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B L A C K  SEA E N V I R O N M E N T A L  SERIES

The B l a c k  Sea E n v i r o n m e n ta l  Series consis ts  o f  them atic  reg iona l  studies undertaken  as 
part o f  a p ro g ram m e  for im p ro v e d  m anagem en t  o f  the B l a c k  Sea env iro n m en t .  T he  B l a c k  
Sea E n v i r o n m e n ta l  P ro g ra m m e  ( B S E P )  w as in it ia ted  in June 1993 at the urgent  request o f  
the gov e rn m en ts  o f  B u lg a r i a ,  G e o rg ia ,  R o m a n ia ,  R u ss ia ,  T u rk e y  and U k ra in e .  The  B S E P ,  
funded by  the G l o b a l  E n v i r o n m e n t  F a c i l i ty  and a n u m b er  o f  co lla te ra l  donors ,  is m anaged  
by the U n i t e d  N a t io n s  D e v e lo p m e n t  P ro g ra m m e  ( th rough  U N O P S )  in c lose  coopera t ion  
w ith  the W o r l d  B a n k  and the U n i t e d  N a t io n s  E n v i r o n m e n t  P ro g ra m m e ,  and donors .  It 
c lo se ly  co ord ina tes  the w o r k  o f  g o v e rn m e n ta l  and in te rna t iona l  experts,  spec ia l is t  UN  
A g e n c ie s ,  and n a t iona l  and in te rna t ional  N G O s . The  B S E P  sets out to p ro v id e  a susta inable  
basis for m a n a g in g  the B l a c k  Sea th rough  cap ac i ty  b u i ld in g ,  e n v iro n m en ta l  assessment, the 
d ev e lo p m en t  and h a rm o n iz a t io n  o f  p o l i c y  and leg is la t io n ,  and by fa c i l i ta t in g  appropria te  
e n v iro n m en ta l  investm ents .  It was ins t rum enta l  in ass is t ing  the B l a c k  Sea g o vernm en ts  to 
dev e lo p  the B l a c k  Sea Stra tegic  A c t i o n  P la n ,  s igned  by the six  M in i s te r s  o f  the 
E n v i r o n m e n t  on 31 O c to b er ,  1996. The  A c t i o n  P lan  sets out a p ragm atic  strategy for 
reh ab i l i ta t in g  and p ro tec t ing  the B l a c k  Sea in the c o m in g  to decades. The  B l a c k  Sea 
E n v i r o n m e n ta l  Series is b ro u g h t  to a w id e r  aud ience  in o rder to p ro v id e  a base line  o f  peer- 
r e v ie w e d  quan ti ta t ive  in fo rm a t io n  on the B l a c k  Sea w h ic h  can be e m p lo y e d  by managers ,  
researchers and teachers. The  studies also serve as case h is to r ies  for the eventual  
a p p l ic a t io n  o f  concep ts  agreed at the 1992 R io  de Janerio  "E ar th  S u m m it"  and w h ic h  are 
e m b o d ie d  in " A g e n d a  2 1 " .  W i d e l y  co n s id e re d  as the most  dam aged  sea on our planet, the 
B l a c k  Sea sh o u ld  serve as an e x am p le  to future genera tions o f  m a n k in d 's  a b i l i ty  to 
understand ,  save and protect an in te rna t iona l ly  shared resource.
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Introduction

The m ain  ob jec t iv e  o f  th is  s tudy is to g iv e  a genera l,  sys tem at ic  o v e r v ie w  o f  the 
biodiversity o f th e  U k ra in ia n  waters o f th e  B la c k  Sea and A z o v  Sea w h ich  w i l l  then serve 
as a sc ien t i f ic  basis  for the p repara t ion  o f  n a t io n a l  and re g io n a l  strategies for the
conserva tion ,  sustenance and u t i l i s a t io n  o f t h e  b i o lo g i c a l  resources  o f t h e  sea and coastal  
water bodies .  The  m a in  tasks are:

• to de te rm ine  the m a in  categories  o f  b io to p es  (habitats),  the i r  b o u n d a r ie s  and other
m ain  d e te rm in in g  param eters  o f th e  en v iro n m en t ;

• to d esc ribe  the structure and species c o m p o s i t i o n  o f  the m ain  l iv i n g  forms: i.e.
p lan k to n ,  n ek to n ,  benthos;

• to d esc ribe  the charac te r is t ics  o f k e y  species: b a c k g ro u n d ,  d o m in an ts  and ed if ica to rs  o f
c o m m u n i t i e s ,  en d em ics ,  re l ic ts ,  in v as iv e  and in tro d u c ed  species;

• to d esc ribe  the ch arac te r is t ic s  o f  rare, endangered  and pro tec ted  species;  to de term ine
the b i o d iv e r s i t y  features o f th e  b io topes  in the U k r a i n i a n  part o f th e  A z o v  Sea;

• to d esc ribe  the charac te r is t ics  o f t h e  m ain  b io co e n o se s  o f t h e  se lec ted  b io to p e s  o f th e
B lack  Sea;

• to assess the c o n te m p o ra ry  changes in the ecosystem  o f th e  B l a c k  Sea a c c o rd in g  to the
c r i te r io n  o f b io d iv e r s i t y ;

• to desc r ib e  the charac te r is t ics  o f  the p ro tec ted  terr i to ries  and the represen ta t ive  f lo ra
and fauna  o f th e  coasta l  zone  o f th e  B l a c k  and A z o v  Seas;

• to de ta i l  a c t iv i t ie s  im p le m e n te d  c o n d u c ted  for the co n se rv a t io n  o f  b io d iv e r s i t y  and
r e c o m m e n d a t io n s  fo r  its further p ro tec t ion  and a m e l io ra t io n .



Executive Summary

The length o f th e  U k r a i n i a n  B la c k  Sea coas t l ine  is 1,628 km . U k r a in ia n  te r r i to r ia l  waters 
extend 12 nau tica l  m ile s  o f f t h e  coast and co v e r  an area o f  a p p ro x im a te ly  2 4 ,8 5 0  k m 2 .  T he  
area o f th e  rest o f th e  s h e l f  up  to the 2 0 0 m  isobath  is e q u iv a len t  to 55 ,750 km 2 or 5 7 %  o f  
the total B la c k  Sea shelf.

There  are 14 m ain  l im an s  and estuaries w i th  a total area o f  1,952 km 2.  The  water  
salinity ranges from 0.3 to 296 .0  ppt. T here  are e ight  gu lfs  w i th  a tota l area o f  1,770 km 2 
and a sa l in i ty  o f  3 .0-18.5 ppt. The  m ain  r ivers  are the D anube ,  Dnestr ,  southern B u g ,  
Ingulets and Dnepr .

The m ain  r ivers  en te r ing  the U k r a in ia n  B l a c k  Sea are the D a n u b e ,  D n es t r  and 
Dnepr. They have a c o m b in e d  dra inage  area o f  1,400,000 k m 2 ,  a cc o u n t in g  for tw o  th irds 
o f the  w h o le  ca tch m en t  bas in .  The  annual r iv e r  r u n o f f  o f  these r ivers  is about 243 .8  km 2.

The  lo w  w a te r  leve ls  o f t h e  C r im e a n  rivers ,  w h ic h  have an average  annual  r iv e r  
runoff  o f  0.88 k m 2 ,  m eans that  they do not have a s ig n i f ican t  im pac t  on the s h e l f  
ecosystems.

The U k ra in ia n  coast o f th e  B lack  Sea and the A z o v  Sea is rich in different k inds o f  
wetlands, such as m ar in e ,  b ra ck i sh -w a te r  and freshwater. Fourteen  o f  them have v a ry in g  
degrees o f  p ro tec t ion .  Som e o f  the w e t lan d s  are large (Eastern  S ivash  - 165,000 ha.
K a rk in i t sk y  and D z h a r y lg a c h  B a y s  - 87,000 ha, T e n d r o v s k y  B a y  - 38 ,000 ha): others are 
smaller  ( K r i v a y a  B ay  and K r i v o i  P e n in su la  - 1,400 ha, the coast from C h e r n o m o r s k  to 
Cape U re t  in C r i m e a  - 9 ,600 ha). T here  are a total o f  19 m ar in e  w e t la n d s  in U k r a in e ,  o f  
w h ich  11 are in the B l a c k  Sea and e ight  in the A z o v  Sea. T h ey  have a tota l c o m b in e d  area 
o f 635,000 ha.

The  area o f t h e  m ain  U k r a in ia n  northw estern  s h e l f  north from C a p e  T a rk h a n k u t  to 
Z m e in y  Island is 4 8 ,6 0 0  km 2 and the w a te r  v o lu m e  1,150 km 3 at an average depth o f  
23 .7m. The  sed im en t  is made up o f  c lay ,  sand and shells .

A m o n g  the m any  is lands o f th e  B l a c k  Sea o n ly  three are o f  any size. T hese  are the
islands o f B e r e z a n  (S c h m id t ) ,  Z m e i n y  and K e fk e n .

Z m e i n y  is land  is the o n ly  one to be  loca ted  far o f f s h o r e  at a dis tance  o f 35 km from
the m a in lan d .  It has an area o f  a lm os t  18 hectares and a co as t l in e  o f  1,970m.

A  total o f  4 ,289  plant  and an im a ls  species have been reco rded  in the U k r a in ia n  
B lac k  Sea. T h e y  inc lude :  b ac te r ia  (25 genera),  fungi (175 species) ,  p h y to p la n k to n  (471 
species),  Z o o p la n k to n  (1,061 species) ,  m ic ro p h y to b e n th o s  (346 species),  
m ac ro p h y to b en th o s  (258 species) ,  h igher  aquatic  plants (159 species) ,  m e io b e n th o s  (497 
species), m ac ro zo o b e n th o s  (875 species) ,  fish  (154 species) ,  m ar ine  m a m m a ls  (4 species),  
and m arine  and freshwater parasites (264 spec ies)  in 84 b i rd  species and four species  o f  
marine m am m als .

The  m ain  ben th ic  b io co en o ses  are: the b iv a lv e  M odiolus phaseolinus (5 5 -225m  on 
si lty sed im ents ,  31-85 taxa,  1.7-230.0 g .m -2);  the p o ly ch a e ta  Terebellides stroemi (50- 
100m on si l ty  sed im ents ,  27 taxa,  0 .2-17.6  g .m -2);  the p o ly ch a e ta  M elinna palm ata  (12- 

35m on si l ty  and s i l ty - s an d y  sediments ,  47 species,  30 g .m -2 ,  on average);  the b iv a lv e  
Gouldia minima  (2 0 -5 0 m  on s i l ty -  sandy sediments ,  106 species,  7 .5-12.0  g .m -2);  the
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b iv a lv e  Venus gallina (7 -3 0 m , on sandy sediments,  140 species,  8-1,010 g .m -2);  the m usse l  
M y t i l u s  g a l l o p r o v in c i a l i s  (0 -5 5 m ,  on silt,  sand and a ll  types o fh a rd  substrates, 105 species,  
1-65,300 g .m -2) ,  the sof t-she lled  c lam  M ya arenaria ( l - 2 6 m ,  on sandy and s i l ty -san d y  

sediments ,  76 species, 38-2 .400  g .m -2);  the b iv a lv e  Lentidium mediterraneum  (0 -2 0 m ,  on 
sandy sediments in sh a l lo w -w a te r  lo w  sa l in i ty  areas, 40 species,  4 7 .4 -1 1 4 .0  g .m -2);  the red 
a lga  Phyllophora  (1 0 -6 0 m , 118 species o f  invertebrates and 47 species  o f  f ish ,  average
b io m ass  1,360.7 g .m-2);  the sea-grass Zostera  (0 .2-12 on sandy and s i l ty - s an d y  sediments ,  
70 species,  850-4 ,260  g .m-2);  the b ro w n  a lga  Cystoseira (0 -1 5 m , on ro c k y  substrates, 
species, 4 7 0 -3 ,9 6 0  g .m - 2 ) .

Since  the 1950s the v o lu m e s  o f  nutrients  and organ ic  substances in t ro d u ced  into the 
n o rthw estern  s h e l f  o f th e  B l a c k  Sea by the D anube ,  D nestr  and D n e p r  r ivers  have increased 
about tenfo ld .  The  northw estern  s h e l f  has n o w  beco m e  the largest h y p e r t ro p h ic  area in the 
w h o le  M ed i te r ran e a n  B a s in ,  w h ic h  stretches from the Straits o f  G ib ra l t a r  to the A z o v  Sea. 
T he  chain  o f  b i o lo g ic a l  consequences  o f  this excess nu tr ien t  r u n - o f f  can be s u m m a r iz e d  as 
fol lows:

P h y to p la n k to n  B loom s

The im m ed ia te  consequence  is an outburst  o f  p h y to p la n k to n ,  e sp e c ia l ly  d in o f lag e l la te s ,  
e u g len o id s ,  and different  species o f  p ic o p la n k to n .  T he  most  v i v i d  exam ples  o f  such 
p h y to p la n k to n  b lo o m s  o c c u r  on the northw estern  shelf. In the 1950s the share o f  
p e r id in ian s  in the total p h y to p la n k to n  b io m a ss  w as  18.8%, but in the 1980s it reached 
54 .4% . R e d  t ides caused  by  b lo o m s  o f  p e r id in ian s  have b eco m e  c o m m o n  p h e n o m e n a  on 
the northw estern  shelf.

B loom s o f  O n e-ce lled  A n im a ls  and  J e lly fish

A n o t h e r  co nsequence  o f  p h y to p la n k to n  en r ic h m e n t  has been the increase in the n u m b er  o f  
some h e rb iv o re  and de tr i t ivo re  Z oop lank ton  species. T he  m ost  t y p ic a l  fo rm s are the 
f lage lla te  Noctiluca scintillans, the in fuso r ian  M esodinium  rubrum, the j e l l y f i s h  Amelia  
aurita, some ro tatorians,  the c ladoceran  Pleopis polyphemoides and the co p ep o d  Acartia  
clausi.

T h e  D ec lin e  in  P o p u la tio n s  o f  L a r g e  P la n k to n ic  C ru sta cea n s

T he  p o p u la t io n s  o f  re la t iv e ly  large p e lag ic  c rustaceans,  in c lu d in g  ca rn ivo res ,  m ixo tro p h es  
and even h e rb ivore s ,  began to dec l ine ;  e.g. po p u la t io n s  o f  the neuston ic  Ponte l l idae ,  
Centropages kroyeri, the zo ea  and m e g a lo p a  o f  crab etc. T h is  effect c o u ld  be ex p la in ed  by 
the con cen tra t io n  o f  to x ican ts  in the surface m ic ro lay e r .  T he  decrease in crab populat ions  
can be a ssum ed  to be  due to h y p o x ic  c o n d i t io n s  on the shelf.

D ecrea sin g  W a te r  T r a n sp a r e n c y  an d  the R e d u ctio n  in  B en th ic  M a cr o p h y te  
C o m m u n itie s

A  d ec l in e  in w a ter  t ransparency  causes a w e a k e n in g  o f th e  p ho tosyn thes is  o f  bo t tom  algae 
due to lo w  l igh t  penetra t ion  and a red u c t io n  o f  the sh e l f  m ac ro p h y to c o e n o s is ,  except  for
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those very sh a l lo w  form s c lose  to the edge o f th e  sea. T h is  change  has been ty p i f i e d  by  the 
degradation o f Z e r n o v 's  P h y l l o p h o r a  f ie ld .  T he  red Phyllophora  has p ra c t ic a l ly  d isappea red  
and the no rthw estern  s h e l f  has, as a result,  lost an im por tan t  habitat  fo r  m ar ine  
invertebrates and fish and a r ich  source  o f  o x y g e n .

Hypoxia and M ass M orta lities o f Bottom  A n im als

Sedimentation on the s h e l f  o f  large am ounts  o f  dead p h y to p la n k to n  is a result  o f  cu l tu ra l  
eutrophicat ion . T he  d e c o m p o s i t io n  o f th i s  o rgan ic  m ateria l  causes h y p o x ia  and even a n o x ia  
in the near-bo ttom  layers o f  water. T h e  fo rm at io n  o f  large h y p o x ic  areas is a n ew  
phenomenon in the B l a c k  Sea e co sy s tem ,  first reco rded  in A u g u s t  - Sep tem ber  1973 on the 
northwestern shelf. In m ore  recent years ,  cases o f  mass m o r ta l i ty  o f  ben th ic  o rg an ism s  
from h y p o x ia  have b eco m e  c o m m o n p la c e ;  the scales d ep en d in g  on the m e te o ro lo g ic a l ,  
h y d ro lo g ic a l ,  h y d r o c h e m ic a l  and b i o lo g ic a l  p e cu l ia r i t ie s  o f  each su m m er  season. T he  
b io lo g ic a l  losses due to h y p o x i a  on the northw estern  s h e l f  are est im ated  at 100-200 t o f  
organisms per square k i lo m e tre  o f  bo t tom  area. T he  total b i o lo g i c a l  losses o v e r  18 years 
(1973-1990)  are es t im a ted  at 60 m i l l i o n  t, i n c lu d in g  5 m i l l i o n  t o f f i s h ,  both y o u n g  and 
adult, c o m p r i s in g  bo th  c o m m e rc i a l  and n o n - c o m m e r c i a l  species.

Decreases in  the In v erteb ra te  S ta n d in g  S t o c k

A s a result o f  h y p o x ia ,  s i l t in g  and o ther factors, the s tand ing  stock o f  B l a c k  Sea o rg an ism s  
has decreased m a rk e d ly .  In the early  1960s, the total m usse l  b io m a ss  on the northw estern  
she lf  was about 10 m i l l i o n  t. In the 1980s, the m usse l  b io m a ss  had fa llen  to a l it t le  o v e r  3 
m i l l io n  t, w i th  j u v e n i l e s  p re d o m in a t in g .  T he  oyste r  Ostrea edulis is ve ry  sensi t ive  to s i l t in g  
and has n o w  a lm o st  c o m p le te ly  d isappeared  from  the n o r thw estern  s h e l f  w here ,  in the late 
1950s, there w ere  once m ore  than 50 m i l l i o n  in d iv id u a ls .  The  p o p u la t io n s  o f  crabs,  he rm it  

crabs, ghost sh r im p s  (C a l l ian a ssa ) ,  and b o t tom  fish  such as turbot, w h i c h  w ere  a lso  very  
c om m on on the n o r thw estern  s h e l f u n t i l  the 1960s, have also p ra c t ic a l ly  d isappeared .

Increases in  the P o p u la tio n s  o f  F ish  In h a b itin g  the S h a llo w  S u b -lit to r a l Z o n e

O v e r  the last 5-7 years,  there has been a n o t iceab le  increase in the p o p u la t io n  o f  sm all  
shore fish l ik e  the s i lv e rs id e ,  Altherina mochon pontica, the sand lance Gymnammodites 
cicerellus, the t ransparent  gob y  Aphia minuta, the b len n y  Blennius tentacularis and other 
species im m u n e  to p reda t ion  by M nem iopsis leidyi. In the 1980s a n e w  inhab i tan t  o f  the 
sha l low s becam e  a c c l im a t i s e d  to the B l a c k  Sea, the grey m u lle t  M ugil so-iuy, w h ic h  
or iginates in the A m u r  r iv e r  estuary  and the b ra c k i sh  w a te r  areas o f th e  .

The  m ain  d i rec t  hum an  im p ac t  on the b i o d iv e r s i t y  o f th e  B l a c k  Sea is the acc iden ta l  
in troduc t ion  o f  species  from  e lsew here  in the ba llas t  and b i lg e  waters  o f  sea -go ing  ships 
and the in te rna t iona l  in t ro d u c t io n  o f  ex o tic  c o m m e rc i a l  invertebrates  and fish.  T h e  largest 
changes to the B l a c k  Sea b io co en o ses  to o k  p lace  as a result  o f  the penetra t ion  and 
a u to a cc l im a t i sa t io n  o f  n e w  species such as the g as t ropod  Rapana thomasina (first  recorded  
in 1947), the b iv a lv e  m o l lu s c s  M ya arenaria  and Scapharca inaequivalvis (1966 and 1982 
re spec t ive ly ) ,  and the c o m b j e l l y  M nem iopsis leidyi (1982).
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T he  f o l l o w in g  c o m m e rc i a l  m arine  o rg an ism s  are c o m m o n  to the U k r a in ia n  B la c k  
Sea and m arine  wetlands:  the red algae Phyllophora  (f ive  species, Ph. nervosa, Ph.
brodiaei, Ph. pseudoceranoides, Ph. membranifolia, and Ph. traiiii), the sea grasses 
Zostera ( two species, Z. marina  and Z nana), m o l lu sc s  (Mytilus galloprovincialis and 
Rapana thomasiana), crustaceans (Artemia salina, the a m p h ip o d  Pseudogammarus 
maeoticus, the c rayf ishes,  Astacus astacus, Pontastacus leptodactilis, P. pipachypus, P.
cubanicus, P. eichwaldi, the sh r im ps Palaemon adspersus, P. elegans, and Crangon
crangon), the insects (Chironomus plum osus and Ch. salinarius) and fish. In 1960-1970 
there w ere  26 species o f  c o m m e rc i a l  f ish; in 1980-1995 o n ly  six (Sprattus sprattus 
phalericus, A losa kesleri pontica, Engraulis encrasicholus ponticus, M erlangius merlangus
euxinus,Trachurus mediterraneusponticus, and Mugilso-iuy).

T here  are four reserves in the U k r a in ia n  coastal  zone: the D u n a is k ie  P la v n i  N a tu re  
R ese rve  (14,851 ha, 78 R ed  D ata  B o o k  species) ,  the C h e r n o m o r s k y  N a tu r a l  B io sp h e re  
R ese rve  (87 ,348 ha, 126 R ed  D a ta  B o o k  species) ,  the M y s  M a r ty a n  R eserve  (240 ha) and 
the K a ra d a g  N a tu re  R eserve  (2,856 ha).

P roposa ls  have been made for ac t iv i t ie s  on the pro tec tion  o f  b io d iv e r s i ty  on loca l ,  
na tiona l  and reg iona l  levels.
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Physical-Geographical 
and Socio-Economic Profile 
ofthe Ukrainian Black Sea

The length o f  the U k r a in ia n  B la c k  Sea coast is 1,628 km (S h u isk y ,  1989), w h ic h  is 
approxim ate ly  3 7 %  o f  sea's entire coastl ine.  U k r a in e ' s  te r r i to ria l  waters extend 12 nau tical  
miles o f f s h o r e  and co v er  a total area o f 2 4 ,8 5 0  k m 2. The  area o f th e  rem ainder  o f th e  sh e l f  
up to the 200 m isobath is equ iva len t  to 55,750 k m 2 or 5 7 %  o f th e  w h o le  sh e l f  (Zaitsev . 
1992). U k ra in e  also has 1,207 km o f  coas tl ine  on the A z o v  Sea (S h u isk y ,  1989). The  main 

geographical  features o f  U k ra in e ,  such as gulfs  and bays,  r ivers ,  estuaries, islands, 
reserves, c it ies and w et lands ,  are show n on the general map (F ig .  1).

The m ain  r ivers entering  the northwestern  B l a c k  Sea are the D anube ,  D nestr  and 
Dnepr, w h ic h  have a total d ra inage area o f  1,400,000 k m 2, m a k in g  up tw o  th irds o f t h e  
whole  catchm ent basin ,  and an annual r u n o f f  o f  about 243.8 k m 2. The  C r im e a n  rivers ,  such 
as the A l m a ,  K a c h a  and B a lb ek ,  have a total mean annual r iver  r u n o f f  o f  on ly  0.88 km2 
and do not have a s ign if ican t  influence  on the s h e l f  ecosystems.

The po p u la t io n  o f  coastal  c it ies  o f U k r a i n e  m akes up  3 6 %  o f th e  total p o p u la t ion  o f  
the w h o le  B la c k  Sea coast.

The most c o m m o n  types o f  coasts are show n in F ig .  2. The  northwestern  B la c k  Sea 
coast is characterised  by a d iv e rs i ty  o f  m arine  water  bod ies  such as deltas, estuaries, 
limans, lagoons and w e t lands  (F ig .  1) and a com m ensura te  var ie ty  o f  m arine,  b ra ck ish  and 
freshwater plant and an im al  species w h ic h  are in f luenced  by a w id e  range o f  
env ironm enta l  c o n d i t io n s  (T ab le  1, 2).

The  U k r a in ia n  northwestern  sh e l f  north o f  C ape  T a rk h a n k u t  covers an area o f  
48,600 k m 2, w i th  a total w a ter  v o lu m e  o f  1,150 k m 3 at an depth o f 2 3 .7  m. The  sediment is 
made up o f  c lay ,  sand and shells . The  central part o f  the s h e l f  is o ccu p ied  by Z e rn o v 's  
P h y l lo p h o ra  f ie ld  o f  red algae,  p r im a r i ly  Phyllophora nervosa. T he  sh a l lo w  water  is 
covered by seaweed, such as Zostera marina.



I 'ahle  1. Som e Characteristics o f  Ukrainian Limans and Estuaries

W a ter  Bodies A rea , km 1 D epth , iii T em p eratu re , C  0 S a lin ity , %«. Bottom

A ve. M ax. W inter S um m er M in. M ax.
S asyk . lim an 200 1.5 3.9 0 26 1.2 2.5 m uddy
S hagany . lim an 74 1,3 2.2 0 27 17 35 m uddy
A libey . lim an 72 1.4 2.5 0 27 16 39 m uddy
B urnas. lim an 23 1.0 2.1 0 27 16 38 m uddv
S habo la t. liman 30 LO 2.2 0 26 8 24 m uddv
D ncstrovskv . estuary 360 1.3 2.7 0 25 0.3 16 sands
S ukhoy , lim an 30 5.0 12 0 25 5 17 sandy

m uddy
llad jib ey sk y . lim an 70 5.0 13.5 0 26 1.5 4 m uddv
K u>alnik. lim an 58 3.0 7.0 -LO 27 50.0 296 m uddv
D otlnovsky , lim an 7 0.8 1.8 0 27 5 27 m uddy
A dzhalyk . lim an 8 1.5 7 0 26 8 13 sandy

m uddy
I iligu lsky . lim an 160 4.5 21 0 25 0.4 14 sandy

m uddv
B erezansky , lim an 60 j . j 15 0 25 3 13 m uddy
D neprovsko -B ugsky . 
estuary

800 65 12 0 25 1.3 14 m uddy
sandy



G u lfs  and B a y s  *  f-O d essk y . 2 -T en d rovsk y . 3-Y agorliL skv. 4 - D ib r y lg ic K ik y .  S -K sH iln iU k y . C .K alam ltsky. 7 -  
P a o d o d y ik y

R iv ers -  ¿ -D an u b e. J - D n estr . IO-S outhern  B u g . 1 1 - ln g u le ts .l2 -D n e p r

E stu ar ies -  13 -D n estro v sk y . 14 -D n ep rovsk o-B u gsk y

Is la n d s  “ IS -B erezao . 1*-T endra. 1 7 -D za h lg a ch . IÔ-Zm einy (S n a k e  Island)

R e se r v e s  * 19 -D unayskye P la v n y . 2 0 -T lltgu lsk y  P eresyp. 21-C h cm om orsk v . 22 -M ys M arryan. 23 - Kara Dag

C it ie s  -  2 4 -V ilk o v o . 2 S -llic h e v sk . 26 -O d essa  2 7 -Y u th n y . 2¿-K herv>n. 29 Skadovsk. 3 0 -E vp atorya . 31-S im feropol, 
3 2 -S evastopol. 3 3 -Y alta. 3 4 -F eo d o sia . 3 5 -Kerch. 3C -M elitopol. 37 -B erd iyan sk . 3ft-M artupol n

W etlan d *  (from  W ilson and M oser. 1994) -  l-D a n u b e  D e lta . Ï l-D n estr  D ella  and L im an. III-TUtgulskv Lim an IV- 
^ ^ ^ " L m e p r .  V -Tendrovsky and Y agorlitsk y  B ays. . VI-D xharylgachsky Bay. V ll-K a rk m itsk y  Bay. V lll-S iv a sh  
Lagoon. IX -M oloch n y Llenan. X -O b  y to ch  naya P en in su la . X J-B erdvansk Peninsula. X J l-B e  I o sa  ray s kava P en insu la

I ig. I ( icncral map o f  the I Jkrainian sectors o f  the Black Sea and the Sea o f  A /o \ .
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T ab le 2. Som e C haracteristics o f t h e  Largest Gulfs  Along the Ukrainian Coast o f  the Black Sea

W a te r  B odies A re a , km* D e p th , m T e m p e r a tu re ,  C  0 S a lin ity , %« B ottom

A ve. M ax. W inter Sum m er M in. M ax.
Z hebriyansky 95 4 12 0 +4 26 3 14 m uddy

O dessky 40 5 14 0 +4 25-26 3 18 sandy
m uddy

Y agorlitsky 400 2 5 0 +3 26-27 26 18 sandy
T endrovsky 320 2 10 0 +5 26-27 20 18 sandy
D zharilgatsky 160 2 10 0 +5 26-27 26 18 sandy
K ark in itsky 15 12 36 1 +4,5 24-26 27 18,5 sandy

m uddy
K alam itsky 530 10 30 0,7  +5 24-25 27 18 sandy

m uddy
F eodosiysky 210 10 29 4 6 24-26 26 18 sandy

m uddy



Conventional signs:

1- deltaic, 2- primary accumulative with degradation.
3- windyflat stable with shallow near-shore bottom. 4- lagoonal, 
5- limanic, 6- anthropogenic, 7- accumulative smooth,
8- abrasive-accumulative small embayed, 9- abrasive landslide 
in clayey deposits. 10- abrasive embayed in rocks. 11- abrasive 

fall in clayey deposits, 12- abrasive fauld streightened in rocks,
13- abrasive landslide in unstable semirocks,
14- mountain abrasive jagged in hard rocks.

Fig. 2 Sea coast types o fthe  Ukrainian sector o f  the Black Sea (Yu. D. Shuisky. 1990)



6 IllaeK Sea Biological Diversity

I. H a b it a t s  o n  th e  N o r t h w e s t e r n  a n d  C r im e a n  S h e lv e s  o f  th e  B la c k  S ea

The U k r a i n i a n  B l a c k  Sea possesses a un ique  d iv e rs i ty  o f  b io topes  and e n v i ro n m e n ta l  
c o n d i t io n s  and a p a r t i c u la r ly  r ich  v a r ie ty  o f  plants and a n im a ls  in the p e lag ic  and ben th ic  
zones .

In terms o f  sa l in i ty  the m ar ine  p e lag ic  zone  can be d iv id e d  into three m ain  
ca tegor ies  (T ab le  3). R i v e r  w a te r  p ro p e r  is o b se rv ed  on ly  in the r iv e r  m o u th s  o f th e  D n ep r .  
Sou th  B u g .  D n e s t r  and D an u b e .  In  the sea it u su a l ly  reaches a sa l in i ty  o f  6-8 ppt. T h is  
w a te r  mass is w id e sp re a d  in the no rthw est  o f th e  sea. not o n ly  in the D n e p r o v s k o - B u g s k )  
and D n e s t r o v s k y  l im an s  but also several m ile s  out to sea. JI strip o f  r iv e r  w a ter  borders  the 
D an u b e  de lta  south o f  Z h e b r i a n s k y  B ay .  D u r i n g  s to rm y weather ,  the r iv e r  w a te r  m ix e s  
w i th  the u n d e r ly in g  m ar ine  waters  and sa l in i ty  leve ls  rise. A f t e r  the sto rm  abates, the 
c o n t in u in g  r iv e r  r u n o f f  restores the upper  w a te r  layers to the ir  fo rm er  state. F re sh w a te r  
o rg a n ism s  enter the n o r thw estern  B la c k  Sea w i th  the r iv e r  water.

In  the n o r th w es te rn  B l a c k  Sea the h y d r o l o g ic a l  charac te r is t ic s  o f t h e  surface w a ter  
mass vary  c o n s id e ra b ly ,  w i th  tem pera tures  ran g in g  from  26  to 10 C ° ,  sa l in i ty  from  10 to 
18.5 ppt. t ran sp aren cy  from 3-4 m to 18-20 m. and c o lo u r  from b lu e-g reen  to y e l l o w -  

green. B u t  there is less v a r ie ty  in the waters o f f  the southern  C r im e a n  coast,  w h e re  the 
sa l in i ty  is 17-18 ppt. the tran sp aren cy  14-22 m, and the c o lo u r  changes  from b lu e-g reen  to 
FTLie. In  w in te r  the w a ter  tem pera ture  drops to less than  7-8 C . The surface  w a te r  is the 
m a in  b io to p e  for the M e d i te r r a n e a n  im m ig ra n t s  w h i c h  m ake  up m ost  o f th e  B l a c k  Sea f lo ra  
and fauna.

B o t to m  w ater  t i l l s  the low est  p a i l  o f  the s h e l f  zone  from the p i c n o c l in e  to the 
seabed. The  salin ity  in the centre o f  this w a ter  mass is equal to 19.5 ppt. the tem pera ture  
ranges f rom  - 0 .20 C c in the w in te r  to 13.5 C° in the au tum n. The low est  w a te r  leve ls  are 
m a in ly  in h ab i ted  by bo rea l-a t lan t ic  ( C e l t i c )  re licts  w h i c h  have re m a in ed  in the B l a c k  Sea 
from the last g lac ia l  p e r io d ,  a l th o u g h  it is not c lear  how the) s u rv iv e d  the freshened N e w  
E u x in i a n  p e r io d .  T o d ay  they are m o s t ly  t h e r m o p h o b ic ,  a l th o u g h  som e are eu ry th e rm ie .  
These  in c lu d e  inver tebra tes  such as Calanus helgolandicus, Pseudocalanus elongatus, fish 
such as the B la c k  Sea sprat. Sprattus sprattus phalericus, the w h i t i n g .  M erlangus
m erlangus euxinus and the flounder Platichthys fle su s  luscus.

Flic U k r a i n i a n  B la c k  Sea coast also has a v a r ie ty  o f  shore and beach types (F ig .  2)
and. as a result,  a w id e  range oF e n v i ro n m e n ta l  c o n d i t io n s  in the sup ra l it to ra l .
p seu d o l i t to ra l  and upper sub l i t to ra l  zones .

Sand) beaches o f  different  g ra n u lo m e t r i c  c o m p o s i t i o n  r an g in g  from tine to coarse 
g ranules ,  both together w i th  c lay  and detr i tus on  delta  shores or w i th o u t  c lay  and detritus 
a lo n g  the m ar ine  shores o f  the T en d ra  or D z a r y l g a c h  is lands ,  p re d o m in a te  a long  the 
northw estern  coast. The beaches a lo n g  the ro c k y  C r im e a n  coast are c o m p o s e d  o f  pebbles 
or  g ravel  and. less f requently ,  o f  sand depos i ted  by w a v e  act ion .  A l l  o f  these g eo log ica l  
features have an im pac t  on the fo rm at io n  o f  m arg in a l  benthic  c o m m u n i t i e s  (F ig .  3. 4).
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T ab le J. C h a ra c te r is t ic s  o f  w a te r m a s s e s  o f th e  n o r th w e s te rn  B lack  Sea
a c c o rd in g  to  th e  s e a s o n  o f th e  y e a r  ( Bol:s h a k o \ . 1070 )

Season W ater L ayer. Te m pera t u re. S a lin ity . T ransparen cy ,
mass m C ° ppt i i i

Spring R iver (T5 6-10 0-6 0.3-0 .5
Surface 0-10 6-10 12-18 4-17
Bottom 10-bottom 1-7 17-10.5 -

Summ er R iver 0-5 22-26 0-6 0.1-0 .2
Surface 0-15 22-26 12-18 3-10
Bottom 15-bottom 6-12 18-16 -

Autumn R iver 0-5 8 -Í0 0-6 0.1-0 .3
Surface ()-bottom 10-16 14-18 3-18
Bottom none none none none

Winter R iver 0-5 -0  7 1 o 0-6 ry

Surface none none none none
Bottom 0-bottom -1 .6 ...3 .0 14-16 •i

In  parts o t ' the  up p e r  su b l i t to ra l  z o n e  there are sm all  areas o f  sed im en ts  w i th  spec if ic  
properties and inhabitants:  for e x a m p le ,  the coarse  g ra in ed  " a m p h io x u s "  sand, w h i c h  is 
inhabited by the fam ous sand lance  and o rg a n is m s  harvested  as food ,  can  be found near the 
shores o f K a r k i n i t s k y  B a y .  C a p e  F o ro s  and in a  l e w  other places in the B la c k  Sea.

A t  depths o f  m o re  than  10 m the seabed is c o m p o s e d  m a in ly  o f  s i l ty  sands,  shel ls  
and silt in different  p ro p o r t io n s .  In  som e p laces  there are b an k s  or e le v a t io n s  on  the s h e l f  
bottom. The  largest are: O d e s s k a y a  and S h a g a n sk a y a  a lo n g  the n o r th w es te rn  coast  and 
B a k a l sk a y a  in  the north  w est  o f t h e  C r i m e a n  p e n in su la .  B io c o e n o s e s  o f  m u sse ls  and. less 
frequently , oyste rs  d e v e lo p  and fish m a la co p h a g es  acc u m u la te  on  the banks.

P o p u la t io n s  o f  P o n t ic  o r  P o n to - C a s p ia n  re l ic ts  are m a in ly  concen tra ted  in sh a l lo w  
water reg ions w h e re  a ll  the w a ter  lev e ls ,  f rom  the surface  to the seabed, are d o m in a te d  by 
r iver water. In  the p r e v io u s  g e o lo g ic a l  e p o ch  these o rg a n ism s  inhab i ted  the m i l d l y  sa line  
N e w  E u x in i a n  bas in ,  w h i c h  o c c u p ie d  the area now  c o v ered  by the B la c k  Sea. T o d a y  they 
have found she lte r  in the D n e s t r o v s k y  and D n e p r o v s k o - B u g s k y  l im ans ,  in the freshened 
estuarine re g io n s  and in the A z o v  and C a s p i a n  seas.

Invertebrate  b ra c k i sh -w a te r  re l ic ts  in c lu d e  po ly ch ae te s  o f  the genus Hypaniu. 
m o llu sc s  o f  genera  M onodacna, and A dacna  un i ted  into  one H ypanis  genus ,  the a m p  hi pod  
P ontogam m arus maeoticus, the m y s id s  H em im ysis scrraia. P aram ysis interm edia  and 
cum aceans  o f  the g en era  P ierocuina  and Pseudocuma. R e l i c t  f ish  species  in c lu d e  the 
sturgeons A c ip e n s e r id a e ,  the a n ad ro m o u s  shad o f th e  genus A losci  and the B l a c k  Sea k i l k a  
C lupeonella caltriventris cultriventris. P o n t ic  re l ic ts  o c c u r  in the sea and far from  the coast
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(sturgeons and shad, for exam ple ,  w in te r  at great depths). H o w e v e r ,  the ir  m ain  b io topes,  
e sp e c ia l ly  at the early  stages o f  ontogenesis ,  are located in areas d o m in a ted  by r iv e r  water.

The  re m a in in g  benthic  regions are inhabited  by  m any  c o m m u n i t i e s  o f  m arine  
o rgan ism s .  Som e o f t h e  b iocoenoses  o f t h e  U k r a in ia n  s h e l f  are the largest o f  the ir  k in d  in 
the B la c k  Sea a c c o rd in g  to area, b io lo g ic a l  d iv e rs i ty  and abundance  o f  p o p u la t io n  and 
b iom ass .  F o r  e x am p le ,  the Phyllophora  b io co e n o s is  in the centre o f t h e  no rthw estern  sh e l f  
recen tly  o c c u p ie d  an area ex ce ed in g  10,000 k m 2. The  m usse l  b io c o e n o s i s  o ccu p ie s  a 
s im ila r  area. In the 1960s the total b iom ass  o f  this m o l lu sc  accounted  for 9 7 .5 %  o f t h e  
entire  m usse l  stock from the m ou th  o f t h e  D an u b e  to the C o ru c h  r iver  estuary in G e o r g i a  
( Ivanov ,  1963). A t  the t im e  a lm ost  56 %  o f  the total b iom ass  o f  the B l a c k  Sea forage 
m ac ro zo o b e n th o s  w as  situated on the northw estern  s h e l f  (Z ak u tsk y ,  V i n o g r a d o v ,  1967). 
M o s t  o f  the B la c k  Sea stock o f  the eelgrass Z o s te ra  was p ro d u ced  at the apex o f  
K a r k i n i t s k y  B ay  and in D z h a r y lg a c h s k y  B a y  ( V o z h i n s k a y a  et al.  1971).

T he  south C r im e a n  coast has a sub trop ica l  c l im ate .  A l m o s t  7 0 %  o f  the te rr i to ria l  
plants species here have ranges m ore  or less eq u iv a len t  to the M ed i te r ran e a n  t lo r i s t ic  
region ( M o l c h a n o v ,  Y u s c h e n k o ,  1987). In w in te r  the tem perature  o f th e  sea w a ter  is about 
7-8 C ° ,  w h ic h  perm its  the d e v e lo p m en t  o f  t h e r m o p h i l i c  species. The  m ac ro p h y te s  include  
the red algae L a u r e n c i a  p a p i lo sa  and G ig a r t i n a  a c icu la r is  ( Z in o v a ,  1967). T h e r m o p h i l i c  
fish,  w h ic h  are c o m m o n  in the M ed i te r ran ean  but rare in the B l a c k  Sea, are represented  by 
species as the b lue  d am se l- f ish  Chromis chromis {Pomacentridae), the bogue  B oops boops, 
the p u n tazzo  Puntazzo puntazzo (Sparidae) and the let tered perch  Serranus scriba 
(Serranidae).

In add it ion  to the r iv e r  deltas and their  marshes there are also m any  coas ta l  water  
bod ies  a lo n g  the U k r a in ia n  B la c k  Sea coast, such as l im ans,  lagoons and lakes, w h ic h  have 
a w id e  range o f  e n v i ro n m en ta l  c o n d i t io n s  for aquatic  o rg an ism s  (F ig .  5). T h ey  d iffe r  in 
size (from 800 k m 2 for the D n e p r o v s k o - B u g s k y  l im an  to sm all  lagoons less than one 
hectare in s ize),  in m a x im u m  depth (from 27 m for D o n u z la v  lake to h a l f  a metre in the 
m ic r o la g o o n s ) ,  in sa l in i ty  (from fresh w a ter  to u l trah a l in e  lakes and l im ans) ,  in degree o f  
iso la t io n  from the sea (from the open D n e s t ro v sk y  and D n e p r o - B u g s k y  l im ans  to 
co m p le te ly  c lo sed  lagoons  and lakes w i th  a w a ter  level lo w er  than the sea), in the c h em ica l  
c o m p o s i t io n  o f th e  w a ter  and in types o f  sediment.

It is very  d i f f ic u l t  to g ive  a precise  figure for the total n u m b er  o f  w a ter  bod ies  as 
m any  o f  them are so sh a l lo w  that they dry  up in the sum m er. O n l y  some o f  the marine 
w a ter  bodies  have names d es ig n a t in g  them on g e o g rap h ica l  m aps and p u b l ish ed  data  on 
the ir  m o rp h o m e t r ic  characteris tics .  O thers  are o n ly  nam ed  on de ta i led  maps; w h i l e  most 
lack  names a ltogether or are d esc r ibed  as "a g roup"  o f  lakes, such as the K i n b u m s k y ,  
T e n d r o v s k y  and K e r c h e n s k y  lakes. There  are a p p ro x im a te ly  1,000 sm all  lakes and lagoons 
a lo n g  the U k r a in ia n  B l a c k  Sea coast, m o s t ly  in the northwest .  There  are at least 400 lakes 
in the K i n b u r n  p e n in su la  ( A n d r i a s h ,  1990).

Po n t ic  re lic ts  p rev a i l  in the fresh and b ra c k i sh  coastal  w a ter  bodies .  O n l y  a few 
h a lo p h i l i c  species su rv iv e  in the u l traha l ine  water  bodies  in large n um bers  and biomass. 
T h ey  in c lu d e  the d ia tom  a lga  Dunaliella salina, the insect Chironomus salinarius and the 
crustacean Artem ia salina.
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— J ffrT T l  a- Phyllophora, b- Mytilus, c- green, brown and red algae,
d- Mya, e- Polychaeta, f- Venus, Cerastoderma, g- Amphipoda, 

h- Palaemon, Carcinus, i- Zostera, j- interstitial tneio- and macrofauna, 
k- me io- and macrobenthos of wetlands: diatoms and other microalgae. Harpacticoida, Ostracoda.

Nematoda,Polyckaeta, Mollusca, Amphipoda.10

S h e l f  Z o n e W e t l a n d s

Fig. 3 Transect o f a  sandy beach in the northwestern Black Sea (Tendra area).

• MBm - mean biomass o f meiobenthos (m g.nf2)
•  MBM -  mean biomass o f  macrobenthos (m g.m : ).
• DO - dominant organisms
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Algae (data from Eremenko, 1967): 1- Rivularia, 2- Ulva, 
3- Enteromorpha, 4- Cystoseira, 5- Dyctiota, 6- Ceramium, 7- Laurencia 

Invertebrates: 8- rock crab, Pachygrapsus, 9- periwinkle,Littorina, 10- limpet, 
Patella, 11- barnacle. Balanus, 12- blue mussel, Mytilus, 13- gastropod. Rapana, 14- oyster, Ostrea

I ¡g. -I transect ol a rock\ shore in the northwestern Black Sea (Cape Tarkhancut area).
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I ig. 5 I lie sul in ii> o f  main water bodies o f the I krainian Black Sea coast. (Names and characteristics are given in I able 3)
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W ate r  bodies  w i th  an in term ediate  sa l in i ty  o f  up  to 40 -5 0  ppt often have a h igh  
b i o lo g ic a l  d iv e rs i ty ,  w i th  large n um bers  and b iom ass .  Fo r  ex am p le ,  the m ic r o la g o o n s  o f  
the T e n d ra  lakes (T e n d ro v s k y  B ar)  exceed  adjacent areas o f  the upper  sub l i t to ra l  o f  
T e n d r o v s k y  B a y  in b io m ass  and abundance  (F ig .  3).

T h is  is the m ain  reason that the fry o f  so m any  fish species, in c lu d in g  m ulle t ,  gob ies  
and turbot,  are attracted to sh a l lo w  w ater  lagoons to feed. The  same w ater  bod ies  in m arine  
w e t lan d s  serve as the p r im ary  food resource  for a large nu m b er  o f  w a te r fo w l  and aquatic  
birds.

T a b le  4. C o a s t a l  w a t e r  b o d i e s  o f t h e  U k r a i n i a n  B l a c k  S ea  c o as t

N a m e L im an , 
lak e  (I, o)

A rea
k m ’

M axim um  
d e p t h ,m

S a lin ity
Ppt

Sasyk  ( K u n d u k ) 1 205 3.9 2-3
Shagany l 1 74 2.0 14-35
K a rach au s 1 15 2.0 20 -4 0
Alibey 1 72 2.5 15-36
K h a d zh id e r 1 9.8 12 2 0-140

Burn as 1 23 1.6 10-30
B u d a k s k y  (Shabo la t) 1 30 2.2 12-15
D n e s t ro v sk y 1 360 2.7 1-14

Sukhoi 1 10 15.0 14-17
K h a d zh ib e isk y 1 70 14.0 1-3
K uya ln i tsky 1 60 3.0 120-250
D o p h in o v sk y  ( B .A d z h a ly k s k y ) 1 7 2.5 10-40
G r ig o r ie v s k y (M  .A d zh a ly k sk y ) 1 8 15.0 10-15
Til igulsky 1 160 21.0 2-12
B erezansky 1 60 14.0 0.3-15
D n e p ro v sk o -B u g sk y 1 800 12.0 1-14
U strichnoie 0 3.5 3.0 16-25
Staroie (T us ly ) 0 12.5 0.8 250-350
Krasnoie 0 24.5 1.0 120-300
Bakalskoie 0 7.1 0.9 4 0 -110
Donuzlav 0 48 27.0 10-40
Oibursko ie 0 5 1.3 50-170
Sasyk 0 71 12 90-160
Sakskoie) 0 9.7 1.5 40-150
Kizyl Yar 0 6.9 0.5 40-250

Kachik 0 4.5 0.8 20-40
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Uzunlarskoie 0 21.2 0.3 150-260
Opukskoie (K o y a sk o ie 0 18.7 0.5 4 0 -1 8 0
Tobechikskoie 0 18.7 0.5 4 0 -1 8 0
Kamish Burunskoie 0 3.6 1.0 8-1 1

The no r th w es te rn  and C r i m e a n  she lves o f  the B l a c k  Sea, toge the r  w i th  their  
numerous coastal  w a te r  bod ies ,  c o n ta in  a very  h ig h  b io d iv e r s i t y  o f  m ar ine ,  b ra c k i sh ,  
freshwater and coasta l  te r r i to r ia l  p lan t  and a n im a l  species.  H o w e v e r ,  in the last 20 -3 0  
years, c o n d i t io n s  on  bo th  the n o r th w es te rn  and C r i m e a n  she lves and in the B l a c k  Sea 
region as a w h o le ,  have c h an g e d  s ig n i f ic a n t ly  as a result  o f  a n th ro p o g e n ic  factors. The 
change has been m ost  m ark e d  in the sh a l lo w  w aters  o f th e  n o r thw es te rn  B l a c k  Sea.

II. M a r in e  I s la n d s

A m o n g  the m an y  is lands  o f th e  B l a c k  Sea o n ly  three are o f  any size. These  are the is lands  
o fB erezan  (Schm idt) ,  Z m e in y  and Kefken.

Z m e i n y  is lan d  is the o n ly  one to be loca ted  far o f f s h o r e  at a d is tance  o f 35 km from  
the m ain land .  It has an  area o f  a lm o s t  18 hectares and a c o as t l in e  o f  1,970m. The is land  is 
quadrangular  in shape w i th  a p e n in s u la  in the northeast co rn e r  (F ig .  6). It  is 4 4 0  m in 
length from north  to south and 414  m in b read th  and f ro m  w est  to east. A t  its longest,  
a long a north -eas tern-w es t  ax is  ru n n in g  th ro u g h  the p e n in s u la ,  the is land  is 662  m ( K o h l e r ,  
1827). Its shores va ry  in he igh t  f rom  10 m to 22  m. The  h ighes t  e le v a t io n  is in the centre o f  

the island at abou t  40 m.

The is lan d  is su r ro u n d e d  by a fr inge o f  u n d e rw ate r  ro ck s  and has a l igh thouse .  The 
first sc ien tif ic  data  on  Z m e i n y  is lan d  has been fo u n d  in the p ro c ee d in g s  o f  the St. 
Petersburg A c a d e m y  o f  S c ien c es ,  p r o v id e d  by  N .  K o h l e r  (1 8 2 7 )  and A .  N o r d m a n n  (1844) ,  
a w e l l - k n o w n  na tura lis t  and p ro fesso r  at R i c h i l i e u  L y c e e  in O dessa .

D u r i n g  the 20 th  c en tu ry  there w ere  some p u b l ic a t io n s  by R o m a n ia n  sc ien tis ts  about 
the island ( B o r z a ,  1927; C a l i n e s c u ,  1931; B a c e sa sc u ,  1961). In  1959 G. A. S o ly a n ik  (1959)  
a former resea rcher  at the O d e s s a  B i o l o g i c a l  S ta tion  (n o w  O d e ssa  B r a n c h  o f  I B S S )  
published the results  o f r e s e a rc h  c a r r ied  out in A u g u s t - N o v e m b e r  1956.

The f o l l o w i n g  m ar in e  o rg a n is m s  have been reco rd ed  near to the shore o f th e  is land:  
b rown algae Cystoseria barbata  ( C a l in e s c u ,  1931; S o ly a n ik ,  1959), Phyllophora brodiaei 
(S o ly a n ik ,  1959) and o ther m ic ro p h y te s .

The  fauna  in c lu d e d  the ro ck  crab Eriphia verrucosa  and the m arb le  crab 
P achygrapsus m armoratus ( C a l in e s c u ,  1931; S o ly a n ik ,  1959), w h i c h  are bo th  in the R ed  
Data Book  o f  Ukra ine.

T o d ay  these spec ies  are c o m p le te ly  absent f rom  the no r th w es te rn  coast o f th e  B l a c k  
Sea. There  are a lso  references to m usse ls ,  ac t ineans and fish  o f  the Serranus  genus. 
B io lo g i s t s  in the area have  also reported  f i n d in g  the oyste r  Ostrea edulis. A c c o r d i n g  to A.
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N o r d m a n n  (1 8 4 4 )  the m o n k  seal w a s  o b se rv ed  c lose  to  the is lan d  in 1841. A n  a r t ic le  by  N. 
E. S o ly a n ik  (1 9 5 9 )  a lso  no ted  that  f ish e rm en  from  V i l k o v o  reported  see ing  the m o n k  seal.

T o d a y  M onachus monachus is one o f t h e  species  reg is te red  in the In terna tional  R e d  
D a ta  B o o k .  S ince  the 1950s there have been n o  h y d r o lo g ic a l  su rv ey s  on o r  a ro u n d  the 
island.

S c ie n t i f ic  e x p e d i t io n s  o rg an ised  by  the O d e s s a  B ra n c h  o f th e  I B S S  (1 9 7 0 -1 9 9 1 )  and 
sam ples  from  stations loca ted  4 0 0 -5 0 0  m from the is land  reco rded  a  great d iv e r s i ty  o f  
benthos ,  p lan k to n  and fish  spec ies  charac te r is t ic  o f th e  n o r thw es te rn  B l a c k  Sea.

Fig .  6 Z m einy  Island with lighthouse.
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Bacteria

I. N o r t h w e s t e r n  B la c k  S ea

Saprophyte bac ter ia  are the most  num ero u s  m ic ro o rg a n ism s  in the w a ter  c o lu m n  and 
bottom sediments o f  m ar ine  w a te r  bodies .  T h ey  are responsib le  for the p r im a ry  b re ak d o w n  
o f  organic matter. In recent years  in c re a s in g  e u troph ica t ion  o f th e  sea w a ter  has resulted  in 
a decrease both in the ratio o f  the tota l am oun t  o f  m ic ro o rg a n i sm s  and the v o lu m e  o f  
saprophyte. In the 1960s the ra tio was 100,000 for the b ac te r io p lan k to n  o f  the 
northwestern B la c k  Sea. T o d a y  the f igure is a p p ro x im a te ly  100 for both the 
bacterioplankton and the bacteriobenthos .

Studies o f th e  c o m p o s i t io n  o f  saprophyte  bac ter ia  in the B la c k  Sea have show n that 
the greatest b io d iv e r s i ty  is in deep water  areas and the least in no rthw estern  B l a c k  Sea 
(Lebedeva, 1979). In the 1960s, 560 strains o f  bac ter ia  were  registered in the northwestern  
Black Sea, o f  w h ic h  non spore b ea r in g  rods made up 4 3 % ,  c o cc i  3 9 %  and spore bear ing  
18% (T syban ,  1970). A  list o f  the genera  iden t i f ied  is g iv en  in A n n e x  I, T ab le  6. 

A c c o rd in g  to A. T sy b an  (1970)  o n ly  6 0 %  o f t h e  cultures c o l le c ted  were  o f  true m arine  
bacteria. The  rest, such as c o c c i  and spore bear ing  rods, entered the sea in ru n o f f  from the 
mainland.

In the 1970s s ig n if ican t  changes were  recorded  in the qua li ta t ive  c o m p o s i t io n  o f th e  
saprophyte b a c te r io p lan k to n  ( N i z h e g o r o d o v a ,  T e p l in s k a y a ,  1984; T e p l in s k a y a  et al. ,  1984) 
which  became even m ore  p ro n o u n c ed  in the 1990s (T e p l in s k a y a ,  1994). It was o bse rved  
that the e u troph ica t ion  o f  the sea had led to an increase in the n u m b er  and frequency  o f  
cocci and spore b ear ing  rods w h ic h  w ere  resistant to u n fav o u rab le  e n v iro n m en ta l  
conditions (T ab le  7).
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T o w a rd s  the end o f  the 1970s the q u a l i ta t iv e  d iv e r s i ty  o f  sap ro p h y te  
b a c te r io p la n k to n  in n o r thw es te rn  B l a c k  Sea w as  four  t im es  h ig h e r  than  in the 1960s (T ab le  
6). T h is  was p ro b a b ly  re la ted  to the in c re a s in g  e u t ro p h ic a t io n  o f t h e  entire  n o r th w e s te rn  
B l a c k  Sea after 1973 w h e n  the rise in the v o lu m e  o f  o rg a n ic  r u n o f f  f rom  the m a in l a n d ,  as 
w e l l  as r iv e r  runoff ,  c reated  fav o u ra b le  c o n d i t io n s  for the d e v e lo p m e n t  o f  bac ter ia ,  c rea t in g  
a p o ly fe rm e n ta t iv e  sys tem  t r a n s f o rm in g  d ifferen t  o rg a n ic  c o m p o u n d s  o f  a l l o c h to n i c  o r ig in .

B a c te r i a  o f t h e  genus Bacillus  w ere  c o n s tan t ly  present in the near surface layers  o f  
the n o r th w e s te rn  B l a c k  Sea. T h is  is a result  o f th e  h ig h  resis tance o f  spore b e a r in g  fo rm s to 
s ig n i f ic a n t  changes  in e n v i ro n m e n ta l  c o n d i t io n s  in the interface  o f  w a te r  and a tm osphere .  
I f  the spore fo rm s are not t ru ly  m ar in e ,  then  it is p o ss ib le  to m easure  the scale o f  the 
m ic r o b ia l  r u n o f f  f rom  the m a in la n d  w h i c h  concen tra tes  in the near surface layer. N a tu ra l  
bac ter ia l  c o m m u n i t i e s  d e v e lo p  in the near b o t tom  layers  w h e re  the v o lu m e  o f  c o n ta m in a n ts  
is insignificant.

In  the 1970s the sap rophy te  b a c te r io p la n k to n  o f th e  n o r th w e s te rn  B l a c k  Sea had a 
h ig h  leve l  o f  b i o c h e m ic a l  a c t iv i ty .  A b o u t  2 1 .4 %  o f th e  iso la ted  cu ltu res  w ere  a n tag o n is t ic  
to E scherichia coli i so la ted  f rom  w a te r  in th is  area  ( N i z h e g o r o d o v a  & T e p l i n s k a y a ,  1984). 
T h is  is a v e ry  im p o r ta n t  factor in the s e l f  p u r i f i c a t i o n  o f th e  m ar in e  e n v iro n m e n t .  B a c te r i a l  
an tagonis ts  w ere  represen ted  by spore b ea r in g  (3 1 .7 % ) ,  non  spore b e a r in g  rods (4 5 % ) and 
c o c c i  (2 3 .3 % ) .  The  greatest n u m b er  o f  an tag o n is t ic  cu ltu res  w e re  those  o f  the Bacillus 
genus,  f o l lo w e d  by M icrococcus, Photobacterium  and Pseudomonas. The  degree  bo th  o f  
a n tag o n is t ic  a c t iv i ty  and the range o f  ac t io n  w as  h ig h e r  in cu ltu res  iso la ted  f ro m  near 
estuarine  and coas ta l  areas w h e re  there are c o n d i t io n s  su p p re ss in g  or, in som e cases 
inh ib i t ing ,  the growth  o f  bacter ioplankton entering the sea w ith  the ru n o f f  o f  bacterial coli  
groups.

T a b le  5. L o n g  t e r m  c h a n g e s  in  b a c t e r i a l  c o m m u n i t y  q u a n t i t i e s  ( o r d e r  o f  

m a g n i t u d e )  o f t h e  n o r t h w e s t e r n  B l a c k  S e a  in  th e  w a t e r  b o d y  ( W B )  and 

in  b o t t o m  s e d i m e n t s  ( B S )  d u r i n g  the  s u m m e r  p e r i o d

T im e period W B , cells.mg-' B S , c e l ls .m l'

G enera l  Q u a n t i ty  o f  G enera l  Q u a n t i ty  o f
Q uant ity  S a p ro p h y tes  Q u an t i ty  S a prophy tes

E a r ly  1960s IO4 10 •> 9
Late  1970s IO4 1 0 ' - I 0  10' H r
Late  1980s 10' 10' 10‘- 10" 10'
E a r ly  1990s 10' 10' 10"-10" 10'



T a b l e  6 . Q u a l i t a t i v e  D iv e r s i ty  o f  B a c te r io n e u s t o n  ( I )  a n d  B a c te r io p la n k t o n  ( I I )  in O f f - s h o r e  (S )  a n d  C o a s ta l  
( C )  A r e a s  in th e  N o r t h - w e s t e r n  B la c k  S e a

G e n e r a Till 1975 1977-19-5 C o n t e m p o r a r y  P eriod

M icrococcus  Cohn. 1 872 S C s c s s S C S C
Bacillus C ohn . 1872 S s S s SC s c
Sporolactobacillus  Kitahoga. 1969 c c M M SC s c
Lactobacillus Beljerink,l901 S s S C
Pseudom onas  Migula.1894 s c s c S c s S
X an tom on as  D oerson.1939 c c s s
C hrom obac te r ium  Bergonzini, 1881 s s s s
f lav o b ac te r iu m  Ber«ey,1923 s s s c
A cetobac te r  B eijerink. 1898 s s s c SC
A lcaligenes C aste  Ilan i et Chaimas, 1919 s s
Sarcina ü o o d s i r .  1842 s s s s
B acter ium Blhenbery,1957 s s
Listeria Pizic, 1940 c c s s s c
Planococcus M igula , 1894 c c s s s c s c
C orynebacter ium  Lehm unn  et 
N eu m an n . 1896

c c s s
A rthrobacter  C onn et D im m ick.1947 c c s s
N eisseria  1 revisan 1885 s s Sf- s c
Strep tococcus Rosenbach. 1884 s s
C ellu lom onas  Bergey et all 1973 s s
Kurthia  1 revisan 1885 s s S C S C
M icrobacterium  Oria-Jensen 1919 s s
V ibrio Pacini. 1854 s s
A erom on as  K luyver  et van Niei. 1936 s s S C“
Photobacterium  Beiyerinck, 1889 s s
Lueibacterium 1 lendrie . 1970 s s

Note: lo  1975 S - 1963-1964 Tsyban. 1970 C - 1973-1975 I cplinsku) a et ul. 19X4
-■j

krai ne
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D u r i n g  studies c o n d u c ted  in 1980 to 1986 N. K o v a l e v a  (1988)  e s tab l ished  that 
M icrococcus and Bacillus g enera  d o m in a ted  th ro u g h o u t  the year  in the coasta l  waters  o f  
O d e ssa  B ay ,  w h i le  Flavobacterium  and Pseudomonas w ere  frequent.

D u r i n g  the early  1990s, after a long  p e r io d  o f  co n t in u o u s  an th ro p o g e n ic  loads on 
the e co sy s tem ,  m ore  p ro fo u n d  i r rev e rs ib le  changes began to take p lace  in the bac ter ia l  
c o m m u n i ty  ( T e p l in s k a y a ,  1994).

T he  n u m b e r  o f  genera  decreased  (T ab le  6). D if fe ren ces  in the structure o f  
b a c te r io p lan k to n  in the coas ta l ,  estuarine  and open waters o f t h e  n o r thw estern  B la c k  Sea 
d isap p ea red  and genera  u n i t in g  spore b ea r in g  rods becam e  p re d o m in an t  (T ab le  7).

T a b le  7. L o n g  t e r m  d y n a m i c s  o f t h e  m o r p h o l o g i c a l  c o m p o s i t i o n  o f  s a p r o p h y t e  

b a c t e r i o p l a n k t o n  o f t h e  n o r t h w e s t e r n  B l a c k  Sea

P eriod of  
o b ser v a tio n

R e fer e n c es M o r p h o lo g ic a l gro u p s, °/o

C o c c i  non spore Spore
b ear in g  rods b e a r in g  rods

1963 - 1 9 6 4  T s y b a n ,  1970 39
1973 - 1980 T e p l in s k a y a ,  et al,  1984 13
1990 - 1 9 9 4  T e p l in s k a y a ,  1994 17

43
59
42

18
28
41

A n  ana lys is  o f  saprophyte  b a c te r io p lan k to n  id en t i f ied  254 stations o f  spore bear ing  
and non spore b ea r in g  rods and c o c c i  ( N i z h e g o r o d o v a ,  T e p l in s k a y a ,  1984). The 
m o r p h o lo g ic a l  c o m p o s i t io n  o f th e  b ac te r ia  was d e te rm in ed  by c lose  p r o x im i ty  to the r iver 
r u n o f f  and the g ra n u lo m e t r ic  c o m p o s i t io n  o f  sediments .

A t '  a d is tance  from  the m o u th ,  the p ro p o r t io n  o f  spore b e a r in g  rods and cocci 
d i m in i s h e d  and the am o u n t  o f  non spore  b e a r in g  rods increased.

Spore  b ea r in g  rods p re d o m in a te d  in grey  silt. In s i l ty  fine g ra ined  sand the ratio o f  
spore b e a r in g  and non spore b ea r in g  rods w as  the same; w h i l e  the m o rp h o lo g ic a l  
c o m p o s i t i o n  o f  saprophyte  b ac te r ia  in the upper  layer  o f  the sed im en t  was c lo s e ly  l inked 
w i th  surface runoff.

T h e  m ost  c o m m o n  mass saprophy te  bac te r ia  w e re  represen tat ives  o f  the Bacillus, 
M icrococcus and Pseudom onas genera ,  w i th  a f requency  v a r y in g  be tw een  12% and 19%. 
In the near  estuarine  areas Bacillus and M icrococcus w ere  m ost  c o m m o n .

D u r i n g  the 1970s Pseudom onas w as  present in 3 0 - 4 0 %  o f  re la t iv e ly  clean areas 
such T en d ra  Is land and C a p e  T a rk h an k u t .
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IL The Ukrainian Sector of the Azov Sea

Variations in the total n u m b er  o f  b a c te r io p lan k to n  in the A z o v  Sea is c lo se ly  t ied  to 
changes in the h y d r o lo g ic a l  reg im e  ( T o lo k o n n i k o v a ,  1991). B efore  1983 the index  was 
tens o f  m il l io n s  o f  ce l ls  per 1 ml o f  water, a l though  it  subsequently  fell  to 1,100,000 
cel ls .m l-1 .  The am oun t  o f  saprophyte  bacter ia  decreased to one th ird  o f  its p rev io u s  level .  
After 1983 it averaged 2 ,000  c e l l s .m l " 1.

There were  also q u a li ta t ive  changes.  In the last decade rod shaped form s (55% ) 
have become dom inant .  In 1963-1968 they made up o n ly  31%> o f th e  total.
The amount o f  bac ter ia  in bo ttom  sediments changes a c c o rd in g  to sa l in i ty  and in an inverse 
relationship to the v o lu m e  o f  b a c te r io p lan k to n .  In 1983-1086 the total v o lu m e  o f  the 
bacteriobenthos was 1 .2-2 .3 .109.ce l l s .g " \  L e v e ls  o f  saprophyte  bacter ia  peaked  d u r in g  high 
salinization (2.109.cells .g"1 in the A z o v  Sea).

III. Areas Influenced by River Runoff

Changes in the structure o f  bac ter ia l  c o m m u n i t i e s  in areas in f luenced  by r iver  r u n o f f  can 
be analysed us ing  the b ac te r io p lan k to n  o f th e  D an u b e  delta  as an e xam ple .  A n  ana lys is  o f  
multiyear data  has p ro d u ced  the f o l lo w in g  c o n c lu s io n s :T h e  total v o lu m e  o f  
bacterioplankton in the estuarine part o f th e  D anube  and K i l i y a  de lta  is in f luenced  by the 
runoff  from tr ibu tar ies  and w in te r - s p r in g  f loods.  M u l t i y e a r  inves t iga t ions  have show n that 
the amount o f  bac ter ia  in the waters o f t h e  D anube  waters var ied  from 2 to 6 3 ,0 0 0 ,0 0 0  
c e l ls .m l"1.B iom ass ind ices  change  a cc o rd in g  to the season ( 2 - 8  m g . I"1 in p lan k to n ,  0.1 - 16 
mg.g"1 in benthos. T he  ca lcu la te d  bacter ia l  expend i tu res  w ere  6 - 3 8  kg.s '" .The  m o n th ly  
bacterial ru n o f f w a s  14 - 103,000 and reached a m a x im u m  d u r in g  f loods.

H e tero troph ic  bac ter ia  accoun t  for  a s ig n if ican t  p ro p o r t io n  o f  the bacter ia l
comm unities  in the D a n u b e  (tens o f  thousands c e l l s .m l" 1). A b o u t  980 cultures  o f
heterotrophic form s w ere  iso lated  from the water  and 460  from the sediments.  T he  highest  
species d iv e rs i ty  was o b se rv ed  near the tow ns  o f  Izm a il  and V i l k o v o  and w here  the 
Danube enters the sea, in c lu d in g :  Bacterium, Chromobacterium, Micrococcus, Bacillus,
Pseudomonas, Mycobacterium, Sarcina and Neisseira.

M i c r o f lo r a  o x i d i z i n g  o i l  products  w ere  represented by  tw o  classes, three orders ,  six 
genera and 26 species. Fo r ty  tw o  per cent o f  them  b e longed  to the Pseudomonas genus, 
fo l low ed by Bacterium, and Micrococcus. F i f ty  five strains w ere  isolated.

The  f o l l o w in g  bacter ia l  antagonists  p r o d u c in g  an t ib io t ic  substances were  iso lated  in 
the waters o f  the Danube:  Saccharomyces cerevisiae and Candida albicans, together w i th  
marine species such as Pseudomonas turcosa and Bacterium salivarius. Som e species o f  
bacteria were w id e sp rea d  (e.g. B. agile, B. nitrijicans, Sarcina fla va  and M icrococcus
albus); others w ere  rare (e.g. Planococcus casei et al.).
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Isolated cu ltu res  o f  he te ro troph ic  bac te r ia  dem ons tra ted  an to g o n is t ic  p ropert ies  to 
33 test m ic ro b es .  In the sediments  o f th e  r iv e r  bed there w ere  m ore  bac ter ia l  an tagonis ts  to 
Staph, aureus, less to B. mycoides and C. albiceus and least o f  all to Escherichia coli.

E ig h ty  six per cent o f t h e  p lan k to n  bac te r ia  in the D an u b e  p ro d u c ed  b i o l o g i c a l l y  
act ive  substances and v i ta m in s  (8 0 %  in the m arine  part, 7 0 %  in the sea water) .  On average  
there w ere  6 5 %  heterotrophs.

A c t in o m y c e t e s  w e re  present in large quantit ies.  T h ey  are t y p ic a l  so il  
m ic r o o r g a n i s m s  and p ro b a b ly  entered the D an u b e  th ro u g h  te r r ig en ic  runoff.  T h e i r  n u m b ers  
v a r ied  from 72 ,000  c e l l s .m " 1 in the h ig h -w a te r  p e r io d  to 50 ,000  c e l l s .m " 1 d u r in g  f loods.  
D u r in g  the 1950s there w ere  v i r tu a l ly  no  ac t in o m y c e te s  or p ro a c t in o m y c e te s .  H o w e v e r ,  
w i th in  a decade  27 w ere  reco rded  in the p lan k to n .

The  b a c te r io p la n k to n  o f th e  D n es t r  and D n e s t r o v s k y  l im ans  is q u a n t i ta t iv e ly  s im i la r  
to b a c te r io p la n k to n  the D an u b e ;  a l though  the num bers  o f  saprophyte  b ac te r ia  are even 
higher.  D u r in g  J a n u a r y - M a r c h  1994 there w ere  (0 .4 5 -1 0 .0 ) .  103 c e l l s .m l " 1, w h ic h  
c o rre sp o n d s  w i th  the data  o f N .  P o ta p o v a  (1992)  for the same p e r io d  in 1970-1987 .  L e v e l s  
peaked  d u r in g  the su m m er  at (1 8 -2 4 ) .1 0 6  c e l l s .m l " 1.

An  a n a ly s is  o f  the recent changes in the b a c te r io p la n k to n  o f  the D n e p r o v s k o -  
B u g s k y  l im an  has show n  3-5 fo ld  increase  in n u m b ers  c o m p a red  the ear ly  1980s, from  (1- 
11 ) .]06  c e l l s .m l " 1 (R o s s o v a ,  1989) to (31 -37) .  106 c e l l s .m l" 1 in 1992. T he  v o lu m e  o f  

saprophyte  bac te r ia  in the bo t tom  sediments  varies  at (86 .5 -110 .0 ) .  103 ce l ls .g " ' .  L e v e ls  
peak in the su m m er  (F ig .  7).
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Fig. 7 Average statistical distribution of bacterioplankton biomass (B, mg.nr-') during the period 
1973-1993.

C o n v en tio n a l s ign s:  

2 ,0- 2,2 2,3-2,5 2,6-2,8 2,9-3,1 3,2-3,4 Ig It



3

Phytoplankton and Fungi

The large rivers , such as the Dnestr ,  D n e p r  and D anube ,  w h ic h  enter the no rthw estern  
Black Sea prov ide  it w i th  a constant supp ly  o f  freshwater species o f  p h y to p la n k to n .  A  total 
o f  501 taxa o f  algae have been recorded  in the U k r a i n i a n  part o f th e  D an u b e ,  c o m p r i s in g :  
blue-green (C y a n o b ac te r ia ) ,  E u g le n o id e a ,  D in o p h y ta ,  C h ry s o p h y ta ,  D ia to m s ,  and green 
algae. Green algae p redom ina te  (up to 35% ),  f o l lo w e d  by d ia tom  algae (up to 3 0 % ),  b lue- 
green algae (15% ) and, in some areas, euglenae (13% ).  The  other algae p lay  an 
insignif icant role.

The lead ing  c o m p le x  o f  p h y to p la n k to n  is c o m p r i s e d  o f t y p ic a l  p lan k to n  algae from 
the Centrophicae  class, V o l v o c o c c o p h ic e a e  and, e sp ec ia l ly ,  C h lo r o c o c c o p h ic e a e  such as 
Dictyosphaerium pulhellum, Hyaloraphidium contortum, Ankistrodesm us acticularis, 
Coelastrum microporum, Crucigenia irregularis, Lagerheimia genevensis, M icractinium  

pusillum  and Oocytstis borgei.
The m ost  w id e sp rea d  o f th e  other green algae are the V o l v o c o c c o p h ic e a e ,  in c lu d in g  

the numerous Chlamydomonas globosa  and C. reinchardii. O th e r  species from this class 
include Eudorina elegans, Pandorina morum  and Phacus lenticarus. B lu e -g re en  algae are 
widely  represented by species o f  the genus Oscillatoria (O. geminata, O. limosa, O. 

planctonica, O. tenuis and O. ucrainica), the genus A n a b a e n a  together  w i th  
A p h a n izo m en o n  and M i c r o c y s t i s .  Rare p h y to p la n k to n  species in the D anube  in c lu d e  
M allam onas allorgei, M. elliptica, M. longiseta, Dactylococcpsis raphidioides and I 
pannonica  from the c h ry so p h y ta  and the d ia tom s Stephanodiscus subsalsus and S. subtilis.

M a n y  b ra c k i sh  w a ter  and m arine  species o f  algae can be found  in the arms o f  the 
Danube K i l i y a  delta , i n c lu d in g  d ia tom s as Chaetoceros, Coscinodiscus, Nitzschia  and 
Cyclotella caspia. T he  presence o f  sea w a ter  in f luences  the p h y to p la n k to n  c o m p o s i t io n  not 
only in the K i l i y a  de lta  but also in the r iv e r  bed w h e re  freshwater species accoun t  for  87%  
of the  total co m p a red  w i th  6 0 %  in the estuary. P h y to p la n k to n  n um bers  in the D anube  vary  
from 250 to 12,700 c e l l s .T ' ,  w h i l e  the b io m ass  ranges from 0.2 to 9.2 g.m'"  (data  for the 
1970s).
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N ear D anube L im ans

T he  n u m b er  o f  species  o f  algae in the p h y to p la n k to n  o f  the near D a n u b e  l im an s  was 
l im i te d  at a p p r o x im a te ly  100 species ,  m o s t ly  b lu e -g reen ,  d ia to m s  and green  algae.  M o r e  
rare w ere  the c h lo r o p h y ta ,  e u g len a  and d in o p h y ta .  The  d o m in a n t  species  in c lu d e d :  
Anabaena flos-aquae, Aphanizom enon flos-aquae, Anabaena scheremetievi, N itzschia  
acicularis, M elosira italica, Gyrosigm a acuminatum, M elosira granulata  and N itzschia  
sigmoidea. T h e i r  n u m b ers  ranged  f ro m  5 to 4 3 8 ,0 0 0  c e l l s . I"1 and th e i r  b io m a ss  v a r ie d  from
0.012  to 0 .377  g .m -3.

T h e  low er D n estr  a n d  D n es tro v sk y  L im a n s

A  tota l  o f  265  species  and 3,335 tax a  have  been reco rd ed  in the lo w e r  D n e s t r  and 
D n e s t r o v s k y  l im ans .  D ia to m s  a cco u n ted  for the largest n u m b er  o f  species  at 95. fo l lo w e d  
by green  algae (83) ,  b lu e -g re en  algae (33),  d in o p h y ta  (29) ,  e u g le n o p h y ta  (19).  c h ry so p h y ta  
(4) and x a n th o p h y ta  (2). The  lea d in g  species  were:  C yclotella meneghiniana, M elosira
granulata, M . italica, Stephanodiscus hantzschii, S. subtilis, Surirella globosa, Actinastrum  
hantzschii, D ictiosphaerium  pulchellum  and Scenedesm us quadricauda. L a rg e  n u m b ers  o f  
m ar in e  d in o p h y te s  species  w e re  reco rd ed  in the l im a n ,  w h i l e  e u g le n a  p re d o m in a te d  in the 
lo w e r  D n e s t r  near the v i l l a g e  o f M a y a k i .  In  w in te r  Synura uvella  w as  the m os t  w id esp read  
o f t h e  C h r y s o p h y t a  w i th  n u m b ers  ra n g in g  f rom  64 to 8 ,250 ,000  c e l l s .1"' and its biomass 
from  70.8 to 4 ,3 5 0  m g . m '3.

P h y to p la n k to n  Species D iv e r s ity  in  the N o r th w ester n  B la c k  Sea

D e ta i led  studies o f t h e  species  d iv e rs i ty  o f  p h y t o p la n k to n  in the n o r th w e s te rn  B l a c k  Sea 
goes back o v e r  one h u n d red  years  ( S r e d in s k y ,  1873; M e r e z h k o v s k y , 19 0 2 -1 9 0 3 ;  L ebedev .  
1916: A k s e n ty e v ,  1926; K o n o p l e v ,  1938; P r o s h k in a - L a v r e n k o ,  1955, 1963; Iv a n o v ,  1962, 
1963, 1965, 1967, 1982). The  c h arac te r is t ic  feature o f  p h y t o p la n k to n  in th is  area  o f th e  
B la c k  Sea is that it in c lu d es  both m ar in e  and freshwater  species.  The  lat ter enter the sea in 
the r iver  ru n o f f  f rom  the D a n u b e ,  D n e p r  and D nestr .  O f th e  372 spec ies  o f  algae recorded 
in the area in 1954-1960 a lm o s t  5 2 %  w ere  f reshwater  and freshwater  b ra c k i sh  species 
(Ivanov ,  1967). The largest  n u m b er  o f  f reshw ate r  species  (46) w e re  reco rd ed  in the 
estuarine areas. In  sh a l lo w  w a te r  areas 31%> o f th e  p l a n k to n  w as  c o m p o s e d  o f  benthos and 
overgrowths resulting from  v e r t ica l  m i x i n g  o f  w a te r  masses. T he  c o m p o s i t i o n  o f  open sea 
plankton was s im ila r  to that o f th e  sea as a w h o le ,  a lbe i t  p o o re r  in te rm s o f th e  nu m b er  o f  
marine species.

There was a difference be tw een  the c o m p o s i t i o n  o f t h e  p h y to p la n k to n  in the near 
Danube and near D n e s t ro v sk o -B u g s k y  areas. In  the latter there w as  a large n u m b er  o f  blue- 
green and other freshwater systematic  g roups  in t ro d u c ed  into the sea w i th  the r iv e r  runoff. 
In  areas influenced by D anube  w a ter  the c o m p o s i t i o n  o f  f reshw ate r  species  was more 
l im ited  because the high tu rb id i ty  o f  D a n u b e  w a ters  h inders  the d ev e lo p m en t  o f  
p h y top lank ton .  The species d ivers ity  o f the  D n e s t r  area is s im i la r ,  but poorer.
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D ia tom s accoun t  for the largest greatest n u m b e r  o f  species  o f  p h y to p la n k to n  in the 
northwestern B l a c k  Sea (T ab le  8), p a r t i c u la r ly  Chaetoceros (33 species) .  M a s s  species 
include Ch. socialis, Ch. curvisetus and Ch. affinis. There  was o n ly  a sm a ll  n u m b e r  o f  
Nitzschia  (17). a l th o u g h  there w ere  s ig n i f ic a n t  quanti t ies  o f  N. seriata. There  w ere  also 
some Synedra  species (15).

T able 8. S p e c i e s  d i v e r s i t y  o f  p h y t o p l a n k t o n  ( n u m b e r  o f  s p e c i e s )  o f  the  

n o r t h w e s t e r n  B l a c k  S e a  in  1 9 5 4 - 1 9 6 0 *  a n d  1 9 7 3 - 1 9 9 4

System atic g ro u p s 1 9 5 4 -1 9 6 0  1 9 7 3 -1 9 9 4

Bacillariophyta 180 1 16
Pyrrophyta 76 104
Chlorophyta 62 52
Cyanophyta 24 30
Chrysophyta 17 20
Euglenophyta 12 2

Xanthophyta 1 2

Total 3 72 326

* A ccord ing  to A. Ivanov (1967)

The g enera  Coscinodiscus and M elosira  a c c o u n te d  for the same n u m b er  o f  species 
and subspecies (13)  a l th o u g h  they  d iffe red  in c o m p o s i t i o n .  In  the sp r in g  there w ere  mass 
developm ents  o f  M e l o s i r a  g ra n u la ta  and M . italica in the f reshwater  areas o f th e  sea.

O ther  genera  w ere  represen ted  by o n ly  1-4 species  a l th o u g h  they nevertheless  
accounted for a s ig n i f ic a n t  p ro p o r t io n  o f  the tota l  p h y to p la n k to n .  S p r in g  p h y to p la n k to n  
mass species i n c lu d e d  Sceletonem a costatum, Thalassiosira parva  + Th. subsalina  and 
D etonula confervaceae. S u m m e r  p h y to p la n k to n  in c lu d e d  R h i z o s o le n i a  ca lca r  - av is  and 
Cyclotella caspia; w h i l e  species  such as Thalassionema nitzschioides m a in ta in ed  a lm os t  
constant p o p u la t io n s  th ro u g h o u t  all  the seasons.

In 1954-1960  the p y r r o p h y ta  ranked  second  after the d ia to m s in term s o f  the 
number o f  species.  The  genera  Peridinium  (29) a cco u n ted  for the largest n u m b er  o f  
species, i n c lu d in g  P. knipowitschii, P. steini and P. mimtsculum. The  m ost  w id e sp re a d  
were Prorocentrum  cordata (Exuviaella cordata), Pr. micans, Pr. compressa, Ceratium  

Jurat. C .ftisus a n d . C tripos.
Fre sh w a te r  b lu e -g re en  and green algae d e v e lo p ed  in large quan ti t ies  in near 

estuarine areas,  m o s t ly  in the near D n e p r o v s k o - B u g s k y  reg io n .  T h ey  in c lu d e d  
A nkistrodesm us acicularis var. m irubilis D ictiosphaerium  pulchaellum  and Scenedesmus 
quadricauda. The  freshwater  M icrocytis aeruginosa  and Aphanizom enon flos-aquae
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b lo o m e d  a lm o s t  a n n u a l ly  in the su m m er  and au tum n. C o c c o l i t h o p h o r i d a  and 
s i l i c o f l a g e l l a ta  are present in large n u m b ers  in the B l a c k  Sea but are ra re ly  e n co u n te red  in 
the n o r th w es t  o f th e  sea. D u r i n g  studies c o v e r in g  21 years  (1 9 7 3 -1 9 9 4 )  up to 326 species 
o f  p h y t o p la n k to n  algae b e lo n g in g  to seven  orders  w e re  re co rd e d  in the n o r th w e s te rn  B l a c k  
Sea  and in the s h a l lo w  waters  o f t h e  S u k h o i  and G r i g o r i e v s k y  l im a n s ,  w h i c h  had been 
c o n v e r te d  into ports.

In  recent  years  there has been a decrease  in the species  c o m p o s i t i o n  o f t h e  d ia to m s ,  
w h i c h  c u r re n t ly  a cco u n t  for 3 6 %  o f th e  total p h y to p la n k to n ;  in 1 954-1960  they  a cco u n ted  
for 4 8 % .  B u t  the appearance  o f  n e w  species  o f  Chaetoceros (Ch. coronatus and Ch. 
karianus) has m eant that  there has been no r e d u c t io n  in the n u m b e r  o f  species.  M a ss  
species  inc lude :  Ch. socialis, Ch. compressus and Ch. insignis. H o w e v e r ,  the n u m b e r  and 
f requency  o f th e  fo rm er  mass species  o f  Ch. curvisetus have d e c l in e d .

T he  spec ies  c o m p o s i t i o n  o f  the g en era  f o l l o w i n g  Chaetoceros, such  as Nitzschia, 
Synedra  and Coscinodiscus, has also decreased .  These  in c lu d e  spec ies  such  as N itzschia  
seriata  and Cylindrotheca closterium (Nitzschia closterium) and the f reshw ate r  M elosira  
granulata, w h i c h  appear  in large n u m b ers  in the sp r in g  near the D a n u b e ' s  z o n e  o f  
in f luence .  There  has recen t ly  been a d e c l in e  in the n u m b ers  and freq u en cy  o f  the mass 
spec ies  Thalassionema nitzschioides and Rhizosolenia calcar - avis, w h i c h  can  be asc r ib ed  
to ben thos  and f o u l in g .  N e v e r th e le s s ,  n e w  species have o c cu r re d .  F o r  e x am p le .  
Sceletonem a suhsaltum  has d e v e lo p e d  in large n u m b ers  in the zone  o f  in f lu e n ce  o f  the 
r iv e r  runoff .  It sh o u ld  be no ted  that there are t r a n s i t io n  fo rm s f rom  Sc. subsalsum  to Sc. 
costatum, w h i c h  often causes d i f f ic u l t ie s  in id en t i f ic a t io n .

Sp ec ie s  o f  Sceletonem a costatum, N itzschia seriata, Cylindrotheca closterium, 
Cerataulina pelagica  and C  bergonii have been reco rded .  The  d e v e lo p m e n t  o f  other 
d ia to m s is seasonal .  F re sh w a te r  species o f  Stephanodiscus hantzschii and M elosira  
granulata  w e re  en co u n te red  in sp r in g  and ear ly  su m m er ,  w h i l e  m ar ine  Leptocylindrus 
danicus, Rhizosolenia calcar - avis, and D itylum  brightwellii w e re  o b se rv ed  in the autum n. 
In  the last 40 years  the species  d iv e r s i ty  o í  Pyrrophyta  a lgae has increased  f rom  2 0 .4 %  to 
3 4 %  ( 1 9 5 4 -1 9 6 9 ) .  N e w  rep resen ta t ives  o f  Cryptophyta, the h e te ro troph  H illea fusiform is  
and C ryptomonas acuta, w e re  e n co u n te red  in the area  in large n u m b ers ,  a l th o u g h ,  as this 
g ro u p  is d i f f i c u l t  to id en t i fy ,  it is p o ss ib le  that there m ay  be m ore  species.

The  genus Peridinium  a ccoun ts  fo r  the largest n u m b e r  o f p e r i d i n i a n  spec ies  for (27 
spec ies ,  i n c l u d i n g  the n e w  spec ies  P.  breve and P. brevipes). O the rs  w h i c h  w ere  p r e v io u s ly  
l im i te d  in n u m b ers  have beco m e  m ass spec ies ,  such as Heterocapsa triquetra {Peridinium  
triquetrumj and Scripsie/la trochoidea (Peridinium trochoideum).

There  has been an increase  in the spec ies  d iv e r s i ty  o f  g enera  o í  Gymnodinium  (15 
c o m p a re d  w i th  5 in 1 9 54-1960) ,  Gyrodinium  (6 c o m p a re d  w i th  3) and G lenodinium  (10 
c o m p a r e d  w i th  6). Sp ec ie s  such  a Glenodinium najadeum, Gl. lenticula, Gyrodinium  
adriaticum  and G. cornutum  w e re  often e n co u n te red  en  masse.  The  species  d iv e r s i t y  o f th e  
G o n i a u l a x  genus  has increased  and G. polyedra  has recen tly  b e co m e  a mass species.  
H o w e v e r ,  p e r id in i a n  species n e w  to the n o r th w es te rn  B l a c k  Sea, such  as Protoceratium  
reticulatum  and C ladopyxix setigera, w e re  e n co u n te red  o n ly  rare ly .
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P y rro p h y ta  algae,  w h o s e  d iv e r s i ty  increases d u r in g  the w a r m e r  m on th s ,  are 
represented by Prorocentum  cordata, Scripsiella trochoidea, and recen tly  by H eterocapsa  
triquetra. B u t  there has been a d e c l in e  in the species  d iv e r s i ty  o f  g reen  algae e n te r in g  the 
sea with r iver  runoff. M a n y  species  o f th e  g enera  Peridiastrum  and Oocystis have not been 
recorded in the sea. N e w  m ar in e  spec ies  in c lu d e  Poropila  dubia. G re e n  algae o f th e  genera  
A nkistrodesm us and Scenedesm us w ere  able  to spread in large n um bers  o v e r  m ost  o f  the 
northwestern shelf. There  has been an increase  in the spec ies  d iv e r s i ty  o f  f reshw ate r  blue- 
green algae, in c lu d in g  new  sm a ll  c e l l u la r  spec ies  o f  the g enera  Gleocapsa  and 
M erismopedia. U n l i k e  green a lgae,  the d is t r ib u t io n  o f b lu e - g r e e n  algae has been l im i te d  to 
estuarine areas. N o  s ig n i f ic a n t  changes  in Chlorophyta  have been reco rded .  H o w e v e r ,  
recently the presence o í  Coccolithus huxleyi has resulted  in w a te r  b l o o m i n g ;  w h i l e  in A p r i l  
1993 b lo o m in g  w as caused  by Dinobryon sp. E uglena  a lgae w ere  represen ted  by tw o  

species, Eutreptia  viridis and E. lancvii, w h o se  p resence  is an  in d ic a t io n  o f  the w a ter  
quality as they f lo u r ish  in w a te r  w i th  h ig h  leve ls  o f  d e c a y in g  o rg a n ic  matter.

There w as a change  in the e c o lo g ic a l  structure  o f  p h y to p la n k to n ,  w i th  an increase  in 
marine, b ra ck i sh -m a r in e  and b r a c k i sh  w a te r  species  to const itu te  6 5 %  o f  all  species.  
Changes in species d iv e r s i ty  w e re  noted  in the p h y to p la n k to n  near the C r i m e a n  p e n in s u la  
(Georgieva , S e n i c h k in a ,  pe rsonal  c o m m u n ic a t i o n ) .  In  the 1970s mass species  such  as 
Cyclotella caspia, Thalassionema nitzschioides and Exuviaella compressa  w e re  e x tre m e ly  
rare. H o w e v e r ,  n ew  D istephanus and Pyrrophyta  species  have appeared .  T h ey  in c lu d e  
Achrodina sulcata, Pronoctiluca acuta, Pr. pelagica, H illea fusiform is, Peridinium  
palatim im , a uracsere  Pterosperm a cristatum, M eringosphaera mediterrane  and 
Planktoniella sol.

A l o n g  the C r i m e a n  coast  f rom  K a r a d a g  to S ev a s to p o l  (1 9 3 8 -1 9 9 2 )  the total 
phytoplankton n u m b ers  w e re  3 .106 - 3 .109  c e l l s . m '3 and the b io m a ss  - 5 -1 ,829  m g .m " 3.

The p ro g ress iv e  e u t r o p h ic a t io n  o f th e  m ar in e  e n v i ro n m e n t  has led a decrease  in the 
numbers o f  species  o f  d ia to m s  sensi t ive  to r i s in g  co n cen tra t io n s  o f  c o n ta m in a n ts  and an 
increase in p e r id in ian s ,  not o n ly  au to trophs  but also he tero trophs  and m y x o tro p h s .

F ig .  8 g iv es  the average  p h y to p la n k to n  b io m a ss  o v e r  the p e r io d  1973-1993  in the 
oxygen 0-100  m layer. T he  f igures are based on studies by I B S S  ( G e o r g ie v a ,  S e n i c h k in a ,  
personal c o m m u n i c a t i o n ,  K o v a l e v  et a l . ,  1993) and its O d e s s a  B r a n c h  (N e s te ro v a ,  pe rsonal  
communication, V o l o v i k  et al., 1993).

Fungi

Research o n  m ar in e  m y c o l o g y  near the U k r a i n i a n  coast w as  c o n d u c ted  by  N. Y a .  
A r te m c h u k  from  1962 to  1972 and L. M. B a g r iy - S h a k h m a t o v a  ( Z e l e z in s k a y a )  f rom  1966. 
A t  present m ar in e  m y c o l o g y  is b e in g  studied  at the Insti tu te o f  B o ta n y ,  N a t io n a l  A c a d e m y  
o f  Sc iences  o f  U k r a i n e ,  by  L. M. B a g r y - S h a k h m a to v a  and a t  the O d e s s a  B r a n c h  o f t h e  
Institute o f B i o l o g y  o f th e  Sou thern  Seas by  A . A . A n d r i e n k o  and N . I. K o p y t i n a .

175 rep resen tat ives  o f  m ar ine  m y c o b i o t a  have been reco rd ed  a lo n g  the U k r a i n i a n  
coast, i n c lu d in g  159 species  b e lo n g in g  to the h ig h e r  fung i ,  such as c lasses o f  A s c o m y c e t e s ,  
B as id o m y c e te s  and D e u te ro m y c e te s ,  and 16 spec ies  o f  lo w e r  fungi  such  as
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C h y t r io d io m y c e te s ,  O o m y c e te s  and Z y g o m y c e te s .  O n ly  69 species are ob liga te  m arine.  
M o s t  o f  the low er ,  and some o f  the higher,  genera  o f  fungi (Penicillium, Aspergillus etc.) 
w ere  first de sc r ibed  as representatives o f  terrestrial  b io topes  and freshwater  habitats. 
A l m o s t  all  o f  the lo w e r  fungi  (excep t  the order P e ro n o sp o ra les )  are parasites o f  m arine  
plants and h y d ro b io n ts  ( A r te m c h u k ,  1981). F o r  ex am p le ,  there was an e p iz o o ty  o f  the 
p lank ton  Penilia avirostris caused by the Hyphochytrium peniliae  (A r te m c h u k .  
Z e l e z in s k a y a ,  1969; Z e l e z in s k a y a ,  1969, 1972), w h ic h  infected  eggs o f  tw o  species o f  
B la c k  Sea barnac les  w i th  the fungi Saprolegnia monoica Pringsheim  (R z h e p i s h e v s k y ,  
A r t e m c h u k ,  1970).

T ab le  6 i llustrates the d is t r ib u t io n  o f  m arine  m y c o b io t a  a c c o rd in g  to data  from the 
f o l lo w in g  authors: Z e l e z in s k a y a ,  1965, 1976, 1979; A r t e m c h u k ,  Z e l e z in s k a y a ,  1969;
R z h e p i s h e v s k y ,  A r t e m c h u k ,  1970; A r t e m c h u k ,  1973, 1974, 1979, 1981; B a g r iy -
S h a k h m a to v a ,  1983, 1985, 1985b, 1988, 1989,1991; A n d r i e n k o ,  K o p y t in a ,  1992-1994.

A  total o f  87 species o f  h igher  m ar ine  fungi  (15 species o f  a sco m y ce te s  and 72 
deu te rom yce te s )  and 14 species o f  lo w er  m arine  fungi have been reco rded  a lo n g  the 
C r im e a n  pen insu la .  O n ly  one species o f  lo w e r  fungi and 57 species o f  h igher  fungi  (33 
a scom ycetes ,  22 deu te rom yce tes  and 2 b a s id o m y ce te s )  have been reco rd ed  in the 
northw estern  B la c k  Sea.

R esearch  has show n that there are 49 species o f  h igher  m arine  fungi in the 
G r i g o r i e v s k y  l im a n ,  29 in the S u k h o i ,  3 in the K h a d z h i b e i ,  1 in the B e re z a n s k y  and 3 in 
the T e n d r o v s k y  B ay .  O f  these species three from the class A s c o m y c e te s  (Dryosphaera 
navigans, K o c h  et E. B. G. Jones, 1988; Halosaphiea hamata Johnson, Jones, M o s s ,  1988; 
and Leptosphaeria avicenniae, J. e t E. K o h l m ,  1965) and five species from the class
D eu te ro m y ce tes  (C irrenaliafusca, S ch m id t ,  1969; C. p se u d o m ac ro ce p h a la ,  K o h l m ,  1979;
Graphium sp. and Vesicularia maritima, b in d er ,  1944; and Zalerion varium, A n a s ta s io u ,
1963) w ere  reco rded  in the B la c k  Sea for the first  time.
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Fig. 8 Average statistical distribution of phytoplankton biomass (B. mg.m‘3) during the period 
1973-1993.
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Zooplankton 
General Characteristics

There are 1,070 spec ies  o f  Z o o p la n k to n  in the b r a c k i sh  w a te r  and  freshw a te r  coastal  
waterbodies o f  U k r a i n e ,  i n c l u d i n g  R o t i f e ra ,  C o p e p o d a  and C la d o c e r a .  T here  are 233 
species o f  m ar in e  p e la g ic  inverteb ra tes  in coas ta l  and o p e n  w a te r  w a ters  ( A n n e x  I ,  T ab le  
3). A l t h o u g h  the to ta l  n u m b e r  o f  f reshw ate r  Z o o p la n k to n  spec ies  ex ceed s  the n u m b e r  o f  
marine species,  the latter has a  greater  d iv e r s i ty  in large t a x o n o m i c  g roups .  F r o m  2 5 %  to 
52% o f t h e  spec ies  c o m p o s i t i o n  is m ade  up o f  R o t i f e ra ,  C l a d o c e r a  and C o p e p o d a .  The  
highest leve ls  o f  b io d iv e r s i t y  o f  m ar ine  Z o o p la n k to n  in U k r a i n e  w aters  is  in the 
northwestern B la c k  Sea (Table  9). H o r izo n ta l  d is tr ibu tion .  R iv e r  run o f f  has a  sign if ican t  
impact o n  the h o r i z o n ta l  d i s t r ib u t io n  o f  Z o o p la n k to n .  T he  o u t f lo w  o f  nu tr ien ts  in  r iv e rs  is 
due to  the d e v e lo p m e n t  o f  p h y to p la n k to n  in estuar ine  areas o f  the sea  w h i c h  in tu rn  
explains the fo r m a t io n  o f  re g u la r  a c c u m u la t io n s  o f  Z o o p la n k to n  in the D a n u b e - D n e p r  
interfluve ( D D I ) .  In  f reshw ate r  eco sy s tem s  the Z o o p la n k to n  b io m a ss  ra re ly  reach ed  1 g .m -  
3. B u t  in  e s tuar ine  areas the b io m a ss  ex ce ed e d  175 g . m '3, p r i m a r i l y  because  o f  the 
developm ent o f  N octiluca m iliaris =  N. scintillans  ( Z a i t s e v  et a l . ,  1987).

The  b io m a ss  o f  the Z o o p la n k to n  o f  o pen  w a ters ,  i n c l u d i n g  N. m iliaris and 
Pleurobrachia rhodopis in the m a in  o x y g e n  lay e r  o f  0 -1 0 0  m , has been  e s t im a ted  a t  0.4 
g.m-3 ( K o v a l e v  e t  a l . ,  1993). B i o m a s s  lev e ls  peak  in a u tu m n ,  a  p h e n o m e n o n  w h i c h  has 
been a ttr ibuted  to the large p e la g ic  invertebra tes  Calanus ponticus, P leurobrachia  
rhodopis and Sagitta  setosa  w h i c h  increase  in n u m b ers  as the result  o f t h e  d e v e lo p m e n t  o f  
the e p ip la n k to n ic  b io c o e n o s i s .  In the w in t e r  the d e c l in e  in tem pera tu res  and r iv e r  r u n o f f  in 
the n o r thw estern  B l a c k  S ea  m eans  that  there is a  greater  decrease  in the d e v e lo p m e n t  o f  
Zooplankton th an  in o p e n  waters .
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Fig. 9 Average statistical distribution of mesozooplankton biomass (B. mg.m-3) during the period 
1973-1993.
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Table 9. D i s t r i b u t i o n  o f t h e  s p e c ie s  c o m p o s i t i o n  o f t h e  m a r i n e  m e s o z o o p l a n k t o n  

b y  m a in  t a x o n o m i c  g r o u p s  in U k r a i n i a n  sea  w a te r s

Species Ti l l  1975 ( N W B S ) C o n te m p o r a r y  state

N W B S  S A L  C A

P R O T OZ O A
Flagellata
Sarcodina
Infusoria
C O E L E N T E R A T A
Flydrozoa
Scyphozoa
Nem atoda
C T E N O P H O R A
Nemertini
N E M A T H E L M I N T H E S
Rotatoria
A N N E L ID A
Polychaeta, larvae
T E N T A C U L A T A
B ryozoa,  larvae
Phoronidea
A R T R O P O D A
C R U S T A C E A

Cladocera
Calanoida
Monstril loida
Cyclopoida
Harpacticoida
Ostracoda
Cirripedia
M A L A C O S T R A C A

Decapoda
M ysidacea
Cum acea
Isopoda
A m p h ip o d a
M O L L U S C A
Gastropoda, larvae

25
1

24
14 
1 1 
2

1
1
i

42
42
12
12
3
2

1
93
76
17
15 
2 

6
32

1
3
17
9
3
1

3
i

4
2

24
1

23
11

5 15
i 1

1
4 13

6 6
3 4
2 2

1
2 2

44 
44 
1 1 
1 1 
3 
2

59 20
42 15
17 5
12 7

5
4
1

3
17
9
3

13
13
2

1
1

29
20
5
7
2

1
2

3
9
9
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B iv a lv ia ,  larvae 2 2 2 1
C H O R D A T A 2 2 1 2
A s c id iac ea 1 1 - i
A p p e n d ic u la r ia i 1 1 i
C H A E T O G N A T H A 2 1 i 1
A C R A N I A 1 - - -

T a b le  10. B i o l o g i c a l  d i v e r s i t y  o f  Z o o p l a n k t o n  in B l a c k  S ea  c o a s ta l  a n d  o p e n  sea 

w a t e r s

H a b ita ts

C opepoda

N u m b e r  o f  species

C ladocera  Rotifera V a r ia

L a k e  type
D D

D L

S
E stu a r y  type
TE
DE
BTK
D B E

M a r in e  type
N W B S
CS

92
32
23

38
31
24 
75

23
12

65
27
31

7
50
12

84

17
5

200
170
63

16
114
16

104

44
1

?
?

?

19
14
6

77
59

Habitats: D D  - Danube Delta; D L - Danube Lakes (Kagul, Yalpug, Kugurlui, Kartal, Safyan, 
Kotlabukh , Kitay); S  - Sasyk water body; TE - Tuzlov limans (Bum as, Alibey, Shagany); D E  • 
D nestrovsky liman; B T K  - Berezansky , Tiligulsky and  K hadzhibeisky limans; D B E  - Dneprovsko- 
Bugsky liman; N W BS - northwestern B lack Sea shelf; CS - Crimean zone.

D u r i n g  the w a rm e r  w ea th e r  the h ighes t  b io d iv e r s i ty  and quan ti ta t ive  Zooplankton 
ind ices  w e re  o b se rv ed  in coasta l  waters  in the t ran s fo rm a tio n  zones  o f  r iv e r  waters. Elere 
the abundance  and b io m a ss  o f  invertebrates  is 10 fo ld  greater than in open waters,  due to 
the d e v e lo p m en t  o f  p ro to zo a ,  ro t ifers  and ben th ic  invertebra te  larvae.  T he  latter account 
for 2 0 %  to 4 3 %  o f t h e  total Z o o p lan k to n .  L a rv a e  o f  m ore  than 30 species o f  invertebrates 
have been d i sc o v e re d  in the p lan k to n  o f  the northw estern  B l a c k  Sea alone.  The most
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numerous are larvae o f  Balanus improvisus (up to 106 ind .m "3), M ya arenaria (up to
38.103 ind.m"5), M ytilus galloprovincialis (up to 10.103 in d .m '2) and Nereis succinea (up 
to 3.103 ind. m"2). L a rv a e  m o s t ly  d e v e lo p  in the 8-22 C° tem pera ture  range. The  average 
distribution o f  m ero p lan k to n  in the surface 0-10 m layer  (the zone  o f  m a x im u m  
accumulation) is a lm ost  the same and is d e te rm ined  by  the d is t r ib u t io n  o f  parent forms 
(Fig. 10, F ig .  11) ( A l e x a n d r o v ,  P o l i s c h u k ,  1994). N e a r  the C r im e a n  coast the m a x im u m  
concentrations o f  ben th ic  larvae are an order h ig h er  than in the n o r thw estern  B l a c k  Sea 
(Murina, K a z a n k o v a ,  1987).

The characteris tics  o f  Z oop lan k to n  in different  habitats in the coastal  and open 
waters o f the  B la c k  Sea basin are show n in T ab le  11.

T a b le  11. N u m b e r s  ( N , 103 i n d .n r A) a n d  b io m a ss  ( B ,  g .n r A) o f  m a ss  sp ec ie s  o f  

Z o o p la n k to n  in  the m a in  h a b ita ts o f  B la c k  S ea  c o a sta l a n d  o p en  sea  

w a ters .

Habitats M a ss  species M a x im u m  va lue

N B

DD A c a n t h o c y c l o p s  robustus 120 1.80
B r a c h io n u s  c a ly c i f lo ru s 80 0.75
B o s m i n a  lo n g iro s tr i s 70 0.70
B r a c h io n u s  angular is 40 0.10
K e ra te l l a  quadrata 34 0.10
A l o n a  costata 6 0.22
S im o c e p h a lu s  vetulus 5 0.40

DL B r a c h io n u s  angular is 4900 0.60
B . c a ly c i f lo ru s 1200 1.50

S D a p h n ia  m ag n a 180 12.40
D ia p h a n o s o m a  du b ia 140 6.50

TE A c ar i t ia  clausi 120 2.50
DE D ia p h a n o s o m a  b ra ch y u ru m 300 5.40

B ra c h io n u s  c a ly c i f lo ru s 130 0.90
A s p la n c h n a  p r io d o n ta 52 1.00

BTH C a la n ip e d a  aquae -du lc is 200 5.00
M o i n a  b rach y a ta 40 2.00
A c a r t ia  clausi 30 0.20
H e te ro co p e  casp ia 8 3.00

DBE B ra c h io n u s  c a ly c i f lo ru s 650 5.30
A c a r t ia  clausi 200 1.50
C e rc o p a g is  pengoi 140 2.50
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P o d o n e v a d n e  t r ig o n a 38 0.60
MN N o c t i l u c a s c i n t i l l a n s ( = m i l i a r i s ) 52 2.48

F a v e l l a  e hrenberg i 13 0.06
A c a r t i a  clausi 3 0.06

EP N o c t i l u c a  scinti l lans 2620 2 27 .00
Sy n c h a e ta  b a l t i c a 620 1.42
B iv a lv ia ,  larvae 50 0.15
P o ly c h a e ta ,  larvae 15 0.09
B a la n u s ,  larvae 12 0.07
A c a r t i a  clausi 5 0.07
M n e m i o p s i s  sp 0.07 310 .00

BP P seu d o c a la n u s  e longa tus 8.9 0.13
N o c t i l u c a  sc intil lans 6.7 0.69
Sagitta  setosa 0.6 0.04
C a la n u s  p o n t ic u s  (= C .h e lg o la n d ic u s ) 0.5 0.03
P le u r o b r a c h ia  rh o d o p is  (= P .p i leus ) 0.2 1.44

Habitats: D D  - D anube Delta: D L  - D anube Lakes (Kagul’ Yalpug, Kugurlui, Kartal, Sajyan, 
Kotlabukh, Kitay); S  - Sasyk water body; TE  - Tuzlov estuaries (Bumas, Alibey, Shagany); D E  - 
Dnestrovsky estuary; B T K  - Berezansky, Tiligulsky and  Khadzhibeisky estuaries; D B E  - D neprovsko- 
B u g sky  estuary; K ÍN  - m arine neustone ; E P  - epip  e logie zone  ; B P  - b a thypelag ic  zone.

V e r t i c a l  D is t r ib u t io n

T h e  lo w e r  b o u n d a r y  o f  Z o o p la n k to n  d i s t r ib u t io n  c o r re sp o n d s  to  the u p p e r  b o u n d a ry  o f th e  
h y d ro g e n  su lp h id e  layer.  T h e  h ighes t  Z o o p la n k to n  c o n ce n tra t io n s  are in e ithe r  the surface 
10 m lay e r  or in the th e r m o c l in e  lay e r  (from  20 to 40  m),  d e p e n d in g  on the season. H ig h  
lev e ls  have  a lso  been o b se rv ed  at depths o f  120-150 m on the coas ta l  m a rg in  o f t h e  c ircu la r  
cu rren t  up  to 60 m in the centre o f  the w es te rn  part  o f  the sea. T h e  lo w e r  boundary  
c o in c id e s  w i th  the i so o x y g e n  o f  0 .4-0 .5 ml O 2. T h e  h ighes t  c o n ce n tra t io n s  co n s is t  o f
c h arac te r i s t ic  rep resen tat ives  o f  b a th y  pel agi c o rg an ism s :  such  as Pleurobrachia rhodopis,
Calanus ponticus, Pseudocalanus elongatus and Sagitta setosa  (T ab le  11). T hese  species 
are n o r m a l l y  d is t r ib u te d  in layers.  T h e  up p e r  layer  consis ts  o f t h e  c o m b - j e l l y  P. rhodopis. 
T h e  cen tra l  lay e r  is m ade  up o f  C. ponticus  and  the lo w e s t  lay e r  o f  S. setosa  and fem ales  o f
P. elongatus u p  to  0.2 g .m "2 ( K o v a l e v  et a l . ,  1993).

I n d iv id u a l  m em b e rs  o f  the e p ip la n k to n  c o m m u n i ty ,  such as Noctiluca scintillans, 
Synchaeta baltica, Acartia  clausi, larvae  o f  b en th ic  inver tebra tes  and  the in t ro d u c ed  comb- 
j e l l y  M nem iopsis sp., l iv e  ab o v e  the th e rm o c l in e  (T a b le  11).

T h e  d a i ly  v e r t ica l  m ig ra t io n s  m ade  by  b a th y p la n k to n  sp ec im en s  into the u p p e r  near 
surface  layer  and the h o m o g e n ic  structure  o f th e  p o p u la t io n s  o f  c o p e p o d  spec ies  above  and 
un d e r  the t h e r m o c l in e  have  led n u m ero u s  authors  ( V o d y a n i t s k y ,  1954; K o v a l e v  et al.,
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1993) to come to the c o n c lu s io n  that  the d i v i s io n  into e p ip la n k to n  and b a th y p la n k to n  is 
conditional and that  i t  w o u l d  be  m o re  accurate  to refer  to a  s ing le  c o m m u n i ty ,  an enti ty  o f  
pelagic organisms in a l l  o f  the in h ab i ted  layers  o f  the B l a c k  Sea.

H ow ever ,  it  is in the B l a c k  Sea that  the neuston  b io c o e n o s i s  w a s  first  d i s c o v e re d  
and described in the near  surface  m ic r o l a y e r  o f  0-5 c m .  N e u s to n  o rg a n is m s  are 
characterized by spec if ic  m o r p h o - p h y s i o lo g i c a l  adap tat ions  (Z a i t sev ,  1970). T y p ic a l  
specimens o f  p lan k to n ic  invertebra tes  in the B l a c k  Sea neuston in c lu d e  c o p ep o d s  from  the 
Pontellidae  f am ily ,  such as Pontella mediterranean Anomalocerapotersoni and Labidocera  
brunescens. T he  neuston  o f  the near  surface b io to p e  is the first  to be  in f lu e n ce d  by 
anthropogenic ac t iv i t ie s  w h o s e  c o n seq u en ces  are t ransm it ted  v i a  the land  or a tm osphere .  
This explains the d isappearance  o f  the n a r ro w  ne r i t ic  spec ies  R. runescens and the sharp 
decline in num bers  and the m o v e m e n t  o f  the range o f  P. mediterranea  and A. patersoni 
into open areas o f  the sea. T o d a y  the neuston c o m m u n i ty  is represented  by epi p la n k to n ic  
species ofiV. scintillans (+ miliaris), A . clausi and  F. ehrenbergi (T ab le  11), as w e l l  as the 
early stages o f f i s h  and ben th ic  invertebrates .

Fig. 10 Spatial distribution (number, 10A ind.m"3) o f  the b iva lv ia  larvae in northwestern part o f  the 
Black Sea (0-10 m. layer).
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The  m os t  s ig n i f ic a n t  ch an g es  in the structure  ( A n n e x  I ,  T ab le  3)  and quan ti ta t ive  
d e v e lo p m e n t  o f  Z o o p la n k to n  have  been o b se rv e d  as a  resu lt  o f  e u t ro p h ic a t io n .  In  a d d i t io n  
to a  sharp d e c l in e  in the a b u n d an ce  o f  a  n u m b e r  o f  spec ies  (Penilia avirostris, Evadne  
nordmani, E. spinofera  and  C entropages ponticus) there has been  a  sharp increase  in 
Z o o p la n k to n  sp e c im en s  su c h  as N. scintillans, A . clausi and  PI. polyphemoides.

In  su m m e r  1986, a t  a  d is tance  o f  2 5 - 3 0  m i l e s  f rom  the m o u th  o f  the D a n u b e ,  
e x t r e m e ly  h ig h  c o n ce n tra t io n s  o f  N. scintillans, r a n g in g  f ro m  10 to  559 m g .m " 3, were  
reg is te red  o v e r  a n  area  o f  100 k m 2 (Z a i t s e v  e t  al.  1988).

E u t r o p h i c a t i o n  and  the d e c l in e  in s tan d in g  s tocks  o f  p la n k to n  fe ed in g  f i sh  p ro d u c ed  
a su d d en  increase  in the n u m b ers  o f  the j e l l y f i s h  A urelia  aurita  t h ro u g h o u t  the B l a c k  Sea 
ba s in ,  e s p e c i a l l y  in the n o r th w e s te rn  B l a c k  Sea. A . aurita  p o p u la t io n s  p e a k e d  a t  the 
b e g in n in g  o f  the 1980s w h e n  the average  b io m a ss  reached  47  g .m "3 and s ta n d in g  s tocks  in 
the n o r th w e s te rn  B l a c k  Sea reach ed  8 2 .106  tons w e t  w e ig h t .  In  1990 the averag e  b iom ass  
o f j e l l y f i s h  dec l ined  eight fo ld  (Zaitsev, Po l ischuk ,  1984).

Fig. 11 Spatial distribution (number, 10a ind.m"J) o f  the polychaeta larvae in northwestern part o f  
the Black Sea (0 -10m. layer).
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In 1987 in the o pen  waters  opp o s i te  the C r i m e a n  p e n in s u la  s ing le  sp ec im en s  o f  a 
species o f c o m b - j e l l y  n e w  to the B l a c k  Sea, the in tro d u c ed  M nem iopsis sp. (Z a i t sev  et a l . ,  
1988), were d isc o v e re d .  B y  1990 it had b eco m e  a m ass spec ies  ( V i n o g r a d o v  et a l . ,  1990) 
and currently has a s ig n i f ic a n t  im p ac t  on the state o f  the p e la g ic  eco sy s tem  o f  the B la c k  
Sea and A z o v  S e a .C h a rac te r i s t ic s  o f th e  c o n te m p o ra ry  state o f th e  m a in  p e lag ic  predators.

Pleurobrachia rhodopis

The com b-je l ly  Pleurobrachia rhodopis fo rm s part o f t h e  b a th y p la n k to n  c o m p le x  and ,  for  
most o f th e  year,  stays in the lo w e r  layers o f th e  o x y g e n  zone .  H o w e v e r ,  it  rep ro d u ces  in 
tile upper layer, w h i c h  is r ich  in forage Z o o p la n k to n ,  and to w h i c h  sp ec im en s  so m e tim es  
migrate. This  is a constant  process  and is a c c o m p a n ie d  by severe g r a z in g  o f c o p e p o d s .  In  
tile northwestern s h a l lo w  w aters ,  as in a ll  o f  the coas ta l  zo n e ,  P leurobrachia rhodopis is 
encountered o n ly  d u r in g  s trong stable  w in d s  w h e n  the w a te r  m asses o f  the c o ld  
intermediate layer  reach the coast.

The m a x i m u m  co n cen tra t io n s  o f  Pleurobrachia rhodopis are found  in the m a in  
productive zone  (T ab le  10). H o w e v e r ,  in this  zone  a c c u m u la t io n s  o f  forage  Z o o p la n k to n  
and predators are d iv id e d  v e r t i c a l ly ,  m i x i n g  o n ly  at n igh t  d u r in g  the m ig r a t io n  o f  the 
comb-jelly to the surface.

M nem iopsis sp.

The highest c o n ce n tra t io n s  o f  the c o m b - j e l l y  M nem iopsis sp. are fo u n d  in the sh a l lo w  
coastal zone.  P o p u la t io n s  reach  th e i r  h ighest  leve ls  in the no r th w es te rn  B l a c k  Sea ( F ig .  12). 
Unlike  Pleurobrachia rhodopis, in 1992-93 p o p u la t io n s  o f  M nem iopsis sp. fell  in the 
spring-sum m er p e r io d  and p eak ed  in au tu m n -ea r ly  w in ter .  In  zones  in h ab i ted  by bo th  
species, M n e m io p s i s  sp. p o p u la t io n s  w ere  a lw a y s  v e r t i c a l ly  separated f ro m  those o f  
P leurobrachia ,  as a result  o f th e  tw o  g r a z in g  on  d ifferen t  c o m p le x e s  o f  Z o o p la n k to n .

Sagitta  setosa

The b iom ass ofiS. setosa  is 1-2 o rders  lo w e r  than  that  o f th e  c o m b - j e l l y .  Its d i s t r ib u t io n  is 
similar to that  o f P .  rhodopis w i th  co n cen tra t io n s  re a c h in g  th e i r  h ighest  leve ls  in the m ain  
productive zone .  H o w e v e r ,  u n l ik e  P leurobrachia rhodopis, Chaetognatha  m ak e  regu la r  
migrations f rom  the lo w e r  layers  o f th e  o x y c l i n e  to the surface in the e v e n in g ,  re tu rn in g  to 
tile low er  leve ls  d u r in g  the day. T h ey  a lso  have  d ifferen t  seasonal c y c les .  Pleurobrachia  
rhodopis reaches its h ighes t  b io m a ss  f rom  M a y  to Sep tem ber ,  w h i l e  Chaetognatha  
biomasses peak in the w in t e r  and ear ly  spring .

The  in t ro d u c t io n  o í  M nem iopsis sp. p ro d u c ed  a d i v i s io n  o f t h e  p e la g ic  c o m m u n i ty  
into tw o  subsystem s separated sp a t ia l ly ,  in depth  and in th e i r  p e r iods  o f  m a x i m u m  
development:  n a m e ly  the coas ta l  su b sy s tem  o í  M nem iopsis sp. w h i c h  is fu n c t io n a l ly  t ied  to
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e p ip la n k to n  forage  o rg an ism s ;  and the m ain  B l a c k  Sea curren t  z o n e  o f  Pleurobrachia  
rhodopis, the m a in  c o n su m e r  o f  b a th y p la n k to n .  C h ae to g n a th s  fo rm  a  l in k  b e tw een  the two 
subsystem s and,  w h e re  there is c o ex is ten ce ,  fa c i l i t a t in g  the transfer  o f  secondary  
p ro d u c t io n  from  surface layers  to deeper  w a te r  and v ice  versa.

£9° 50° 31“ 32° 33° 3«t° 35’ 36° Í  29° 30° 31° 32° 33° 39° 35° 36° E

M n e m io p s is  sp, 
Cê m-2)

Pleurobrachia 
rhodopis 
(g. m )

Mori ths

S a g i t t a  

s e t o s a  

(mg m*2)

S a g i t t a  

s e t o s a  

(i «d m*2)

Mon I  fi sMonths.
i 1-------1-------1------- r------- 1------- 1 F i------- 1-------1-------1------- 1-------1 r r

Fi g. 12 Average  spatial and temporal distribution o f  Pleurobrachia, M nem iopsis  and Sagitta  in 
Ukra in ian  B lack  Sea area in 1992-1993.

D - divergence zone, P - zone o f  high productivity, S - shelf  zone.



Phytobenthos

I. M i c r o p h y t o b e n t h o s

A t  present there is c o n s id e ra b le  data  on the m ic ro  a lg a l  p o p u la t io n  o f  hard  ( a r t i f ic ia l  and 
natural) and soft substrates o f t h e  B l a c k  Sea and the adjacent l im ans  (P o g re b n y a k  1965, 
Kuvaeva 1963, K u c h e r o v a  1957, 1970, 1975, P r o s h k in a - L a v r e n k o  1955, 1963, B o d e an u  
1979, G u s ly a k o v  1978, 1981, 1991, G e r a s im y u k  1992, G u s l y a k o v  e t  al.  1992). H o w e v e r ,  

systematic inv es t ig a t io n s  o f t h e  m ic ro p h y to b e n th o s  are s t i l l  r e la t iv e ly  rare and have been 
limited to  certain areas o f th e  B l a c k  Sea shelf. T h ere  has been n o  th eo re t ica l  j u s t i f i c a t i o n  o f  
the p roduction  processes a t  the leve l  o f  b en th ic  m ic r o s c o p ic  algae; n o r  have o b jec t iv e  
methods been fo rm u la ted  for  d e te rm in in g  the processes.

N ever the le ss ,  p r e l im in a r y  data  sh o w  that the p ro d u c t io n  o f  m ic ro a lg a e  in the sea 
may s ig n i f ican tly  e x ce ed  the p ro d u c t io n  o f  m a c ro p h y to b e n th o s .  T h e  so lu t io n  o f  this 
problem w o u l d  co n tr ib u te  to an in tegrated  assessm ent o f  the s tru c tu ra l- fu n c t io n a l  
organization o f th e  coas ta l  B l a c k  Sea ecosystem  and  w a y s  o f  re g u la t in g  it.

A  tota l o f  136 species  o f  m ic ro a lg a e  have been reco rd ed  in U k r a i n i a n  B l a c k  Sea 
coastal waters. Pen n a ta  fo rm  the basis  o f th e  b en th ic  B l a c k  Sea m ic r o f lo ra ,  p a r t i c u la r ly  tw o  
orders - w i th  and w i th o u t  a  raphe ( A n n e x  I, T ab le  4).

The  d is t r ib u t io n  o f  d ia tom  algae on soft substrates in the northw estern  B l a c k  Sea 
resembles a  m o sa ic  ( F ig .  13). T h e  h ighest  leve ls  w e re  reco rd ed  d u r in g  an au tum n 
expedition in 1992 in O d e s s a  and T e n d r o v s k y  bays  (1 9 ,110  . 106 ce l ls  . m "2 and 1,415.7 . 
106 cells . m "2, c o r r e s p o n d in g ly ) .  T h e  lo w e s t  leve ls  w ere  reco rded  near  the D a n u b e  estuary 

(11.5-52.2 . 106 c e l l s ,  m"2), opposi te  the D n e s t r o v s k y  l im an  (8 .6 -37 .6  . 106 c e l l s ,  m"2), on 
the cross sec tion  o f Y u z h n i y  port  and D n e p r o - B u g s k y  l im an  (6 3 .7 -9 5 .7  . 106 ce l l s  . m"2) 
and in the southern  part  o f  T e n d r o v s k y  B a y  (6 5 .5 -9 5 .7  . 106 ce l l s  . m "2). T h e re  w ere  also 
loca l ized  areas w i th  v e ry  lo w  lev e ls  near  the D a n u b e  estuary.  T h ere  w as  even greater 
diversity  in the b io m a ss  f igures .  T he  largest area  w i th  the greatest b io m a ss  is near 
T endrovsky  B a y  (2 .8-5 .5  g . m "2), in the no rthern  part  o f th e  D n e p r o - B u g s k y  l im a n  (4.28 g 
. m"2) and near  the O d e s s a  coast  (2 g . m"2).
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L o w  biomass va lues have been reco rded  near the D an u b e  estuary (0 .0 3 -0 .2 9  g . m"2) 
between the D n e s t ro v sk y  and S u k h o i  l im an s  (0 .11 -0 .52  g . m"2), near Y u z h n i y  port  (0 .33 -  
0.79 g . m"2) in the western  part o f T e n d r o v s k y  B ay  (0 .33-0 .4  g . m"2) and seaw ard  opposi te  
the Odessa coast (0 .72-0 .57  g . m"2).

In the Danube,  and in some areas o f th e  Dnestr ,  the m ic r o p h y to b e n th o s  b io m ass  is 
composed o f  pe lag ic  species.  H ig h  m o r ta l i ty  leve ls  have m eant  that in these areas both the 
species b iod ive rs i ty  and b io m a ss  o f  ben th ic  fo rm s rem a in  low .

A s  o f  1994, 98 taxa  o f  phy to b en th o s  algae had been reco rded  in the U k r a i n i a n  part 
o f  tile Danube, tw o  th irds o f  them  d ia tom s,  in c lu d in g :  D iatoma vulgare, M elosira varians, 
Cymbella ventricosa, C. tumida, C. parva, Gomphonema p a tu lu m  and N itzschia  
intermedia. The  f i lam en to u s  green algae w i th  large b io m asses  in the bays  o f  the delta  
include Cladophora glomerata  and Oedogonium sp. B lu e -g re en  algae on the bo ttom  
include large b iom asses  o f  Phormidium  ambiguum, Lyngbya major  and Oscillatoria 
geminata. The b io m ass  o f th e  p h y to b en th o s  var ies  from 0.025 to 0.154 g .m "3.

The phy toben thos  o f  the near D an u b e  l im an s  co m p r ise s  80 species.  D ia to m s  
predominate, be ing  su p p lem en ted  in the su m m er  by b lue-g reen  and c h lo r o p h y ta  d e p o s i t in g  
from plankton. The  m a x i m u m  in d ice s  are 857 ,000  ce l ls .  10 c m " 2 and 0.50 m g. 10 c m " 2.

The phy toben thos  o f th e  lo w e r  D n es tr  and D n e s t ro v sk y  l im ans  is m ade  up o f  b lue- 
green, d inophyta ,  c ry p to p h y ta ,  e u g le n o p h y ta ,  c h ry so p h y ta ,  x a n th o p h y ta  d ia to m s  and green 
algae. There are 219 tax a  and 207  species. D ia to m s  and green algae d o m in a te  the ben th ic  
algocoenoses, in c lu d in g :  M elosira italica, M elosira varians, Stephanodiscus astraea, S.
hantzschii, N avicula cryptocephala, N. viridula, N. cuspidata, N. hungarica, N. gastrum, 
N. tuscula, N. anglica, P innularia braunii, P. major, Cembella cuspidata, C. gracilis, C. 
lanceolata, C. lata, C. tumida, C. turgida, Scenodesmus acuminatum, S. quadricauda, S. 
apiculatum  and S. opolinensis. ( A n n e x  I, T ab le  I). In 1986 the average  b io m a ss  w as  0.2 
g.m'", r is ing  to 0.9 g . m '3 in 1987.

In terms o f  densi ty  and b io m ass ,  d ia tom  n u m b ers  on the sandy beaches o f  the 
T i l igu lsky  l im an  peak at 0.9 106 c e l l s .g "  o f  sand or 0.9 m g .g "1 o f  sand. In the su m m er  the 
figures for both  ab undance  and b io m ass  beg in  to d ec l in e  and fall  s t i l l  further in au tum n and 
winter. In M a y  on D z h a r y l a g a c h  is lan d  the " b lo o m in g "  o f the  sand can u su a l ly  be  o bse rved  
on wide areas o f  sandy beaches in the h y g ro  and e p ip s a m m o n  zones .  S tudies o f  the 
microphytes o f t h e  l im es to n e  near Sevastopo l  sh o w ed  that the b io m a ss  peaked  at 1,885.6 
g.m'2 in the spring .

II. M a c r o p h y t o b e n t h o s

A n th rop ogen ic  D y n a m ic s  o f  B la c k  Sea P h ytocoen oses

The B la c k  Sea f lo ra  o f  h ig h e r  algae ( C h lo r o p h y ta ,  P h a e to p h y ta  and R h o d o p h y ta )  is o f  
A tlantic  o r ig in  rep re sen t ing  an im p o v e r i sh e d  f lo ra  o f th e  M e d i te r r a n e a n  Sea. F lu c tu a t in g  
temperatures and sa l in i ty  o v e r  a p e r io d  o f  several centuries  have p ro d u c ed  a s lo w
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t r an s fo rm a tio n  o f th e  f lo ra  and vegeta t ion  o f t h e  B l a c k  Sea. In the 19th and 20 th  centuries 
the B la c k  Sea f lo ra  lost some o f  its t ro p ic a l  and sub tro p ica l  species.  B u t  arctic  boreal 
species,  w h ic h  had d isap p ea red  from the M e d i te r ran e a n ,  re m a in ed  in the B l a c k  Sea in deep 
w a te r  or  in the coasta l  zone  as seasonal w in te r  forms.

In ad d i t io n  to these s lo w  na tu ra l ly  o c c u r r in g  changes there have also been a series 
o f  rap id  tran s fo rm a tio n s ,  p a r t i c u la r ly  in th is  cen tury ,  caused  by  a n th ro p o g e n ic  factors,  
m an y  o f  w h ic h  can be o b se rv ed  d u r in g  a s ingle  genera tion  o f  o bse rva t ions .  T he  first 
in fo rm a t io n  to appear in the l iterature on an th ro p o g e n ic  changes in B l a c k  Sea bottom 
vegeta t ion  w as p u b l i s h e d  in 1930 ( N .  M o r o z o v a - V o d y a n i t s k a y a ,  1930). O th e r  a lgo log is ts  
subsequen t ly  studied  the subject in some depth (P o g re b n y a k ,  1965; K a l u g in a - G u t n ik ,  
1975; E r e m e n k o ,  1977; K a m in e r ,  1987 e ta l . ) .

The  most  s ig n i f ic a n t  an th ro p o g e n ic  changes in the bo t tom  fauna w ere  no ted  in the 
1960s in coas ta l  waters. T he  m arg in a l  p hy tocoenoses ,  w h ic h  serve as in d ice s  o f th e  state o f  

the ecosystem  as a w h o le ,  w ere  the first to g ive  an in d ic a t io n  o f th e  c r i t i c a l  si tuat ion .
In the Sevastopo l  and N o v o r o s s i i s k  bays  the o r ig in a l  b io co e n o se s  have been 

squeezed  out by  m eso and p o ly sa p ro b ic  b io co en o ses .  T he  b io m a ss  and s tand ing  c rop  o f  
Cystoseira have d e c l in ed ,  w h i le  the b io m asses  o f  Enteromorpha, Viva and Cladophoru 
have increased .  In the 1970s-1980s the p o l lu t io n  o f  coasta l  waters  began to have an impact 
on the f lo ra  o f  o ffshore  waters  near  K a rad a g .

O v e r  the last 30 years the e u tro p h ica t io n  o f  coas ta l  waters  has s ig n i f ic a n t ly  altered 
the structure o f  m ar ine  vegeta t ion .  A c c o r d i n g  to  A . K a l u g i n a - G u t n i k  (1985) ,  the standing 
crop  o f  Cystoseira a lo n g  the C r im e a n  and C a u c a s ia n  shores d ro p p ed  by an average  o f  
60 % . T he  Viva b io m a ss  increased  th ree fo ld  in p o l lu te d  bays  and the area c o v e re d  by the 
Viva phytocoenoses g re w  m ore  than tenfo ld .  W h i l e  the f requency  and d ispe rsa l  range o f  a 
n u m b e r  o f  o l ig o s a p r o b ic  species decreased.

C h a n g es  in the vegeta t ion  in the sub l i t to ra l  zone  at depths o f  4 0 -6 0  m were 
ob se rv ed  m u ch  later, in the m id  1960s. Z e rn o v 's  P h y l l o p h o r a  F i e ld  ( Z P F )  w h ic h  once 
c o v e re d  an area  o f  1,100 k m A and w h ic h  in 1964 had a s tand ing  crop  o f  4 ,1 0 0 ,0 0 0  t 
( K a l u g in a ,  F a c h k o ,  1968) has n o w  a lm os t  d isappeared .  K. K a m in e r  c a lcu la te d  that in 1984 
o n ly  4 2 0 ,0 0 0  t o f  the p h y l lo p h o r a  rem a ined .  T h e  process  o f  d eg rada tion  is con tinu ing .  
A c c o r d i n g  to  data  c o m p i l e d  by  A . K a l u g in a - G u t n ik ,  o f th e  36 species o f  algae in Z P F  only 
n ine  rem ain  (1989) .  P o p u la t io n s  o f  o l ig o sap ro b e s  (species  o f  Lithothamnion, Sphacelaria  
saxatilis etc) have  d isap p ea red  co m p le te ly .

H o w e v e r ,  Phyllophora brodiaei and Polysiphonia elongata, w h ic h  w ere  p rev ious ly  
restr ic ted  to a l im i te d  range, have b eco m e  w id e sp rea d ,  o c c u p y i n g  the e c o lo g ic a l  niche 
vaca ted  by mass m o r ta l i t ie s  in p o p u la t io n s  o f  P. nervosa. W h e re  P. brodiaei has 
d isap p ea red  it has not been rep laced  by o ther species  and the areas, such as the western 
part o f Z P F ,  rem ain  bare and l ifeless.  A s  a rule, the o r ig in a l  p e ren n ia l  p h y to co e n o se s  have 
been re p la ce d  by p o p u la t io n s  w i th  short  l ifespans.  T he  p h y l lo p h o r a  f ie ld  b e y o n d  the 
B a k a l s k y  B a r  o f  K a r k i n i t s k y  B a y  d isp lay s  s im i la r  charac te ris t ics .  T he  m ain  reason for the 
d egrada tion  is the eu tro p h ica t io n  o f t h e  w a te r  masses,  a process w h ic h  has acce le ra ted  in 
recent years  (Z a i t sev ,  1983).
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These a n th ro p o g e n ic  changes  are m ost  d ra m a t ic  in the n o r th w e s te rn  B l a c k  Sea. 
Long before the first  s igns o f t h e  d eg rad a t io n  o f t h e  p h y l lo p h o r a  becam e  e v id en t ,  it was 
possible to s tudy  the s truc tura l  changes  in the m a r g in a l  p h y to co e n o se s  under  
anthropogenic pressure  f rom  d is tu rbances  in the sed im en t  (a n t i - l a n d s l id e  c o n s t ru c t io n )  and 
eutrophicat ion  ( E r e m e n k o ,  1974 etc).

A n t h r o p o g e n ic  a c t iv i t ie s  have  had a m a rk e d  im p ac t  on  the structure  and d y n a m ic s  
o f  the p h y to b en th o s  o f  the D n e s t r - D n e p r  in te r f luve .  The  species  c o m p o s i t i o n  o f  the 
s implif ied  p h y to c o e n o s i s  in the in te r f lu v e  is fou r  t im es  p o o re r  than  in the B l a c k  Sea 
(Annex I,  T ab le  5). E v e n  th o u g h  the w a te r  is o f  m ar in e  o r i g in  a b r a c k i s h - m a r in e  g ro u p  o f  
macrophytes p re d o m in a te ,  w h i l e  boreal  and a rc t ic -b o re a l  g roups  rank  first in term s o f  
biomass and the n u m b e r  o f  species.  The  percen tage  o f  p o ly sa p ro b io n t s  in the p h y to b en th o s  
is h a lf th e  f igu re  fo r  the B l a c k  Sea as a w h o le .  O v e r  a p e r io d  o f 2 5 - 3 0  years  14 species  o f  
macrophytes have d isa p p ea red  f ro m  the in te r f lu v e ,  i n c lu d in g  red and b ro w n  a lgae such  as: 
Cystoseira barbata, f .  hoppi, Stilophora rhizoides, D ilophus fasciola, Chondrea  
dasyphylla, C. tenuissima, M elobesia fa rin o sa  and Leathesia difformis; w h i l e  ano the r  16 
species have b e co m e  rare.

The  d isa p p ea ran c e  o f  Cystoseira  has ch an g e d  the coas ta l  v eg e ta t io n  and its 
phy tocoenosis  has been g r a d u a l ly  re p la ce d  by that o f  Ceramium. In  con tras t  to the C r im e a n  
and C a u c a s ia n  shores,  the d o m in a n t  p h y to co e n o se s  are those o f  Ceramium elegans, C  
rubrum, Enterom orpha intestinalis, E. prolifera, Cladophora vagavunda  and Polysiphonia  
denudata.

B u t  the i m p o v e r i s h m e n t  o f  b io d iv e r s i t y  has recen t ly  s tab i l ised .  The  list o f  species 
w hich  have d isa p p ea red  or b e co m e  rare is not r i s in g .  Indeed ,  d u r in g  the 1990s species 
w hich  had once  been c o n s id e re d  rare b ecam e  m ore  c o m m o n ,  i n c l u d i n g  species  o f  red and 
brown algae such  as: Polysiphonia sanquinea, P ylaiella  littoralis and Punctuaria latifolia. 
This change  has been a ttr ibu ted  to lo n g  m u l t i y e a r  v a r ia t io n s  in the f lo r is t ic  c o m p o s i t i o n  
and to a p ro cess  o f  s e l f  r e g u la t io n  in the e co sy s tem .

O n e  o f  the m o s t  s ig n i f ic a n t  features o f  a n th ro p o g e n ic  reg re ss io n  to d ay  is the 
substi tution o f  o l ig o s a p r o b io n t  and P - m e s o s a p r o b io n t  species  by  a -m e s o s a p r o b io n t  and 
p o lysap rob ion t  spec ies  w i th  a shorte r  life c y c le  and a h ig h  g ro w th  rate.

A n  a n a ly s i s  o f t h e  chan g es  in m a rg in a l  p h y to co e n o se s  in the in te r f lu v e  has sh o w n  
that, in a d d i t i o n  to a d e c l in e  in the tota l  n u m b er  o f  spec ies ,  o v e r  a p e r io d  o f  20  years  the 
proportion  o f  o l ig o s a p r o b io n t s  has fa l len  to  11% , w h i l e  the p ro p o r t io n  o f  p o ly sa p ro b io n t s  
has increased  f ro m  20 to 3 5 %  ( A n n e x  I,  T ab le  6). These  chan g es  dem ons tra te  the 
increasing e u t r o p h ic a t io n  o f t h e  n o r th w e s te rn  B l a c k  Sea. I t  is s ig n i f ic a n t  that there are no 
o l ig o sap ro b io n ts  a m o n g  the d o m in a n t s  and su b d o m in an ts  o f  the p h y to co en o ses .  
M eso sap ro b io n ts  and p o ly s a p r o b io n t s  each  a cco u n t  fo r  5 0 %  o f th e  d o m in a n t  species.

S in c e  the 1960s there has been an  increase  in the d i s t r ib u t io n  and b io m ass  o f  such 
p o ly sap ro b io n ts  as Urospora penicilliform is and Enterom orpha prolifera. R e g re s s iv e  
an thropogen ic  su c c e s s io n  o c c u r s  in coas ta l  areas and in the l im a n s ,  p a r t i c u la r ly  
G rigorievsky and Sukhoi.

A full list o f  the macrophytobenthos species found in the U k ra in ian  B lack  Sea is 
given in A n n e x  I, Table  7.
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III. H ig h e r  A q u a t ic  P la n ts

M o d e r n  studies o f  h y d ro b io n ts  have been c o n d u c ted  a c c o r d in g  to  o r g a n i s m ic ,  p o p u la t ion  
and p h y to s t ro m a t ic  ( c h o ro lo g i c a l )  factors. In  a d d i t io n ,  the structures o f  g ro w th  have  been 
m easured  u s in g  rem ote  co n tro l  m ethods  and estimates m ade  o f  the areas and standing 
stocks.

A  total o f  159 species  o f  h y d ro m a c ro p h y te s  and h y g ro m a c r o p h y te s  have  been
reco rd ed  in the f l o r i s t i c a l l y - r i c h  D a n u b e  estuary. The  f lo ra  o f t h e  area  is d iverse .  The 
estuary  is the o n ly  part  o f th e  fo rm er  S o v ie t  U n i o n  w h e re  the no r thern  B a lk a n  ash Fraxinus 

pallisae  can  be found .  R e c e n t ly ,  reed and w a te r  ches tnu t  spec ies  have been r e co rd e d  by 
U k r a i n i a n  botanists .  S in ce  1976 large quanti t ies  o f  free f lo a t in g  aquatic  p lan ts  f ro m  the 
A s o la c e a e  f a m i ly  have been d isc o v e re d .

H i g h e r  aquatic  plants  are represen ted  by n u m ero u s  g roups  c o m p o s e d  o f
b io c o e n o se s  o f  d i f feren t  types ,  w h i c h  m akes  th e i r  structure  eas ie r  to e x p la in  at a 
c h o r o lo g i c a l  l e v e l ,  w h e n  c o m b in a t io n s  of, rather than  i n d i v i d u a l ,  p h y to co e n o se s  are 
s tudied . E ig h t  g roups  o f  m e s o c o m b in a t io n s  have been iden t i f ied .

The  first g ro u p  o f  m e s o c o m b in a t io n s  o ccu p ie s  the conuses  o f  o u t f lo w s  and alluvial  
deposits  o f  de lta  areas. These  habitats  have a sh a l lo w  dep th  (0.5-1 m) and a g o o d  water 
e x ch an g e .  M i n e r a l i z a t i o n  o f  the w a te r  does not e x ceed  0.2-0.3 ppt. A s s o c i a t i o n s  o f  
S p a r g a n iu m  e rec tu m  and cer ta in  species o f  cat 's ta i ls  (Typhia angustifolia, T. grossheim ii 
P obed  and T. laxmanii) are l in k e d  w i th  a layer  o f  w a te r  chestnuts  (Trapa natans).
A s s o c ia t i o n s  o í  Scirpus lacustris on  s i l ted  sand w i th  she l ls  are c h a rac te r i s t ic  o f  parts  ofthe
D n e s t r o v s k y  and D n e p r o v s k y  l im ans.

T he  second  g ro u p  o f  m e s o c o m b in a t io n s  is c o m p o s e d  o f  the v e g e ta t io n  o f  newly 
fo rm ed  bays w i th  a m odera te  w a te r  e x ch an g e .  In  f reshw ate r  bays w i th  moderate 
s e d im e n ta t io n ,  m in e r a l i z a t io n  o f th e  w a te r  does not e x ceed  1 ppt, and a sso c ia t io n s  ofwater  
chestnuts  T. na tans  p r ed o m in a te .  Nym phoides peltata, the w a te r  lily N ymphaciae alba  and 
Ceratophyllum demersum  are en co u n te red  o n ly  in P o ta p o v s k y  and T s i g a n k a  on the 
D a n u b e .  A  h o lo p h y te  m e s o c o m b in a t io n  can  be found  in b r a c k i sh  w a te r  areas (4-5 ppt 
sa l in i ty )  w i th  the w a te r  m i l f o i l  M yriophyllum  spicatum, the p o n d w e e d  Potam ogeton  

pectinatus  and Schoenoplektus triqueter. S u c h  areas are d e v o id  o f  v e g e ta t io n  w i t h  floating 
leaves, w h ic h  is typ ica l  o f  m esocom bina t ions  on the grey silts specific  to the K i l i y a  delta 
o f th e  D a n u b e .

The  th i rd  g ro u p  o f  m e s o c o m b in a t io n s  is l in k e d  to v eg e ta t io n  in long  e x is t in g  bays 
w i th  a p o o r  w a te r  ex ch a n g e  and in ten s iv e  a u to c h th o n ic  s i l ta t io n  (e.g. A n a n k i n ,  D e lukov  
C h e p i r k i n ,  R y b a c h i y ) .  The  i so la t io n  o f th e  veg e ta t io n  m eans  that it is less subject to other 
in f lu en ces  and i t s e l f  serves as an  am b ien t  factor. P la n t  c o v e r  is represen ted  by a 
c o m b i n a t i o n  o f t h e  w a te r  lily, n a r ro w  leafed and dark  g reen  cat 's  ta i ls  and ,  ra re ly ,  the water 
chestnut.  T h is  type  o f  m e s o c o m b i n a t io n  is c h arac te r i s t ic  o f t h e  f lo o d  p la in s  o f  a ll  three 
estuarine  areas.
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The fourth  g ro u p  o f  m e s o c o m b in a t io n s  is c h arac te r is t ic  o f  iso la ted  bays  w i th  a 
hyperaccumulation  o f  a u to c h to n ic  o rg a n ic  matter. Stratiotes aloides and the da rk  green
hornwort Ceratophyllum  d o m in a te  in th is  type  o fh a b i ta t s .  A s a ru le ,  there are few er  w a ter
lily coenoses in large w a te r  bodies .

The fifth g ro u p  in c lu d e s  v ege ta t ion  o f  the m os t  e leva ted  parts o f  the rem a in s  o f  
autochtonic plant m ate r ia l .  T he  densest are the sw am p  c o m m u n i t i e s  o f  reeds, reeds w i th  
water plants and n a r ro w  leafed cat 's ta i l .  T hese  are not o n ly  c h arac te r i s t ic  o f  the reed 
islands o f  all three estuar ine  areas, but a lso  o f t h e  f reshw ate r  upper  parts o f t h e  T i l i g u l s k y  
and B erezansky  l im ans.

The six th  g ro u p  o f  m e s o c o m b in a t io n s  is l in k e d  to the veg e ta t io n  o f  f reshened 
shallow waters w i th  s ig n i f ic a n t  w a v e  ac t io n .  These  in c lu d e  c o m m u n i t i e s  o f  Najas, 
Potam ogeton nodosus in the m ar in e  part o f th e  L e b y a z h y e  sh a l lo w s ,  and Z h e l e z n y  B ay .

The seventh  g ro u p  in c lu d es  b r a c k i s h  w a te r  parts o f  the coast,  o v e r g r o w n  by eel- 
grass Zostera marina, Zannichellia, Potam ogeton pectinatus  and Ruppia spiralis. Su ch
m esocom binations are c h a rac te r i s t ic  o f  the greater  part o f  T i l i g u l s k y  and B e r e z a n s k y
limans.

This e igh th  g ro u p  o f  m e s o c o m b in a t io n s  o c cu p ie s  n e w ly  fo rm ed  bays w i th  a l l u v i a l  
deposits and m odera te  w a te r  ex ch a n g e ,  such  as can  be fo u n d  in the front m a rg in  o f  the 
Dnepr delta, w h e re  the d o m in a n t  c o m m u n i t i e s  are N ym phoides pelta ta  ( 4 1 .2 % ) ,  the w a ter  
lily (24.2%) and Ceratophyllum dem ersum  (13% ).

The total area  o f th e  p lan t  c o v e r  o f th e  D a n u b e  delta ,  not i n c lu d in g  the reed groups ,  
is 155 ha. The  d ry  p lan t  mass tota ls 1,163 tons. W a te r  p lan ts  are c o m p a r a t iv e ly  sparse in 
tile Dnestr  l im a n .  H o w e v e r ,  they  p ro d u ce  about 7 0 ,0 0 0  tons o f  o rg a n ic  matter.  In  the 
D n ep ro -B u g sk y  l im a n  o v e r h a n g in g  g ro w th s  a cco u n t  fo r  m ore  than  4 ,0 0 0  ha, w h i l e  the 
standing crop tota ls 2 4 ,8 0 0  tons o f  d ry  p lan t  mass.

IV . M e io b e n t h o s

A  special study o f th e  m e io b e n th o s  o f th e  U k r a i n i a n  s h e l f o f t h e  B l a c k  Sea w as  l a u n c h ed  at 
tile end o f t h e  1960s ( K i s e l e v a ,  1965). D i f f e re n t  g roups  in the m e io b e n th o s  have  been 
studied, but b io d iv e r s i t y  in v es t ig a t io n s  o n ly  c o n d u c te d  for som e o f th e m .

The first  m o n o g r a p h  on the b io d iv e r s i t y  and e c o lo g y  o f  c o n te m p o ra ry  fo ram in i fe r s  
was p u b l ish ed  by V. Y a n k o  in 1987. The  n u m ero u s  w o r k s  w h i c h  appeared  p r io r  to the 
1960s cannot be used for c o m p a ra t iv e  a n a ly s is  because  dyes w ere  not used  for the 
identif ication o f f o r a m i n i f e r  spec ies  l iv i n g  today .  B u t  r e la t iv e ly  c o m p le te  lists are a v a i lab le  
for foraminifers in the northwestern B la c k  Sea and the A z o v  Sea today ( V o ro b y o v a ,  
Y an k o ,  1986, 1990). B i o d i v e r s i t y  is re la ted  to factors such  as s a l in i ty ,  the type  o f  
sediments and the a m o u n t  o f  o rg a n ic  matter.  T here  are 36 d ifferen t  species  on  the 
northwestern shelf,  and 18 in  the A z o v  Sea. T he  m a x i m u m  dens i ty  o f  fo ram in i fe r s  m ay  
reach 4 ,0 0 0 ,0 0 0  - 5 ,0 0 0 ,0 0 0  in d .m " 2. A m m onia tepida  is a m ass species.
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T he  first  studies o f t h e  B la c k  Sea nem atode  fauna w ere  c o n d u c ted  by 1. P h i l ip y e v  
( 1 9 1 8 -1 9 2 1 ,  1921) in the area a round  Sevastopo l  and the southern C r im e a n  coast. These 
studies w ere  supp lem en ted  by  research by T. P la tonova 's  (1968) .  T he  species co m p o s i t io n  
o f t h e  nem atodes  l i v in g  on the w estern  C r im e a n  coast was f i r s t  d e sc r ib ed  by M. K i s e l e v a  
(1965) .  Furthe r  deta i led  in ves t iga t ions  o f  the no rthw estern  ( K a r k in i t s k y  Bay),  
southwestern  (C ape  N u k u l i ,  D o n u z l a v  - C ap e  T a rk h a n k u t) ,  southern ( Y a l t i n s k y  B a y  near 
A lu s h t a )  and eastern (C ape  M e g a n o m ,  K a ra d a g  R ese rve)  C r im e a n  coasts and Sivash 
lagoon  w ere  c o n d u c ted  by N. Sergeeva  (1972 ,  1973, 1974, 1976, 1979, 1981, 1984). The 
first studies o f t h e  no rthw est  w e re  c o n d u c ted  by A. P a ra m o n o v  (1926) .  In the 1980s there 
w ere  c o m p re h en s iv e  studies o f t h e  species c o m p o s i t io n  o f t h e  D a n u b e -D n es te r  interfluve, 
the P r i d n e p r o v s k o - B u g s k y  area, O dessa ,  E g o r l i t s k y  and T e n d r o v s k y  bays  in the Sukhoi  
and G r ig o r iev sk y  limans and the A z o v  Sea (K u lak o v a ,  V o ro b y o v a ,  1987; K u la k o v a ,  1989; 
V o r o b y o v a ,  Z a i t se v ,  K u l a k o v a ,  1992, P h i l ip y e v ,  1922, V o r o b y o v a ,  K u l a k o v a ,  1990).

The  o n ly  nem atodes  in c lu d e d  in the faunis tic  list o f  f r e e - l iv in g  nem atodes  are those 
w h ic h  have not been iden t i f ied  as a species. M a n y  in this g roup  requ ire  a d d i t io n a l  study 
and d e sc r ip t io n .  T he  nem atode  fauna  o f th e  B l a c k  Sea com p rise s  250 species.

M o s t  o f t h e  free l i v in g  nem atodes  are eu r ib ion ts ,  in h ab i t in g  d iverse  b io topes  across 
the entire B la c k  Sea shelf. A v e r a g e  densities are: 2 2 ,0 0 0 -4 9 ,0 0 0  sp e c im en s .m "2 in the sand 
b io tope ;  8 0 ,0 0 0 -2 0 ,0 0 0  sp e c im en s .m -2 in s i l ty  sand b io topes;  and 100,000-120,000 
sp e c im en s .m "2 in s i l ty  b io topes.  The  h ighest  nem atodes densi ties  (2 ,0 0 0 ,0 0 0 -3 ,0 0 0 ,0 0 0  
spec im en s .m "2) have been reco rded  in the C r im e a ,  in D o n u z la v ,  B a la k l a v a  B a y ,  and in the 
northw estern  part o f  O d essa  B ay .  T he  d o m in a n t  or  mass species are: Sabatieria abyssalis, 
S. pulchra, Terschellingia longicaudata, Sphaerolaimus dispar, Axonolaimus setosus and 
M eso theris tus setosus.

R epresen ta t ives  o f th e  G a s t ro t r ic h a  class are w id e sp rea d  in the a l l u v i a l  deposi ts  o f  
B l a c k  Sea beaches,  w here  they  m o st ly  inhab it  fine g ra ined  sands. G as t ro t r ic h s  are 
e ncountered  in the in tersti tia l  zone  th ro u g h o u t  most  o f  the year. T h e i r  n u m b ers  vary 
w id e ly ,  re ac h in g  a m a x im u m  o f 3 9 5 .1 0 0  sp e c im en s .c m "3 ( V o r o b y o v a ,  Z a i t se v ,  K u la k o v a ,  
1992).

T he  suborder  H a rp a c t ic o id a  is one o f  the most  n u m ero u s  and f a u n is t i c a l ly  diverse 
g roups  o f t h e  B l a c k  Sea m eioben thos .  Its m em b ers  inhab it  all  o f t h e  b o t tom  b io topes  and 
are often encountered  in p lan k to n  in sh a l lo w  waters. T he  faunis tic  c o m p o s i t io n  and 
p o p u la t io n  d y n a m ic s  o f  H a rp a c t ic o id s  have been m ost  c o m p le te ly  d esc r ib ed  for the 
C r im e a n  shores ( K o s y a k i n a ,  1936; G r ig a ,  1961-1964, 1969). The  id en t i f ic a t io n  o f th e  
faun is tic  c o m p o s i t io n  o f  H a rp a c t ic o id s  c o m m u n i t i e s  in g row ths  and sed im ents  began in 
1976. M o r e  than 100 species have been reco rded ,  o f  w h i c h  s ix  are n e w  to the B l a c k  Sea 

( K o l e s n i k o v a ,  1979, 1981, 1983, 1991). In 1990 V o r o b y o v a  and K u l a k o v a  p u b l ish ed  a list 
o f  H a r p a c t i c o id  species in the A z o v  Sea. T here  have also been m u lt iy e a r  studies o f  the 
species d iv e rs i ty  and po p u la t io n  d y n a m ic s  o f  H a rp ac t ic o id s  in the pseudo-  and supralit toral 
zones  o f  sandy beaches in O d e ssa  ( V o r o b y o v a ,  1984; V o r o b y o v a ,  Z a i t se v ,  K u la k o v a ,
1992). In 1974 M o n c h e n k o  p u b l ish ed  a survey  o f th e  H a rp a c t ic o id s  o f t h e  southern shore 

o f th e  D n e s t r o v o - B u g s k y  in te rf luve,  the D n e s t ro v sk y  l im an  and m ou th  o f th e  Danube.



Fig. 14 Taxonomie groups o f  meiobenthos in the shelf zone o fthe  Black Sea and the Sea o f  Azov.

1. Foraminefera. 2. Nematoda. 3. Harpacticoida. 4. Other groups. 5. Pseudomeiobenthos

U
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Fig. 15 Numbers (ind.m-3) o f  meiobenthos in spring a - summer b - and autumn c - seasons.
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The species  d iv e r s i ty  o f  o s tracods  on  the n o r th w es te rn  s h e l f  o f t h e  B l a c k  Sea was 
studied by S h o r n i k o v  (1 9 6 4 ,  1966, 1967). B u t  in the last 20  years  su rv ey s  o f  os t racods  
have been restr ic ted  to the b io tope  o f  sandy  beach  deposits  ( in  the p se u d o su p ra l i t to ra l )  
where seven species have  been  id en t i f ied  ( V o r o b y o v a ,  Z a i t s e v ,  K u l a k o v a ,  1992) The  m a in  
aggregations are c h a rac te r i s t ic  o f  coarse  g ra in ed  sands. T h e y  are en co u n te red  th ro u g h o u t  
tile year w i th  n u m b ers  p e a k in g  in M a y  to O c to b e r  at a ro u n d  3 6 ,0 0 0  in d .m "2.

The first data  on  the a k a ro fa u n a  o f  the U k r a i n i a n  shores w e re  p u b l i s h e d  by 
M akkaveeva  (1 9 6 1 ,  1965), w h o  in v es t ig a ted  m ar ine  t ic k s  o f t h e  C r i m e a n  coast and in 
adjacent m ac ro p h y te  g ro w th s  near S e v a s to p o l .  T en  species  o f H a l a c a r i d a  w ere  iden t i f ied .  
Studies o f t h e  ak a ro fa u n a  o f t h e  n o r th w es te rn  B l a c k  Sea and the O d e s s a  B a y  b egan  in the 
1970s. In  1979 V o r o b y o v a  and Y a r o s h e n k o  id en t i f ied  17 species  o f  m ar in e  t ic k s  w h i l e  in 
1988 V o r o b y o v a  and K u l a k o v a  id en t i f ied  12 so i l  t i c k s  in the in te rs t i t ia l  area  o f  sandy 
beaches. H a la c a r id s  m ak e  up f rom  0.2 to 1.2% o f th e  m e io b e n th o s ,  a l th o u g h  the f igure  can 
be even h igher  in the up p e r  su b l i t to ra l  (0-1 .5  m) in som e areas o f th e  n o r th w e s te rn  B l a c k  
Sea.

Studies o f  spec ies  d iv e rs i ty  and the q u a l i ta t iv e  ind ices  o f  m e io b e n th o s ,  w h i c h  in 
bottom b io co en o ses  are h ig h ly  sensi t ive  to changes  in the e n v i ro n m e n t ,  m ay  he lp  in 
evaluating the processes w h i c h  have  taken  p lace  in the past ten years and fo rec a s t in g  the 
consequences.

The first stage in the s tudy o f t h e  m e io b e n th o s  o f th e  n o r th w es te rn  B l a c k  Sea is the 
analysis o f  the d i s t r ib u t io n  o f  d i fferen t  m e io b e n th o s  rep resen tat ives  a c c o r d in g  to 
environmental factors ( tem pera ture ,  s a l in i ty ,  dep th ,  sed im en t  type).  T a b le  13 show s 
significant va r ia t io n s  in p o p u la t io n  densi t ie s  at v a r io u s  depths d u r in g  d ifferent  seasons. 
The m a x im u m  v a lu es  w ere  o b se rv ed  d u r in g  the su m m er  in s i l ty  sediments .

The species  c o m p o s i t i o n  o f  the m e io b e n th o s  va r ies  w i th  d ifferen t  leve ls  o f  
eutrophication ( F ig .  14). T he  spa t ia l  d i s t r ib u t io n  o f  the quan ti ta t ive  in d ice s  o f  the 
meiobenthos is h e te rogeneous  and m ay  va ry  f rom  10 to 5 ,0 0 0 ,0 0 0  sp e c im en s  m '2. The  
highest va lues  are o b se rv ed  d u r in g  the mass d e v e lo p m e n t  o f  fo ram in i fe r s ,  p a r t i c u la r ly  near 
"b loom ing"  zo n es  o f  p h y to p la n k to n  in the near surface sea layers  and the subsequent
sedimentation o f th e  algae at the b o t to m  ( F i g .  15).

N e m a to d e s  and fo ram in i fe r s  c u r re n t ly  d o m in a te  the n o r thw es te rn  B l a c k  Sea. In  the 
coastal area  i n f lu e n c e d  by the D n e p r  r u n o f f  and a ro u n d  O d e ssa  B a y  they a cc o u n t  for 87.5- 
100% o f t h e  to ta l .  T here  have been  s ig n i f ic a n t  changes  in recent  years .  O f t h e  pe rm an en t  
representatives, apart f rom  n em atodes ,  o n ly  h a rp ac t ic o id s  and fo ram in i fe r s  can  be found  in 
large n um bers  under  fav o u ra b le  c o n d i t io n s .  O s tr a c o d s ,  ha la ca r id s ,  tu rb e l la r ian s ,  
gastrotrichs, k in o r h y n c h s  are rare. H y p o x i a  and the resultant  m ass m o r ta l i t ie s  cause  not
only s ig n i f ic a n t  changes  in the percen tages o f  e u m e io b en th o s  sp ec im en s ,  but reduce  the
proport ion  o f th e  p se u d o m e io b en th o s  in the total n u m b er  and b io m ass  o f  o rg an ism s .  T h u s ,  
in the O d e s s a  area  the m o ie ty  o f th e  t e m p o ra ry  c o m p o n e n t  is less than  1.9% in the su m m er  
and 1% in the au tum n . The  m e io fa u n a  is o n ly  represen ted  by three g roups .  N e m a to d e s  
account for 6 5 . 7 -8 4 .2 %  o f t h e  to ta l ,  r i s in g  to 100%  in som e areas. The  h eavy  s i l t in g  and 
low o x y g e n  leve ls  m ean  that  m ost  m o l lu s c  larvae w h i c h  fa ll  to the b o t tom  per ish  
(V o r o b y o v a ,  1990).
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Thus,  the species c o m p o s i t io n  ( A n n e x  I, Tab le  8) and the qua li ta t ive  ind ices  o f the  
m eio b en th o s  are fo rm ed  un d e r  the in f luence  o f  natural en v iro n m en ta l  factors and undergo 
m ark e d  changes in f lu e n ce d  by e u troph ica t ion  and other an th ro p o g en ic  factors.

T a b l e  13. A v e r a g e  n u m b e r s  ( N ,  i n d .m ~ 2  a n d  b i o m a s s  B, m g .m ~ 2 )  o f  the 

m e i o b e n t h o s  a t  d i f f e r e n t  d e p th s

G r o u p <10m

1

1 0-15m

SP R IN G

15-20m .... ...

F o ra m in i fe ra N 75025 104020 127343 177720
B 39,0 54,0 66,2 92,4

N e m a to d a N 163350 200425 296093 310 6 8 8
B 62,0 76,1 112,5 118,0

Fia rpac tico ida N 35450 20700 124062 83541
B 354,5 207,0 1240,6 835,4

O th e r  groups N 1200 5135 3437 520
B 46,9 163,9 131,8 20.8

E u m e io b en th o s N 2750 2 5 330280 550935 572469
B 502,4 501,0 1551,1 1066,6

P s e u d o m e io b e n th o s N 3000 3000 2187 3625
B 155,0 69,5 138,1 49,4

M e io b e n th o s N 2780 2 5 333280 553122 576094
B 657,4 570.5 1689,2 1116,0

S U M M E R
F o ra m in i fe ra N 8125 2 2 2 0 0 2 0 5 8 0 5530

B 4,2 11,5 10.7 2,9
N e m a to d a N 960833 2 7 9 0 0 0 706275 187544

B 365,1 106,0 268 ,4 71,2
F ia rpac tico ida N 599500 2 1 5 0 0 0 4 2 0 7 5 0 35862

B 5995,0 2150 .0 4207 ,5 358,6
O th e r  groups N 4555 2 1950 9250 7106

B 42,6 599,3 286 ,7 180.1
E u m e io b en th o s N 1573013 538150 1156855 23 6 0 4 2

B 6006,9 2866 ,8 4773 ,3 615 ,7
P s e u d o m e io b e n th o s N 2 6250 23250 16925 3193

B 972,0 681 ,7 885,4 172,2
M e io b e n th o s N 1599263 561400 1173780 239235

B 6978 ,9 3548,5 5658,7 787,9
A U T U M N

F o ra m in i fe ra N 1850 416 6750 3750
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B 0.9 0.2 3.5 1,9
Nematoda N 199850 137916 185770 507714

B 75,9 52,4 70.5 192,9
Harpacticoida N 31725 2 0 5 0 0 0 72500 70142

B 317,2 2050 .0 725,0 701,4
Other groups N 0 0 O O

B 0 O O O
Eumeiobenthos N 26 5 1 5 0 343332 2 6 5 0 2 0 581606

B 394,0 2102 ,6 799,0 896,2
Pseudomeiobenthos N 9550 4583 4200 6642

B 257,5 169,5 159,2 108,4
Meiobenthos N 274 7 0 0 347915 2 6 9 2 2 0 588248

B 615,5 2272,1 958,2 1004,6

V. M a c r o z o o b e n th o s

The b io log ical  d iv e rs i ty  o f  m ar ine  w a ter  bod ies  depends on m an y  interrela ted factors, such 
as salinity, type o f  sediment,  o x y g e n  reg im e and temperature.

The average sa l in i ty  o f  the B la c k  Sea is 18 ppt co m p a red  w ith  37 ppt in the 
Mediterranean. The  species d iv e rs i ty  o f  free l iv i n g ,  m u l t i c e l lu l a r  o rg an ism s  is 3.1 fold 
lower at 1,707 co m p a red  w i th  5,281 in the M ed i te r ran e a n  ( M o r d u k h a i - B o l t o v s k o i ,  1972). 
The average sa l in i ty  o f th e  A z o v  Sea is s t i l l  lo w er  (11 ppt) w h ic h  ex p la in s  an even low er  
diversity o f  species,  a total o f  350. T h is  d i fference in sa l in i ty  is because there is an upper 
limit o fm eso h a l in e  waters between the B la c k  Sea and A z o v  Sea a v erag in g  15 ppt, w h ic h  is 
very important for  fauna. The  A z o v  Sea is w i th in  the l im its  o f th e  b ra ck ish  water  zone  and 
differs from genu ine  m ar ine  waters in its im p o v e r i sh e d  fauna and its d o m in a t io n  by species 
ready for o sm o reg u la t io n .

U n t i l  the ear ly  1970s the species c o m p o s i t io n  and quanti tat ive  d is t r ib u t io n  o f  the 
macrozoobenthos can be charac te r ized  as seasonally  stable w i th  c o m p a ra t iv e ly  small  
annual f luctuat ions in densi ty  and b iom ass .  B u t  abrupt changes were  o bse rved  in the 
macrobenthos, p a r t i c u la r ly  in the freshened areas o f  nor thwestern  B la c k  Sea, in the early  
1970s. The firs t mass m o r ta l i ty  o f  ben th ic  fauna was regis tered  in the D n e s t ro v sk y -D a n u b e  

interfluve ( D D I )  in Sep tem ber  1973 (S a lsk y ,  1977).

A b o u t  875 m a c ro zo o b e n th o s  taxa  have been iden t i f ied  on the U k r a in ia n  A z o v  Sea- 
Black Sea shelf. In the last 20 years,  243 taxa  have been recorded  in the northwestern  
Black Sea and 312 near the C r im e a n  coast. T he  fauna o f th e  coasta l  areas is poor  w i th  101 
species be in g  reco rded  in m arine  waters and 402 in freshwater areas (T ab les  14. 16 and 
A nnex  I, T ab le  9). T he  m ac ro b en th o s  o f t h e  A z o v  Sea inc ludes  136 tax a  (36 w o rm s ,  60 
crustaceans, 23 m o l lu sc s  and 17 others) ( V o r o b y o v ,  1949). The  species c o m p o s i t io n  o f th e
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m a c ro z o o b e n th o s  o f t h e  A z o v  Sea w as  4.1 t im es  p o o re r  than  that o f t h e  U k r a i n i a n  B la c k  
Sea shelf.

E u t r o p h ic a t io n  is the m ost  im por tan t  o f  the c o m p le x  o f  a n th ro p o g e n ic  factors 
a f fec t in g  the m ar in e  b io ta ,  c au s in g  p e r io d ic a l  m o r ta l i t ie s  o f  ben th ic  fauna  due to a lack  o f  
o x y g e n  (h y p o x ia ) .

T a b le  14. T e m p o r a l  c h a n g e s  in  the  s p e c ie s  d i v e r s i t y  o f t h e  m a c r o z o o b e n t h o s  on  

the U k r a i n i a n  B l a c k  Sea s h e l f

M a in  system atic g rou p s T ill 1975 C o n te m p o r a r y  state

N W B S C rim ea C oas ta l
salt

w a te r  bod ies  
fresh

W o rm s 205 59 103 22 57
C ru s tacean s 202 91 89 50 68
M olluscs 186 69 89 21 72
Insecta 204 5 1 5 200
O thers 78 19 29 J 5
T o ta l 875 243 312 101 402

In  the past tw o  decades s h e l f  the areas subject to h y p o x i a  have  spread from  the near 
estuar ine  w a ters  to w a rd  the centre o f th e  sea. In  some years  the h y p o x i c  areas have  covered 
6 6 %  o f t h e  n o r th w es te rn  B l a c k  Sea at depths o f  10-40 m (Z a i t s e v  et a l,  1985). The  time 
p e r io d  fo r  m ass m o r ta l i t i e s  va r ies  f rom  one to three m onths .

The  q u a l i ta t iv e  c o m p o s i t i o n  o f th e  fauna  is im p o v e r i s h e d  in the h y p o x i c  z o n e  as the 
result  o f th e  m o r ta l i t ie s  o f  spec ies  m ost  sensi t ive  to o x y g e n  d e f ic ie n c y ,  such  as crustaceans 
and o ther m o t i l e  fo rm s o fe p i f a u n a .

A n o t h e r  result  o f  e u t r o p h ic a t io n  is a d e c l in e  in w a te r  t ran sp a re n cy ,  w h i c h  has led to 
a d e g rad a t io n  o f  m a c ro p h y te s  and a decrease  in the n um bers  o f  c o r r e s p o n d in g  phytophil  
h y d ro b io n ts .  S o m e  o f t h e  au to c h to n ic  ben th ic  spec ies  w e re  u n ab le  to adapt to changing 
e n v i ro n m e n ta l  c o n d i t io n s  and th e i r  range  and th e i r  f requency  has d im i n i s h e d  sign if ican tly .  
A t  the same t im e  the d is tu rb ed  c o n d i t io n s  have en ab led  o p p o r tu n is t ic  spec ies  such as 
N ereis succinea  and Spio fil ic o rn is  to f lo u r ish .

The  spec ies  c o m p o s i t i o n  o f  the m ac ro z o o b e n th o s  in the coas ta l  z o n e  o f  the sea 
ch an g e d  m o re  than  the m ac ro b en th o s  in deep w a te r  areas. S ig n i f i c a n t  changes  have 
o c c u r re d  at the b io c o e n o s i s  l ev e l .  In  the 1980s a lm o s t  a ll  the b io co e n o se s  o f th e  polychaete 
M elinna pa lm ata  d isa p p ea red ,  even  th o u g h  in the 1970s it had been w id e s p re a d  as the 
M elinna clay b io c o e n o s i s  on  the n o r th w e s te rn  s h e l f  ( L o s o v s k a y a ,  R y t i k o v a ,  1987). 
M e l i n n a ' s  lo w  p r o d u c t iv i ty  and lack  o f  a p e lag ic  stage o f  d e v e lo p m e n t  m ean t  that it was
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replaced by the M ya arenaria b io co e n o s is .  A t  present this b io co e n o s is  o ccu p ies  large areas 
ofthe coast from T e n d ro v s k y  B a y  in the east to the D an u b e  delta  in the w est  ( V o r o b y o v a ,  
Sinegub, 1989). In 1983 a n e w  b io co e n o s i s  o f  the po lychae te  N. succinea  (Z o lo ta re v ,  
1987) formed in the no rthw estern  B l a c k  Sea. T he  o l igochae tes  b io co e n o s is  w as  first 

recorded near the coast o f  O d essa  in A u g u s t  1994. Nereis  and O l ig o ch a e ta e  b io co en o ses  
are temporary. D u r in g  the in te r im  reco v e ry  p e r io d  o f  the m ac ro zo o b e n th o s  that fo l lo w s  
mass mortalities, the areas p r e v io u s ly  o c cu p ied  by Nereis  and O l ig o ch a e ta e  b iocoenoses  
are filled by mussel or c lam  b iocoenoses .

There are curren t ly  14 m ain  b io co en o ses  on the U k r a in ia n  B l a c k  Sea shelf. In the 
1950s there were 12 ben th ic  b io co en o ses  in the A z o v  Sea ( V o r o b y o v ,  1949). B u t  
hypereutrophication has t rans fo rm ed  the structure o f  ben th ic  b iocoenoses .  In 1992 there 
were only four b iocoenoses  in the A z o v  Sea, a ll  o f  them new, nam e ly :  Abra - 
Cerastoderma, M ya - Cerastoderma, M y t i l i d a e  - Balanus and C e ra s to d e rm a  - M ytilaster 
(Alyomov, 1994).

How ever,  there are "oases o f  b io d iv e r s i ty ,"  w here  the c o m p o s i t io n  o f th e  fauna has 
remained v ir tua l ly  u n c h an g ed  since the 19th century .  O ne  o f  these "oases"  is the coastal 
zone (up to 20 m) o f Z m e i n y  is land  w h ic h  accounts  for a lm os t  0 .0 1 %  o f t h e  area o f t h e  
Dnestrovsky-Danube in te rf luve.  U p  to 72 tax a  can be found  here, co m p a red  w i th  71 in all  
ofthe rest o f  D n e s t ro v sk y -D a n u b e  in te rf luve  (T ab le  15).

T a b le  15. M a cro zo o b e n th o s  species numbers in the D n es t ro v sk y -D an u b e  
(D D )a rea  o f th e  B la c k  Sea 1957-1984.

Main N u m b e r  o f  species In d ex
system atic
groups

D D M  w i th o u t  Z m e i n y  Tota l C o m m o n  o f  c o m m u n i ty
Z m e i n y  is land  island to both o f  species

Worms 19 21 25 15 60.0

Crustaceans 24 21 36 9 25.0

Molluscs 23 22 31 14 45.2

Others 5 8 8 5 62.5

Total 71 72 100 43 43.0

The Z m e i n y  Island area is ch arac te r ized  by favourab le  en v iro n m en ta l  c o n d it io n s .  
None o f  the mass m or ta l i t ies  o b se rv ed  e lsew here  w ere  o bse rved  here. T he  fauna o f  these 
areas differs to such an extent that the co eff ic ien t  o f  c o m m u n i ty  is equal to o n ly  4 3 % . 
Similar cases on the U k r a in ia n  s h e l f o f th e  B la c k  Sea - A z o v  Sea basin  inc lude :  E g o r l i t s k y  
Bay (96 m ac ro b en th o s  taxa),  the K a ra d a g  coastal  zone  o f  (69) and K e r c h  Strait  (111) 
(Table 16).
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Table 16. M a c r o z o o b e n t h o s  d i v e r s i t y  in  d i f f e r e n t  U k r a i n i a n  m a r i n e  a rea s

Main systematic groups A r e a  an d  tim e o f  study
E g o r l i t sk y  Bay, Karadag,  K e rch  Strait,

1988 1976-1978  1989
Worms 29 25 39
Crustaceans 33 38 29
Molluscs 26 17 32
Others 8 9 11
Total 96 89 111

E g o r l i t sk y  B a y  is s h a l lo w  w i th  a m a x i m u m  depth  o f  6 metres and c h a ra c te r iz ed  by 
diverse biotopes and the mass d e v e lo p m e n t  o f  m a c ro p h y te s  and h ig h er  aquat ic  p lants  and 
fungi. The K a ra d a g  r e g io n ,  one o f th e  c leanest  areas in the sea, is situated in the eastern 
part o f th e  C r im e a  far f ro m  in d u s t r ia l  centres and sources o f  f reshen ing .  H i g h  sa l in i ty  
(17.7-18.3 ppt), stable h y d r o l o g ic a l  c o n d i t io n s ,  n u m ero u s  c l i f f s  and ro c k s ,  and m ac ro p h y te  
fouling prom oted the d e v e lo p m e n t  o f  c o p io u s  fauna,  som e o f  w h i c h  (e.g. p o ly ch a e te s )  are 
only encountered here.

A  feature o f t h e  K e r c h  strait is that  there are tw o  p a ra l le l  currents  f ro m  the A z o v  
Sea to the B la c k  Sea and back. A s  a result  no m o r ta l i t i e s  are e v id en t  in the bay,  w h i l e  the 
diversity o f  b io topes ,  the presence  o f  m ac ro p h y te s  and the h ig h  aera tion  o f t h e  w a te r  have 
led to the d e v e lo p m en t  o f  a r ich  fauna. F ig .  16 g iv es  the quanti ta t ive  d i s t r ib u t io n  o f  
macrozoobenthos in the U k ra in ia n  waters o f the  B la c k  Sea and A z o v  Sea.

Table 17. S p e c i f i c  c o m p o s i t i o n  o f  the  m a i n  t a x o n o m i c  g r o u p s  o f  th e  m a r i n e  

m a c r o z o o b e n t h o s

Species Till 1975 C o n te m p o r a r y  State A r ea s

N W B S C rim ea W ate r  B o d ie s

M arine Brackish

Porifera 22 3 7 - -
Coelenterata 29 8 8 2 -

V E R M E S 205 59 104 22 57

Turbel laria 26 1 2 1 4
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N em ertin i 13 'y
J 2 1 -

Polychaeta 114 54 99 15 5
O ligochae ta 37 I 1 5 33
H irudinea 15 - - - 15
B ryozoa 13 1 2 1 5
Phoronidea 2 1 2 - -

C R U ST A C E A 202 9! 89 50 68

Phyllopoda 1 - - 1 -

C irriped ia 5 1 2 1 -

D ecapoda 37 17 30 5 7
M ysidacea 20 6 2 5 9
C um acea 22 12 9 6 12
A nisopoda 2 2 2 - -

Isopoda 18 10 9 'y
J 3

A m phipoda 93 42 32 29 37
Pantopoda 4 1 3 - -

M O L L U SC A 186 69 89 21 72

L oricata 2 1 2 - -

G astropoda 116 32 43 12 55
B ivalvia 68 36 44 9 17
E chinoderm ata 5 2 4 - -

T unicata 7 4 6 - -

IN SE C T A 204 5 1 5 200

O donata 15 - - - 15
E phem eroptera 9 - - - 9
H em i p tera- H eterop tera 19 - - - 19
C oleoptera 63 - - 2 63
M egaloptera 1 - - - 1
T richop tera 20 - - - 20
L epidoptera 5 - - 5 -

C ulic idae 3 - - - 3
C hironom idae 61 5 1 3 57
H eleidae 5 - - - 5
Stratiom yidae 2 - - - 2
E phidridae 1 -

_
- 1

T o t a l 875 243 312 101 402

* Northwestern Black Sea



Ichthyofauna

I. G en era l C h a r a c te r is t ic s  o f  the I c h th y o fa u n a  o f  the U k r a in ia n  B la c k  Sea

The species c o m p o s i t i o n  o f th e  f ish  and f ishe ry  resources  o f th e  U k r a i n i a n  B l a c k  Sea s h e l f  
is determined by the r e g io n a l  c h arac te r i s t ic s  o f t h e  e c o sy s tem  and by c o m m o n  seasonal 
and long-term p rocesses  o c c u r r in g  in the A z o v  S e a - B la c k  Sea b a s in  due to na tura l  causes 
and anthropogenic  in f luences .  The  ic h th y o fa u n a  o f th e  U k r a i n i a n  B l a c k  Sea  s h e l f  c u r re n t ly  
consists o f  154 species  and subspec ies  o f f i s h  ( A n n e x  I,  T ab le  10). A  few  species  o f f i s h ,  
which are o c c a s io n a l ly  fo u n d  in th is  part  o f  the sea (e.g . E uthynnus alleteratus, X iphias 
gladius, e t a l.) ,  have not been in c lu d e d  in the list.

The U k r a i n i a n  B l a c k  Sea s h e l f  c an  be d i v id e d  into tw o  large areas,  n a m e ly :  the 
northwestern B l a c k  Sea f rom  C a p e  T a rk h a n k u t  to the D a n u b e ;  and the waters  w a s h in g  the 
coast o f  C r im e a  f ro m  C a p e  T a r k h a n k u t  to the K e r c h  Strait .  T he  q u a l i ta t iv e  d i f fe rences  in 
the ichthyofauna  o f th e  tw o  areas are d e te rm in e d  p r i m a r i l y  by d iffe rences  in w a te r  sa l in i ty  
and average annual  tem pera tures .

A  s ig n i f ic a n t  f resh en in g  o f  w aters  in the n o r th w e s te rn  B l a c k  Sea caused  by  r iv e r  
runoff from the D a n u b e ,  D n e s t r ,  Sou th  B u g ,  D n e p r  and sm a l le r  r iv e rs  e x p la in s  the 
appearance o f  f reshw ate r  and a n ad ro m o u s  fish  in l im a n s  and near  estuarine  areas and on 
tile shelf. These  f ish  breed in fresh w a te r  and in c lu d e  c o m p le te ly  f reshw ate r  f ish ,  m o s t ly  
Cyprinidae and C o b i t i d a e ,  w h i c h  m o v e  d o w n  the r ivers  or enter the sea f rom  i r r ig a t io n  
canals. S e m ia n a d ro m o u s  f ish  can  be c o m b in e d  into one g ro u p ;  i.e. those w h i c h  feed in 
fresh waters l im i te d  by the 10-12 ppt iso h a lin e .  The  m ore  c o m m o n  f reshw ate r  an ad ro m o u s  
and sem ian ad ro m o u s  carps fo u n d  on the s h e l f  inc lude :  the Vimba vim ba n. carinata, the 
royal fish C halcalburunus chalcoides danubica, the b ream  Abram is brama, the c o m m o n  
carp Cyprinus carpio, the sab ref ish  Pelecus cultratus, the ro ach  Rutilus rutilus hechkeli, 
tile catfish Silurus glanis, the p ik e  E sox lucius, and the p ik e - p e r c h  Lucioperca lucioperca. 
During h ig h  w a te r  in the D n e p r  som e f reshw ate r  f ish  so m e t im es  enter O d e s s a  B ay .
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R e c e n t ly  the grass carp Ctenopharyngodon idella  and the s i lv e r  carp H ypophthalm ichthys 
molitrix  have been often fo u n d  in areas o f  K a r k i n i t s k y  B a y  and D z h a r i l g a c h s k y  Bay 
adjacent to ou tfa l ls  f rom  i r r ig a t io n  sys tem s. In  some s i tuat ions  about 10 spec ies  o f  
f reshw ate r  f ish  can  be fo u n d  in the sea. C o m m e r c i a l  fish such as the a n a d ro m o u s  members 
o f t h e  s tu rg eo n  A c i p e n s e r i d a e  f a m i ly  and the h e r r in g  C lu p e id a e  f a m i ly  p lay  an  important 
ro le  in th is  part o f th e  sea.

B r a c k i s h  species  accoun t  for a large n u m b er  o f t h e  fish  species in the l im an s  and 
f reshwater  areas o f  the n o r th w es te rn  B l a c k  Sea. These  inc lude :  the B l a c k  Sea kilca 
Clupeonella cultriventris cultriventris, P ercarina demidoffi and a large g ro u p  o f  gobies 
( G o b i id a e ) .  T here  is also a g ro u p  o f  tem pera te  m ar ine  species c o n s i s t in g  o f  e igh t  species o f  
B o r e a l - A t l a n t i c  re l ic ts ,  the rem nants  o f  g la c ia l  fauna, nam ely :  the p ik e d  d o g f i sh  Squalus 
acanthias, the th o rn b a c k  ray R aja  clavata, the sprat Sprattus sprattus phalericus, the 
f lo u n d e r  Platichthys fle su s  luscus, the B l a c k  Sea w h i t i n g  M erlangius merlangus euxinus, 
the th ree -sp in ed  s t i c k le b a c k  G asterosteus aculeatus, the sa lm o n  Salm o trutta labrax, and 
the eel Anguilla anguilla.

The  largest mass g ro u p  o f f i s h  species  in U k r a i n i a n  coasta l  w a ters  is c o m p o s ed  o f  
m ar in e  t h e r m o p h i l i c  f ish,  i n c lu d in g  e u ry h a l in e  fo rm s en te r in g  fresh w a ters  such  as pipefish 
(S y n g n a th id a e )  and m u l le t  ( M u g i l i d a e ) .  M o s t  o f th e s e  f ish  are M e d i te r r a n e a n  immigrants.  
S o m e  o f  th em  have d e v e lo p e d  into a spec ia l  B l a c k  Sea subspec ies  d i f f e r in g  in some 
m o r p h o lo g i c a l  c h arac te r i s t ic s  and d im e n s io n s  f rom  the M e d i te r r a n e a n  spec ies .  M o s t  o f  
these m ar in e  t h e r m o p h i l i c  spec ies  can  be found  near the C r i m e a n  coast,  but som e migrate 
into the n o r th w e s te rn  B l a c k  Sea d u r in g  s p r in g - su m m e r -a u tu m n .  The  f a m i l ie s  w i th  the 
largest n u m b er  o f  species  are: m u lle ts  ( M u g i l i d a e ) ,  p o rg ies  (S p a r id ae ) ,  w rasses  (Labridae), 
b len n ie s  ( B le n n id a e )  and g ob ies  (G o b i id a e ) .  The  c o m p o s i t i o n  o f t h e  i c h th y o fa u n a  in the 
near D a n u b e ,  near D n e s t r  and near D n e p r  reg ions  o f t h e  n o r th w es te rn  B l a c k  Sea differs 
s ignificantly .

T he  m u l le t  M ugil so-iuy, w h i c h  w a s  in t ro d u c ed  f rom  far eastern w a ters ,  is one o f  
the spec ies  that has recen tly  b eco m e  a c c l im a t i s e d  to U k r a i n i a n  coas ta l  waters .  I t  has offen 
been fo u n d  in l im an s  and in the sea and m ay  be o f c o m m e r c i a l  im p o r tan ce .

O n e  sp e c im e n  o f  Chrom ogoluus quadrivittatus ( d e sc r ib e d  by V. I. P in c h u k )  was 
d i s c o v e r e d  near O d essa .  S in c e  it w as  e n co u n te red  w i th  severa l  spec im ens  o f  
B enthophiloides brauneri it is a ssu m ed  that  is part o f th e  i c h th y o fa u n a  o f  this area. The 
species  c o m p o s i t i o n  o f  f ish  in K a r k i n i t s k y  B a y  is also area  sp e c if ic .  In  sum m er the 
tem pera tu re  o f th e  w a te r  reaches 2 3 -2 6  C° and the s a l in i ty  18-19 ppt. A s  a result  some fish 
w h i c h  are not n o r m a l ly  fo u n d  in no r thern  w a ters ,  such  as spec ies  f rom  the Sparidae, 
L a b r id a e ,  C e n tra c a n th id a e  and G o b ie s o c id a e  f a m i l ie s ,  enter K a r k i n i t s k y  B a y .  The most 
c o m m o n l y  e n co u n te red  spec ies  are the b lue  d am se l  fish Chrom is chromis, the sea bach 
Arnoglossus kessleri, and the s ting  ray D asyatis pastinata. S tu rgeons  feed in Karkinitsky 
B a y .  The  c o n s t ru c t io n  o f  i r r ig a t io n  sys tem s has also led to the in t ro d u c t io n  o f  freshwater 
fish. F i s h  w h i c h  in h ab i t  the ro c k y  b o t tom  o f t h e  sou thern  and southeaste rn  coasts ofthe 
C r i m e a  can be fo u n d  near  the ro c k y  coast o f  C a p e  T ark h a n k u t .

The  m a in  Phyllophora  f ield  o f  Z e r n o v ,  w h i c h  is loca ted  in the centra l  zone ofthe 
n o r thw estern  B l a c k  Sea, a lso  has d is t inc t  i c h th y o fa u n ic  charac te r is t ic s . .  A l t h o u g h  the area
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ofthe sea bottom covered  by Phyllophora  has d e c l in e d  s ig n i f ic a n t ly  o v e r  the last 30 years,  
the species c o m pos it ion  o f  the fish in the f ie ld  has ch an g ed  lit t le .  Spec ies  can be found  
which are n o rm al ly  c lo s e ly  assoc ia ted  w i th  o v e rg ro w th s  o f  aquatic  plants and the t y p ic a l  
inhabitants o f  the sandy, m u d d y -sa n d y  and s a n d y - s h e l f  sed im ents  w h ic h  p re v a i l  
throughout the northwestern  B l a c k  Sea. The  most  c o m m o n  species  in c lu d e  the dragonets 
Callionymidae and the tw o -sp o t ted  c l in g f i sh  D iplecogaster bimaculata euxinica. Som e o f  
the inhabitants acquire  a t y p ic a l  re d d is h -b ro w n  c o lo u r in g  to the ir  fins and body .

The species most  charac te r is t ic  o f t h e  n o r thw estern  B la c k  Sea are gob ies ,  herrings  
and sturgeons. O ther  c o m m o n  species inc lude :  the s i lv e rs id e  Atherina boyeri, the red 
mullet M ullus barbatus ponticus, the greater w e e v e r  Trachinus draco, the c o m m o n  
stargazer Uranoscopus scaber, the f lo u n d er  P. f le su s  luscus, the p ik e d  d o g f ish  S. 
acanthias, the a n ch o v y  Engraulis encrasicholus ponticus, the sprat S. sprattus phalericus, 
and tile B lack  Sea horse m ac k e re l  Trachurus mediterraneus ponticus.

Seasonal changes in w a te r  tem pera tures  have a s ig n i f ican t  im pac t  on the qua li ta t ive  
composition and d ispersa l  o f f i s h  in no r th w es te rn  B l a c k  Sea. In the au tum n the m ajo r i ty  o f  
fish species migrate f rom  the coas ta l  z o n e  and return in the spr ing .  T he  n o r thw estern  B la c k  
Sea plays an im portan t  ro le  in the sp a w n in g  and feed ing  o f f i s h  species m ig ra t in g  into this 
area.

Fish m ig ra t in g  from  the Sea o f  M a r m a r a  are also ve ry  important.  In the 1960s these 
included c o m m e rc i a l l y  im p o r tan t  species  such as the b o n i to  Sarda sarda, the m ac k e re l  
Scom ber scombrus, and the blue  fish P omatomus saltator.

The qua li ta t ive  and quan ti ta t ive  c o m p o s i t i o n  o f  the n o r thw estern  B l a c k  Sea has 
undergone c o n s id e rab le  changes  in the last ten years.  There  has been a d e c l in e  in the 
standing stocks o f  large l o n g - l i v i n g  c o m m e rc i a l  f ish ,  such as s turgeons,  the tu rbo t  Psetta  
maeotica, large he rrings  and large gobies .  Short c y c le  species  n o w  appear m ore  frequen tly  
in commercial  catches. T he  annual  mass m o r ta l i t ie s  o f  h y d ro b io n ts  as a result  o f  e x cess iv e  
eutrophication has had a neg a t iv e  im pac t  on the i c h th y o fau n a  o f th e  U k r a in ia n  sh e l f .T h e re  
aie many th e r m o p h i l i c  f ish  in the coasta l  waters  o f t h e  C r im e a ,  w h ic h  is w h y  its m arine  
ichthyofauna is m ore  d iverse  than that o f  the n o r thw estern  B l a c k  Sea. T he  presence o f  
cliffs and rocks  creates fav o u rab le  c o n d i t io n s  for fish fa m i l ie s  such as p ipef ishes ,  wrasses ,  
porgies, b lennies ,  gob ies ,  dragonets  ( C a l l i o n y m i d a e ) ,  and c l in g f i sh e s  (G o b ie so c id a e ) .

In terms o f  i c h th y o fa u n ic  species c o m p o s i t i o n ,  the waters  near the C r im e a n  coast 
can be d iv id e d  into three m ain  areas, nam e ly :  from C ape  T a rk h a n k u t  to Sev as to p o l;  from 
Sevastopol to K o k te b e l ;  and from  K o k te b e l  to K e r c h .  T he  first  and th i rd  reg ions  inc lude  
high numbers o f  species w h i c h  are charac te ris t ic  o f  lo w  sa l in i ty .  T he  largest n u m b e r  o f  
marine species o f f i s h  o f m a r in e  o r ig in  o c cu r  in the reg ion  from  Sev as to p o l  to K o k te b e l .

It shou ld  be e m p h a s iz e d  that the species c o m p o s i t i o n  has beco m e  im p o v e r i sh e d  in 
some regions o f t h e  U k r a i n i a n  B l a c k  Sea shelf. F o r  e x am p le ,  the seahorse H ippocampus 
ramulosus, the s t ra igh t-nosed  p ip e f i sh  Nerophis ophidion  and the dotted dragonet  
Callionymuss risso have a lm o s t  d isappea red  from the reg ion  adjacent to O dessa .  In 
spite o f th e  d ec l in e  in s tand ing  stock, the most  im por tan t  species in term s o f th e  v o lu m e  o f  
tile c o m m e rc ia l  fish catch are: the a n c h o v y  E. encrasicolus ponticus, the B la c k  Sea sprat, 
tile horse m ac k ere l  T. mediterraneus ponticus, the s i lv e rs id e  A. boyeri, the w h i t i n g  M.
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merlangus euxinus, the p ik e d  d o g f ish  5. acanthias, the B l a c k  Sea shad A losa  kessleri 
pontica, m u l le ts  ( M u g i l i d a e ) ,  g o b ies  ( G o b i id a e ) ,  and the B l a c k  Sea  turbot P. maeotica.

II. I c h th y o fa u n a  o f  the B la c k  Sea a n d  A z o v  Sea E s tu a r ie s

F i s h  from  six e c o lo g ic a l  g roups  can  be fo u n d ,  e ither t e m p o r a r i l y  or  p e rm a n en t ly ,  in the 
estuaries o f th e  B l a c k  Sea and A z o v  Sea. F i s h  species v a ry  a c c o r d in g  to  s a l in i ty  and other 
e co lo g ica l  condit ions.

B ra ck ish  water fish can be found in low sa l in i ty  areas o f th e  B la c k  Sea and Azov 
Sea and in the estuaries o f  large, m e d iu m - s i z e d  and sm a l l  r iv e rs  in th e i r  basins (e.g. the 
D a n u b e ,  D n es t r ,  D n e p r ,  S o u th  B u g  and M o l o c h n y ) .  S e m ia n a d ro m o u s  fish  w h i c h  feed in B- 
m e s o h a l in e  waters  (up to 5.0-8.0 ppt) but m o v e  to fresh w a te r  to b reed ,  can  be fo u n d  in the 
f reshened parts o f  estuaries and the lo w e r  reaches o f  r ivers .

M ar ine  fish can be found in the B lac k  Sea and in some B la c k  Sea coastal limans 
(and S iv a sh  l ag o o n s )  in tw o  ca tegor ies  o f b r a c k i s h  w a ters  ( a -m e so h a l in e  5 .01-18 ppt and 
p o l y h a l in e  18 .01-30 ppt) and tw o  categories  o f  salt w a te r  (e u h a l in e ,  3 0 .0 1 -4 0 .0 0  ppt, and 
u l t ra h a l in e ,  m o re  than  40 ppt).

A n adrom ous  fish continuously  live and feed in the B lac k  Sea and A z o v  Sea in 
b r a c k i sh  w a ters  w i th  a h ig h  s a l in i ty  (a -m e so h a l in e  and p o l y h a l i n e ) ,  but m ig ra te  to the fresh 
w a ters  o f th e  D a n u b e ,  D n es t r ,  D n e p r ,  Sou th  B u g ,  D o n  and K u b a n  r iv e rs  to b reed. M o s t  o f  
the a n a d ro m o u s  f ish  o f  U k r a i n e  m ak e  a n ad ro m o u s  m ig ra t io n s  to feed and m ig ra te  from 
m ar in e  w a te r  to fresh w a te r  to breed. T he  o n ly  e x c e p t io n  is the eel  Anguilla  anguilla, 
w h i c h  m akes  c a tad ro m o u s  b re e d in g  m ig ra t io n s .  In  its adu lt  fo rm  it m akes  breeding 
m ig ra t io n s  f rom  fresh w a te r  and U k r a i n i a n  waters  to the Sargasso  Sea across  the breadth o f  
the A t l a n t i c  O c e a n ,  u s in g  one o f  tw o  routes: f rom  the r ivers  o f t h e  V i s t u l a  ba s in  (West 
B u g )  t h ro u g h  the B a l t i c  Sea; and f rom  r ive rs  o f t h e  bas ins  o f t h e  D a n u b e ,  D n es tr ,  South 
B u g ,  D n e p r  and D o n  ( S i v e r s k y  D o n e ts )  th ro u g h  the B l a c k  Sea.

B o n y  fish, w h ich  can be found in the open B la c k  Sea (such as the pike dogfish 
S q u a lu s  acan th ias ,  the t h o rn b a c k  ray R aja  clavata  and the c o m m o n  s t in g ray ,  (Dasyatis 

pastinaca), are not fo u n d  in the estuarine  areas o f U k r a i n i a n  r iv e rs  and estuaries .  The only 
bo n y  f ish  w h i c h  can  be fo u n d  in these w aters  are the subclass  A c t i n o p t e r y g i i ,  w h ic h  are 
rep resen ted  by a s m a l l ,  but a nc ien t  and ve ry  v a lu a b le ,  g o u rm e t  g ro u p  o f  g a n o id  f ish ,  the 
o rde r  o f  s tu rg e o n - l ik e  fish.

T he  A c i p e n s e r i d a e  s tu rgeon  f a m i ly  c o m p r i s e s  s ix  spec ies ,  i n c lu d in g  five 
a n a d ro m o u s  spec ies  (the great stu rgeon  H uso huso, the sp in y  s tu rgeon  Acipenser 
nudiventris, the R u s s ia n  s tu rgeon  A. guldenstadti colchicus, the A t l a n t i c  s tu rg eo n  A. sturio, 
and the starred s tu rgeon  A. stellatus) and one f reshw ate r  spec ies ,  the sterlet A. ruthenm. 
A l l  six  spec ies  are c la ssed  as d i s a p p e a r in g ,  rare or  endangered .

T he  C lu p e id a e  h e r r in g  f a m i ly  has f ive  representat ives :  the B l a c k  Sea shad Alosa  
kessleri pontica, the a n ad ro m o u s  fo rm ;  the m ar ine  B l a c k  Sea shad, the b r a c k i s h  form ; the 
C a s p ia n  shad A. caspia nordmanni, a s e m ia n a d ro m o u s  spec ies;  the sprat Sprattus sprattus
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phalericus, a m ar in e  spec ies;  and the B l a c k  Sea k i l k a  Clupeonella cultriventris 
cultriventris, w h i c h  is adap ted  to d i fferen t  sa l in i t ie s .

The S a lm o n id a e  f a m i ly  is represen ted  by the a n ad ro m o u s  B l a c k  Sea s a lm o n  Salmo  
trutta labrax; the U m b r i d a e  f a m i ly  by the f reshw ate r  E u r o p e a n  m u d m i n n o w  Umbra 
krameri; and the E so c id a e  f a m i ly  by the f reshw ate r  p ike  E sox lucius.

A  total o f  34 spec ies  f rom  the C y p r i n id a e  f a m i ly  c an  be fo u n d  in the U k r a i n i a n  
Black Sea, o f w h i c h  the B l a c k  Sea ro ach  Rutilus frisii, the l o n g - w h i s k e r e d  g u d g e o n  G o b i o  
uranoscopus, and the barbel  B arbus barbus boristhenicus are c la ssed  as e ndange red .  The  
following species sh o u ld  also be in c lu d e d  in the U k r a i n i a n  R e d  D a ta  B o o k :  the A g a m  chub  
Leuciscus agamicus, the c h u b  E  cephalus, the d o m in u b  E  boristhenicus, the u n d e rm o u th  
C hondrostorm a nasus, the D n e s t r  lo n g - w h i s k e r e d  g u d g e o n  Gobio kessleri, the barbel  
B arbus barbus, the v i m b a  Vimba vimba, and the sab ref ish  Pelecus cultratus. T here  are also 
three acc l im a t i se d  spec ies ,  n am e ly :  the grass carp Ctenopharyngodon idella, the s i lv e r  carp 
Hypophthalm ichthys molitrix  and the stone m o ro c o  Pseudorasbora parva.

The S i lu r id a e  f a m i ly  is represented  by the catf ish  Siluris glanus, a se m ia n a d ro m o u s ,  
freshwater fo rm .  T he  A n g u i l l i d a e  f a m i ly  is represented  by the c a tad ro m o u s  E u r o p e a n  eel 
Anguilla  anguilla. T he  G as te ro s te id ae  f a m i ly  has tw o  representat ives :  the b ra c k i sh
southern n in e - s p in e d  s t i c k le b a c k  P ungitius pla tygaster platygaster, and the th ree -sp in ed  
stickleback G astrosteus aculeatus, w h i c h  in h ab i t  waters  o f  dif ferent  sa l in i ty .  T here  is one 
representative o f  the C e n ta rc h id a e  f a m i ly ,  the f reshw ate r  c o m m o n  sunf ish  Lepom is  
gibbosus, w h i c h  w as  in t ro d u c ed  f rom  N o r t h  A m e r i c a .

There are seven  represen tat ives  o f  the P e rc id a e  f a m i ly ,  i n c lu d in g  the p ik e -p e rc h  
Lucioperca lucioperca  and the V o l g a  zan d e r  Lucioperca volgensis, w h i c h  have 
semianadromous and f reshw ate r  fo rm s ,  the sea z a n d e r  Stizostedion marinus, the p e rca r in a  
P ercarina demidoffi, the r iv e r  pe rch  Perca fluviatilis, the ruffe A cerina shraetser, and the 
Don ruffe A cerina acerina. The  sea zan d e r  is under  threat o f  e x t in c t i o n ,  w h i l e  the ruffe and 
tile Don ruffe are included  in the U k ra in ia n  Red  B o o k  Data  B ook .  The Pleuronectidae 
family is represen ted  by o n ly  spec ies ,  P la t i c h th y s  f lesus lu scus ,  w h i c h  can  be found  in 
water o f  v a r y in g  sa l in i ty .

III. M a r in e  M a m m a ls

The m am m als  o f th e  B l a c k  Sea are represen ted  by the m o n k  seal M onachus m onachus and 
three species o f  d o lp h in s ,  the bo t t len o sed  d o lp h in  Tursiops trucatus ponticus, the c o m m o n  
dolphin D elphinus delphis ponticus  and the h a rb o u r  p o rp o ise  Phocaena phocaena relicta.

The h ig h  m o b i l i t y  and lo n g  m ig ra t io n s  o f d o l p h in s  m eans that it  is d i f f ic u l t  to m ake  
accurate est im ates o f  th e i r  n u m b ers  in spec if ic  na t iona l  w aters  in the B l a c k  Sea. The 
fo l low ing  data  is fo r  the w h o le  o f th e  B l a c k  Sea.

In  the 1950's there w ere  a lm o s t  one m i l l i o n  d o lp h in s  in the B l a c k  Sea. A c c o r d i n g  to 
L. Z e n k e v ic h  (1 9 6 3 ) ,  they  c o n su m e d  a lm o s t  5 x  105 tonnes o f f i s h  an n u a l ly .  In  the m id -  
1960s the d o l p h in  p o p u la t i o n  had fa l len  to 3 x  105 a n im a ls .  In  1966 the capture  o f
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d o lph ins  was proh ib ited  in the U S S R ,  R o m a n ia  and B u lgar ia .  The T u rk ish  catch o f  
d o lp h in s  ceased in 1983.

In 1983 and 1984 a c o m b in e d  ship and a ir  su rv ey  es t im a ted  the B l a c k  Sea dolphin 
p o p u la t io n  at 6 0 ,0 0 0 -1 0 0 ,0 0 0  a n im a ls  ( V i n o g r a d o v ,  S im o n o v ,  1989). In  1987 a four-ship 
su rvey  by T u r k i s h  sc ien tis ts  c o u n ted  51 ,226  a n im a ls  in a 60 km  z o n e  a lo n g  the southern 
coast o f th e  B l a c k  Sea ( C e l i k k a l e  et a l . ,  1989). T he  m a in  species  (5 9 .1 % )  w a s  the com m on 
d o lp h in ,  f o l lo w e d  by bo t t len o sed  d o lp h in s  (3 2 .5 % ) ,  and h a rb o u r  p o rp o ise s  (8 .4 1 % ).  A n  
e x t r a p o la t io n  to the entire  B l a c k  Sea w o u l d  suggest a tota l B l a c k  Sea d o lp h in  p o p u la t io n  o f  
4 5 4 ,4 4 0 .

S u c h  a d i s c re p a n c y  in the estimates o f  d o l p h in  n u m b ers  can  be e x p la in e d  by the 
d ifferen t  m e th o d s  used (the T u r k i s h  su rv ey  d id  not in c lu d e  aer ia l  o b se rv a t io n s ) ,  and  by the 
d ifferen t  c o n c e n tra t io n s  o f  d o lp h in s  in the sou thern  and no r th e rn  w a ters  o f t h e  B l a c k  Sea. 
D o l p h i n s  are m u c h  m o re  a b undan t  in the sou thern  z o n e  than  in the n o r th e rn  and central 
B l a c k  Sea. F o r  e x a m p le ,  at the end o f  S ep tem b er  1991, a c ru ise  by  the resea rch  vessel 
"Professor V o d y a n i t s k y "  from Y a l ta  in the C r im e a  to V a rn a  in B u lg a r ia  (about 600 km) 
o n ly  en co u n te red  3-4 d o lp h in s .  H o w e v e r ,  it is c le a r  that the 1987 est im ate  o f a t h e n  current 
d o l p h in  p o p u la t io n  o f  5 0 0 ,0 0 0  i n d iv id u a l s  w as  a c o n s id e ra b le  e x ag g e ra t io n  (Zaitsev,
1993).

I V .  P a r a s i t e s

The  m a in  freshw ate r  b io to p es  inves t iga ted  for  the p resence  o f  p a ras i to fau n a  are sh o w n  in 
T ab le  18. T he  greatest  b io d iv e r s i t y  o f  parasites w as  o b se rv ed  in the lo w e r  reaches and the 
d e l ta  o f  the D n e p r  and  the estuarine  part o f  the D a n u b e  (T ab le  19). T he  dom inant  
h y d r o b io n t  parasite  spec ies  w e re  t rem atodes  (T ab le  20).  T he  parasites and c o m m e n sa l s  o f  
the m os t  c o m m o n  B l a c k  Sea  inver tebra tes  are sh o w n  in  T ab le  21 .

T he  extent  o f  re sea rch  on  the p a ras i to fau n a  o f  m ar in e  h y d ro b io n ts  o f  different 
t a x o n o m ic  g ro u p s  and f ish -e a t in g  b irds  va r ies  s ig n i f ic a n t ly  and is c lo s e ly  re la ted  to their 
e c o n o m ic  va lu e  ( f i sh ,  c o m m e r c i a l  spec ies  o f  m o l lu s c s ,  som e b i rd  spec ies  and marine 
m a m m a ls )  or  the ro le  o f th e s e  o rg a n is m s  in the l ife  c y c le s  o f th e  a b o v e - m e n t io n e d  animals .

The  m o s t  e x ten s iv e  data  is on  the parasi tes  o f  84 species  o f  m ar in e  birds 
( R e s h e tn ik o v a ,  1955; R a d u le s c u ,  1970; G a e v s k a y a  et a l . ,  1975) for the h e lm in th o fa u n a  o f  
45 spec ies  o f f i s h - e a t in g  b irds  and 4 species  o f  m ar in e  m a m m a ls .  T re m a to d e s ,  m onogenea ,  
c e s to d a  and n em atodes  are the m os t  frequent parasites o f  m ar in e  fish.

The  p a ra s i to fau n a  o f  m ar in e  inver tebra tes  has been less s tud ied ,  ex cep t  for m olluscs 
(M ytilus galloprovincialis and Ostrea edulis) used  in m a r ic u l tu re ,  for  w h i c h  m o re  than  15 
species  o f  parasi tes ,  c o m m e n s a l s  and sh e l l-b o re rs  ( K h o l o d k o v s k a y a ,  1989, G a e v s k a y a  et 
a l . ,  1990) h ave  been  id e n t i f ie d ,  i n c l u d i n g  p a th o g e n ic  spec ies  fo r  m o l lu s c s ,  such  as,: 
Steinhausia mytilovum, P rotoeces m aculatus and C liona vastifica  (T a b le  21 ) .  The 
h e lm in th o f a u n a  o f  o ther spec ies  o f  b iv a lv e s  and  g ast ropods  (Hydrobia, Rissoa, M ytilaster, 
Abra) in c lu d e s  10 species  o f l a r v a l  t rem atodes  ( D o l g i k h ,  1970) a sc r ib e d  to s ix  f a m i l ie s  and
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two orders, n am e ly :  Bucephalidae  (1),  Diplostom atidae  (1),  Acanthocolpidae  (1) ,
Fellodistom atidae  (3) ,  Halporidae  (1),  and H em iroidae  (4 species) .

The d iv e r s i ty  o f  the p a ras i to fau n a  o f  m o l lu s c s  in d ifferen t  re g io n s  o f  the sea is 
determined by h y d r o b i o l o g i c a l ,  h y d r o c h e m ic a l  and h y d r o l o g i c a l  c o n d i t io n s ,  and is most  
diverse in coas ta l  areas,  s h a l lo w  w a te r  lag o o n s  and salt l im ans .

F r o m  the 1980s o n w a rd s  a n th ro p o g e n ic  factors have had a s ig n i f ic a n t  im p a c t  on 
changes in the p a ras i to fau n a  o f  m o llu sc s .

Table 18. The m a in  habitats o f th e  freshw ater  parasites o f th e  U k r a in ia n  B l a c k  
Sea

Area B io to p e B o u n d a r i e s

L o w er  reaches and de lta  o f  
Dnepr

W e t la n d s  freshwater  

River

Coastal

R i v e r  bed zones

D neprovsko-B ugsky  l iman W e t la n d s  f reshwater  

L i t t o r a l  f reshwater

L i t t o r a l  b r a c k i sh  w a te r

E as te rn  part,  left bank  o f  the 
cen tra l  part

C o a s ta l  zone  o f  the r igh t  
bank ,  eastern and centra l  
par ts

C o a s ta l  zo n es  o f  the B u g -  
sky  l im a n  and w e s te rn  part 
o f th e  D n ep ro v sk y  liman

L im a n  o f  the n o r th w es te rn  
part o f th e  B l a c k  Sea

W e t la n d s  f reshwater

W e t la n d s  b r a c k i sh  
w a ter

U p p e r  reaches and coasta l  
zo n es  o f  the l im an s  o f  
K agu l ,  Y a lpug ,  Katlabukh, 
Safyan, K u g u r l iy

U p p e r  reaches and coastal  
zo n es  o f  B e r e z a n s k y  and 
B u g s k y  l im an s

Estuarine  part o f th e  D a n u b e W e t la n d s  m ain  

River

C o a s ta l  and w e t la n d  zones

R i v e r  bed zo n es  o f  the 
lo w e r  reaches o f th e  delta.
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L it to ra l  b rack ish  water L it to ra l  and kuts o f  the front 
edge  o f t h e  d e l ta

D n e s t r o v s k y  e s tu a r in e  area W et lan d s W e t la n d  zones o f  the lower 
D n e s t r  r e ach es  an d  coas ta l  
z o n e s  o f  the u p p e r  p a r t  o f  
the D n e p ro v sk y  l iman

River T h e  r i v e r  b e d  z o n e s  o f  the 
l o w e r  r e ach es  o f  the 
D nestr

Littoral C oas ta l  zones o f  the lower 
reach es  a n d  l im a n s

T a b l e  19. T o t a l  n u m b e r  o f  f r e s h w a t e r  p a r a s i t e s

A r ea N u m b e r  o f  
reg istered  

sp ec ies

D egree o f  
co n fid e n c e

N u m b e r  o f  
p ro p o sed  

sp ec ies

T h e  l o w e r  r e ach es  a n d  d e l t a  o f  
D nepr
D n e p ro v sk o -B u g s k y  l iman 
L im a n s  o f  the northwestern B lac k
Sea
T h e  e s tu a r in e  pa r t  o f t h e  D a n u b e

T h e  D n e s t r o v s k y  e s tu a r in e  area  
Tota l

239

178
158

248  
( K i l i y a  delta) 

68
ab o u t  2 5 0

H i g h

M edium
M ed iu m

High

M edium
M edium

ab o u t  300

@ 2 5 0
@ 2 5 0

@ 3 5 0

@ 2 5 0  
(a) 300
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Tab le  20 .  T h e  d o m i n a n t  s p e c ie s  o f  h y d r o b i o n t  p a r a s i t e s  in the  f r e s h w a te r  a rea .

Dom inan t  species

1

Are a 

2 3 4
Sphaerostomum bramae + +

Plagioporus scrjabini + +

Apophallus muhlingi + +

Sanguinicola inermis + +

Rhipidicotyle illense +

Bucephalus polym orphus + +

Crowcrocaecum skrjabini + +

Aspidogaster limacoides + +

Dactylogyrus simplicimalleata +

D. similis +

Posthodiplostomum cuticola + + + +

Ligula intestinal is + + +

Asymphylodora imitans + +  ' +

Pleurogenoides medians +

Echinoparhyphium echinatoide + +

M aritrema subdolum +

Polymorphus magnus + +

D a c ty lo g yru s ex  tens us + +

M yxobolus ellipsoides + +

Caryophyllaeus laticeps _
Paradiplozoon homoion + +

Diplozoon paradoxum + + +

Acanthocephalus anguillae + +

Phyllodistomum elongatum + +

Ergasilus sieboldi +

. Lower reaches and delta o f  Danube
3. Estuarine part ofthe Danube

2. Near  Danube limans
4. Dnestrovsky estuarine area.
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T a b l e  2 1 .  L i s t  o f  pa ras i te s ,  c o m m e n s a l s  and  s h e l l - b o r i n g  o r g a n i s m s  o f  B l a c k  Sea 

m u s s e l s  a n d  o y s t e r s

S p ec ies M o llu scs A rea

M a stig o p h o r a 1 2 3
H exam ita nelsoni M ytilus galloprovincialis +

S p o ro zo ea
N em atopsis legeri M. galloprovincialis, Ostrea edulis (+) +

M icro sp o r id ia
Steinhausia mytilovum M. galloprovincialis + +

P er itr ich a
Ancistrum  m y til i M. galloprovincialis 0. edulis + + +

Peniculistoma mytili M. galloprovincialis O. edulis + + +

Gargarius gargarius M. galloprovincialis +

Raabella  helensis M. galloprovincialis +

P o rifera
C n o n a  vastifica* M. galloprovincialis +

P la th e lm in th e s
Urastoma cyprinae M. galloprovincialis 0. edulis + + +

P roctoeces m aculatus M. galloprovincialis + +

Parvatrem a duboisi M. galloprovincialis + +

A n n e lid e s_
Polydora ciliata* M. galloprovincialis O. edulis + +

M ollu sca
Gastrochaena dubia* M. galloprovincialis 0. edulis +

Petricola lithophaga* M. galloprovincialis 0. edulis +

l.open waters ofthe northwestern Black Sea at depths exceeding 10 m
2. coastal waters ofthe northwestern Black Sea, limans, bays
3. coastal waters ofthe Crimea 
* shell-borers
(*) Cape Tarkhankut
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V. M a i n  B e n t h i c  B i o c o e n o s e s

Botlom com m unities are classified  accord ing  to  b io tope (Z ernov , 1913: Z enkev ich , 1963: 
Bacescu et al., 1991; M arinov, 1990) or species-dom inants o r ed ifica to rs (K onstan tinov , 
1979; Kiseleva, 1981). It is th e  latter criterion  w hich has been used below , as it is believed 
that the description o f  com m unities m ore fully illustrates the adap ta tion  o f  species and their 
populations to changing env ironm enta l conditions.

The quantitative developm ent o f  dom inan t species m ay indicate a zone in the 
biotope with a characteristic  com m unity . T he m ain  location  o f th e  com m unity  is w here the 
dominant species has a m axim um  density  index com pared  w ith o ther areas. T he index is

calculated according to the form ula , w here b is the b iom ass in g .m  2 and p is the 
frequency in percent.

Today there is no consensus o f  opinion as to  the num ber o f  bottom  com m unities 
either on the U krainian sh e lf  o r  in the B lack Sea as a w hole. T his m ay be exp la ined  by the 
spatial heterogeneity o f  th e  d istribution  o f  d ifferen t com m unities and a considerab le  
diversity o f  environm ental conditions.

The differences in env ironm enta l conditions in the ben thos on the northw estern  and 
Crimean shelves (from  C ape T arkhanku t to  K erch S trait) result in the b iocoenoses having 
significantly d ifferen t species com positions and quan tita tive  characteristics. The main 
reasons for th is are the d iverse  therm ohalin ity , am plitudes o f  tem peratu re and variations in 
salinity. Fig. 17 g ives a detailed  descrip tion  o f  the com m unities on the no rthw estern  sh e lf 
and Fig. 17a a descrip tion  o f  com m unities on the C rim ean  shelf. T he com m unities have 
been named after their dom inan t species.

The M odiolus p h a se o lin u s  B iocoenosis

Modiolus phaseo lin u s  is a b ivalve m ollusc liv ing at dep ths o f  55-125 m on silty  sedim ents 
called phaseolina sedim ents. In term s o f  depth it is the low est b iocoenosis on the Black Sea 
northwestern sh e lf

The com m un ity  com prises 31 taxa. Its density  (D ) varies from  24-2 ,170  ind .m '2 o f  
phaseolina and its b iom ass (B ) from  3-230 g .m '2. The m ass species o f  the b iocoenosis are: 
Amphiura s tepanov i (D  = 8-210 ind .m '2, B = 0 .1-0 .8  g .m '2). M ytilus ga lloprov inc ia lis  (D  = 
4-290 ind.m 2, B = 32 .4 -122 .0  g .m '2), and P rionospio  c irrifera  (D  =  4 -50  ind .m '2, B = 0.01 -
0.04 g.m'2).

The b iocoenosis o f  the C rim ean  sh e lf  com prises 85 taxa (D  = 80-3 ,320  ind .m '2, B = 
1.7-147.5 g .m '2). The m ass species are: A m p h iu ra  step a n o v i (D  = 20-120 ind .m '2, B =  0.3- 
2.0 g .m '1) and Terebellides stroem i (D  = 40-200  ind .m '2, B =0.7-2 .7  g .m '2).

Particularly  in its upper levels, the phaseo lina b iocoenosis serves as a feeding 
ground for large adu lt species o f  som e benth ic  fish, includ ing  the g rea t stu rgeon , tu rb o t and 
whiting (V inogradov , 1959; Z aitsev , personal observations underw ater in 1985).
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T he P olychaeta  Terebellides stroem i B iocoenosis

The P o ly c h a e ta  Terebellides stroemi b io co e n o s is  has been o bse rved  at depths o f  50-100  m 
on e x c lu s iv e ly  s i l ty  sediments  near the s h e l f  w est  and southeast o f  C r im e a .  Sergeeva 
reported  27 taxa. The  densi ty  o f t h e  Terebellides stroemi b io co e n o s is  v a r ied  from 36-384 
in d .m -2  and its b io m ass  from 0.2-17.6  g .m "2). T he  mass species were: Nephthys hombergii 
(D = 8-100 in d .m " 2, B = 0.1-1.7 g.m"2), Aricidea claudiae (D = 4-76 in d .m " 2, B = 0.002- 
0.03 g.m"2), Oligochaeta sp. (D = 4-8 in d .m "2, B = 0 .002-0 .008  g .m "2), Iphinoe maeotica (D 
= 4-20 in d .m "2, B = 0 .004-0 .024  g.m"2) and Am phiura stepanovi (D = 4-40  in d .m " 2, B =
0.03-0.43 g .m "2). The  mass species som etim es  also in c lu d e  the b iv a lv e  m o l lu sc  Abra nitida 
milachewichi.

The Polychaeta M elinna palm ata  Biocoenosis

The P o ly c h a e ta  M elinna palm ata  b io co e n o s is  is c o m p o s e d  o f  the po ly ch ae te  M . palmata. 
T h is  b io c o e n o s i s  is w id e sp rea d  on the northwestern  shelf. It is located  at a depth o f  12-35 
m on si l ty  and s i l ty - s an d y  sediments.  The  average densi ty  and b io m ass  o f  the 
m ac ro zo o b e n th o s  is 290 in d .m "2 and 30 g .m "2 respec t ive ly .  The  d o m in a n t  species, M. 

palmata, accounts  for 19-27%  o f t h e  total b io m a ss  o f th e  c o m m u n i ty  ( Z a m b r ib o r s c h  et al., 
1973). The  b io c o e n o s i s  inc ludes  47 a n im a l  species.  T he  mass species are: N. hombergii, 

N ereis diversicolor, Ampelisca diadema  and Abra nitida milachewichi.

Sturgeons w in te r  in the m e l in n a  sed im ent zone  to the south o f  O d essa  bank, the so- 
ca l led  "starred s turgeon ho le" ,  w here  they  feed on the m e l in n a  ( V in o g r a d o v ,  1959). Since 
the 1980s there has been an increase in the area c o v e re d  by the b io co en o ses  in K a rk in i t sk y  
B a y  (Z o lo ta re v ,  P o v c h u n ,  1986; Z o lo ta re v  et a l . ,  1991).

T he mollusc Gouldia m inima  Biocoenosis

T he  b io co e n o s is  o f  the b iv a lv e  m o l lu sc  G. minima o ccu p ie s  sm a ll  areas on sil ty-sandy 
sediments  o f  the C r im e a n  S h e l f  at depths o f  2 0 -5 0  m. U p  to 106 species have been 
r eco rded  ( K i s e l e v a ,  1981). T he  densi ty  and b io m ass  o f  G. minima in the b io co e n o s is  are 
9 0 -180  in d .m "2 and 7.5-12.0  g .m "2 re sp ec t iv e ly .  The  mass species are: the b iv a lv e  m ollusc  
Lucinella divaricata (D = 12-150 in d .m "2, B = 0 .03-0 .60  g .m "2); and the g as t ropod  Tritia 
reticulata (D = 7-14 in d .m " 2, B = 3.0-5.5 g.m"2) (N .  Sergeeva ,  pe rsonal  c o m m u n ic a t io n ) .

T he m ollusc Venus gallina  Biocoenosis

The m o l lu sc  Venus gallina  b io co e n o s is  is found  on sandy sed im ents  m o s t ly  on the 
C r im e a n  Shelf,  and at depths o f  7-30 m on the no rthw estern  s h e l f  in K a r k i n i t s k y  B ay .
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Fig. 17 Benthis biocoenoses o fthe  Ukrainian shelf o fth e  Black Sea (northwestern part). Conventional signs in Fig. 17a.
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1- Lentidium  m editerraneum , 2- Venus ga llina , 3 - Cystoseira, 
4- M ya arenaria, 5- M elinna pa lm ata , 6- M ytilus galloprovincialis,

7- E ugira adriatica  + A scid iella  aspersa, 8- Terebellides stroem i, 
9- P achycerianthus so litarius, 10- Cerastoderm a lamarcki lamarcki,

11- Gouldia m inim a, 12- Zostera, 13- Phyllophora, 
14- M odiolus phaseolinus.

Fig. 17a Benthis biocoenoses o f the Ukrainian shelf o f  the Black Sea. (Crimean shelf)
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Crimean sh e lf

The density and b iom ass  o f  V. gallina  in the b io c o e n o s i s  are 9 0 -400  in d .m " 2 and 2 7 -1 0 1 0  
g.m-2 respectively. The  mass species  are: the b iv a lv e  m o l lu s c s  Gouldia minima (D = 130- 
390 in d .m 2, B = 6.5-24.0 g .m '2) and Spisula subtruncata  (N = 8-165 in d .m "2, B = 1.3-24.0 
g.m'2) (N. Sergeeva). There  are 140 species ( K i s e l e v a ,  1981)

The high p opu la t ions  o f  po ly ch ae te s  and sm a ll  m o l lu sc s  p ro v id e  food  for fish such 
as the striped mullet,  the g u rn a rd  and some gob y  species.

Northwestern sh e lf

The density and b io m ass  o f  V. gallina  in the b io c o e n o s i s  are 10-800 in d .m " 2 and 8-1000 
g.m-2 respectively. T he  tota l  n u m b e r  o f  m ac ro zo o b e n th o s  species in the c o m m u n i ty  is 5-7. 
The mass species are: o p h y u ra  A m phiura stepanovi (D = 8-210 in d .m " 2, B = 0.1-1.8 g .m '2), 
M ytilus galloprovincialis (D = 4 -2 9 0  in d .m " 2, B = 3 2 -122  g .m '2), the p o ly c h a e ta  Prionospio  
cirrifera (D = 4-50 in d .m " 2, B = 0 .1 -0 .04  g.m" ) and the sponge  Spongia sp. (B = 0.2-1.4 

g.m'1).

The mussel M ytilus galloprovincialis Biocoenosis

The dominant species is the b iv a lv e  m o l lu sc  M. galloprovincialis, w h ic h  is the most 
widespread mussel in the B l a c k  Sea m ac ro zo o b e n th o s  and p lay s  an im p o r tan t  ro le  in the 
functioning o f t h e  s h e l f  eco sy s tem .  It is d is t r ib u ted  across w id e  areas at depths from the 
spray zone to 55 m, in h ab i t in g  natural (sil ts ,  sands,  she l ls ,  ro c k s )  and a r t i f ic ia l  substrates 
(concrete, metal,  syn the tic  m ateria ls) .

On the C r im e a n  s h e l f  its densi ty  and b io m a ss  are 50-1 ,500  in d .m " 2 and 115-3,100 
g.m'2) respec tive ly  (Sergeeva) .  On the n o r thw estern  s h e l f  the f igures are D = 10-54,000 
ind.m'2 and B = 1-18,000 g .m "2 r e sp ec t iv e ly  (S in eg u b ) .  P a r t ic u la r ly  h igh  densi ties  have 
been observed on the a n th ro p o g e n ic  substrates e leva ted  above  the b o t tom .  On concre te  
shoreline re in fo rcem en ts  in O d e ssa  B a y  the average  densi ty  and b io m a ss  o f  m usse ls  w ere  
14,200 in d .m '2 and 18.9 k g . m '2. ( m a x im u m  D = 17,200 i n d .m '2 and B = 36.2 k g . m '2) 

(Alexandrov, 1991). E v e n  h ig h e r  ind ices  w e re  d i sc o v e re d  in K a r k i n i t s k y  B a y  on the 
supports o f  m arine  s ta tionary  p la t fo rm s  used for e x trac t in g  gas. The  average densi ty  and 
biomass were 15,500 in d .m "2 and 28.3 k g .m " 2 ( m a x im u m  D = 3 0 ,750  in d .m " 2 and B = 65.3 
kg.m"2 (Z o lo ta rev  et al.).

On the n o r thw estern  s h e l f  the mass species  o f  the b io c o e n o s i s  are: the b iv a lv e
mollusc M ya arenaria (D = 10-2,400 in d .m " 2, B = 0 .3 -890  g .m "2), the ba rnac le  Balanus
improvisus (D = 10-2,000 in d .m " 2, B = 0 .3 -220 .0  g .m "2), the p o ly ch ae te s  N ereis succinea
(D = 10-1,600 in d .m "2, B = 0 .2 -75 .0  g .m "2), Polydora ciliata lim icola  (D = 10-1200 in d .m "2,
B = 0.1-1.0 g .m "2), Prionopsio cirrifera (D = 10-5,000 in d .m "2, B = 0.1-5 .2 g .m "2). A  total 
o f  84 species o f  m a c ro z o o b e n th o s  have been recorded .
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On the C r im e a n  s h e l f  the mass species are: the m o l lu s c  M odiolus adriaticus (D = 
3 0 -1 3 0  in d .m "2, B = 3 4 .6 -96 .2  g.m"2) and the p o ly ch ae te  Terebellides stroemi (D = 31-142 
in d .m "2, B = 1.3-13.3 g .m "2). T he  b io c o e n o s i s  consis ts  o f  105 an im a l  species.

The  m o l lu s c  b io c o e n o s i s  p lay s  an im por tan t  role in p r o v i d in g  food  resources to 
b en th ic  feed in g  f ish ,  i n c lu d in g  turbots ,  f lounders  g o b ies  and sturgeons.  T he  predatory 
m o l lu sc  R a p an a  th o m a s ia n a  is f requen t ly  encoun tered ,  p a r t i c u la r ly  on the C r im e a n  Shelf.

T he m ollusc M ya arenaria Biocoenosis

T he  b iv a lv e  m o l lu s c  M ya arenaria b io c o e n o s i s  can be fo u n d  on sandy and sil ty-sandy 
sed im ents  at depths o f  1-16 m ( Z a m b r ib o r s c h  et a l . ,  1979), so m e t im es  at 26 m (Ivanov, 
1973), m a in ly  d isp e rs in g  in fresh waters.

M . arenaria w as  first reco rd ed  in the B l a c k  Sea in 1966 ( B e s h e v l i ,  K a l y a g i n ,  1967). 
It squeezed out the a b o r ig e n ic  b io co e n o s i s  o f  the b iv a lv e  m o l lu s c  Lentidium  
mediterraneum. It is n o w  most  w id e sp re a d  in the estuarine  reg ions  o f  the northwestern 
B lack  Sea.

The  dens i ty  and b io m a ss  o f  AT. arenaria  var ies  in the range o f  6 0 0 -3 3 ,6 0 0  in d .n r  
and 2 4 0 -2 4 0 0  g .m "2. T he  d o m in a n t  species accoun ts  for an average  o f  8 0 %  o f  the total 
( K i s e l e v a ,  1988), r i s in g  to 9 6 %  in the r iv e r  r u n o f f  reg ions  such as the Danube-Dnester  
in te r f luve  ( C h i c h k i n ,  M e d in e t s ,  1994).

I. S in eg u b  id en t i f ie d  76 m ac ro zo o b e n th o s  species.  T he  m ain  spec ies  are the 
p o ly ch ae te s  N ereis succinea (D = 10-2,100 in d .m " 2, B = 0 .01 -60 .0  g.m"2) and the Polydora 
ciliata limicola (D = 10-1800 in d .m " 2, B = 0.01 -0.67 g .m "2).

T he  M . arenaria b io c o e n o s i s  has been o b se rv ed  in m ar in e  bays (e.g. in the central 
part o f  T e n d r o v s k y  B a y ) .  A c c o r d i n g  to D. C h e r n y a k o v ,  it is e ncoun te red  at depths o f  8-IO 
m in the b io to p e  o f  s i l ty  l im estone .  It inc lu d es  12 m a c ro zo o b e n th o s .  T he  average  density 
and b io m a ss  are 3 ,000  in d .m -2  and 38 g .m -2  re sp ec t iv e ly .

The m ollusc Lentidium  m editerraneum  Biocoenosis

The  d o m in a n t  species L. mediterraneum (=Corbulomia maeotica) is en co u n te red  on sandy 
sed im ents  in sh a l lo w  waters  (from  the spray zone  to 20 m) m o s t ly  in the freshened areas o f  
the n o r thw es te rn  shelf.

U p to 30 in d iv id u a l s  o f  1-3 mm ba rnac le s  encrust  the she lls  o f  one Lentidium. The 
total v o lu m e  o f  ba rnac le s  m ay  exceed  the v o lu m e  o f  the m o l lu s c  by  a facto r  o f  five or 
m ore ,  w h i c h  in su m m er  results  in m ass s t rand ing  o f th e  m o l lu s c s  on the shore.

The  d en s i ty  and b io m a ss  o f  L. mediterraneum  va ry  in the range o f  5,000-145,000 
in d .m -2  and 60 -9 0  g .m "2 (G r in b a r t ,  1949; Z a k u t s k y ,  1963, K i s e l e v a ,  1981, S in eg u b ,  1993). 
The  b io m a ss  o f  the d o m in a n t  species  accoun ts  for 7 9 - 9 8 %  o f  the entire  comm unity  
( K i s e l e v a ,  1981, S in eg u b ,  1993). Up to 30 m ac ro zo o b e n th o s  species  have been recorded in 
the b i o c o e n o s i s .

In the fresh w a te r  areas o f th e  n o r thw estern  s h e l f ( e .g .  O d e ssa  B a y )  the mass species 
are: the m o l lu s c  Cerastoderma glaucum  (D = 80-90 in d .m " 2, B = 0.3-27.3 g.m"2), the
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amphipod Ampelisca diadema (D = 9 6 0 -1 7 6 0  i n d . m 2, B = 2-4 g .m "2), the p o ly ch a e ta  
N ereis succinea (D = 70-120  in d .m "2, B = 1-2 g.m"2) and the cum acean  Iphinoe maeotica 
(D = 30-110 in d .m "2, B = 0.02-0 .  lO g .m "2) g row . In the saline areas (e.g. K a r k i n i t s k y  B a y )  
the mass species are: the gas t ropod  m o llu sc  Hydrobia ventrosa (D = 7,000 in d .m " 2, B = 10- 
20 g.m"2), the po ly ch ae te  N ephthys hombergii (D = 40 in d .m "2, B = 3-5 g.m"2) and the 
bivalve m ollusc  Spisula subtruncata (D = 50 in d .m " 2, B=3-5 g .m "2). T en  m ac ro zo o b e n th o s  
species were found  in freshened waters  and 40 species in sa line  waters.

The L. mediterraneum  b io co e n o s is  is an im por tan t  feed ing  g round  for fish (B a ce sc o  
et al., 1957). Since the in tro d u c t io n  o f  AT. arenaria into the B la c k  Sea the best ex am p les  o f  
the I. mediterraneum  b io co e n o s i s  have been in O d essa  B a y  (up to 5 k m 2) and in near 
estuarine areas (S in e g u b ,  1993).

The alga  Phyllophora  B io c o e n o s i s

The alga Phyllophora  b io c o e n o s i s  is m o s t ly  concen tra ted  on s i l ty - s h e l ly  sediments  o v e r  an 
aiea o f  about 15,000 k m 2 (at a depth o f  20 -6 0  m) k n o w n  as Z e rn o v 's  P h y l lo p h o r a  F ie ld .  
The dominant species is the red algae P. ne rvosa .  The  same b io co e n o s i s  can also be found  
in the central part o f  E g o r l i t s k y  B a y ,  in the eastern part o f  K a r k i n i t s k y  B a y  (sm all  
phyllophora f ie ld )  over  an area  o f  150 k m 2 (at a depth o f  10-20 m). A c c u m u l a t i o n s  o f  this 
seaweed have been o bse rved  in the coastal  waters o f t h e  T a rk h a n k u t  p e n in su la  and from 
Donuzlav L ak e  to E v p a to r i j s k y  L ak e .

The total s tand ing  c rops o f  algae are: 2 0 0 ,0 0 0  t in Z e rn o v 's  P h y l lo p h o r a  F ie ld ;  
180,000 t in the sm a ll  p h y l lo p h o r a  field; and 4 0 ,0 0 0  t opposi te  w es t  C r im e a .  In a d d it ion  to 

the dominant species  there are three other species o f  p h y l lo p h o ra :  P. brodieri, P.
pseudoceranoides and P. tralia  ( K a l u g in a - G u t n ik ,  1979). T here  are 118 species o f  
invertebrates in the p h y l lo p h o r a  ( V i n o g r a d o v ,  Z a k u ts k y ,  1967) and 47 species o f  fish 
(Vinogradov, 1067). T he  mass m ac ro zo o b e n th o s  species in Z e rn o v 's  P h y l lo p h o r a  F ie ld  
are: the b iv a lv e  m o l lu sc s  M ytilus galloprovincialis (D = 380 in d .m "2, B = 210  g .m "2), 
M ytilaster lineatus (D = 6 in d .m " 2, B = 210 g.m"2), the gas t ropod  Rissoa parva  (D = 10
ind.m"2, B = 0.2 g .m "2), the ba rnac le  Balanus improvisus (D = 7 in d .m " 2, B = 0.2 g .m "2), the 
polychaeta N ereis succinea (D = 52 in d .m "2, B = 3.1 g.m"2) (T. M i k h a i l o v a ) .

In E g o r l i t s k y  B ay  the mass species o f th e  P h y l l o p h o r a  b io c o e n o s i s  are: the b iv a lv e  
mollusc M ytilaster lineatus (D = 11,000 in d .m " 2, B = 600 g .m "2), the po lychae tes  Nereis
zonata  (D = 1,400 in d .m " 2, B = 21 g .m "2), Platynereis dumerilii (D = 1,200 in d .m "2, B = 11 
g.m"2) (D. C h e r n y a k o v ,  personal  c o m m u n ic a t io n ) .  T he  charac te ris tic  m ac ro zo o b e n th o s  
species are: Bittium  reticulatum, Harmothoe imbricata, Balanus improvisus and Synisoma
capito.

A  c o m m e rc i a l  s tand ing  crop o í  Phyllophora  is cu r ren t ly  av a i lab le  o n ly  in the small  
phyllophora  f ie ld  in K a r k i n i t s k y  B ay .  In 1993 it  to ta led  182,000 t, w h i le  the reco m m e n d e d  
harvest d id not exceed  9,000 t. F ro m  D o n u z la v  L ak e  to the c i ty  o f  E v p a to r i a  the stand ing  
crop is est im ated  at 4 0 ,0 0 0  t w i th  a p e rm iss ib le  harvest o f4 ,0 0 0  t (B ry a n tsev ,  1994).
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T h e  s e a g r a s s Zostera B i o c o e n o s i s

The  d o m in a n t  species o f  the Zostera b io co e n o s is  are Zostera marina and Z. noltii (a total 
o f  5 species o f th e  genus Z ostera) .  T he  b io co e n o s is  can be found  on s i l ty - s an d y  sediments 
at depths o f  0.2 to 12 m. It form s dense g row ths  in bays and lim ans.

T he  d is t r ib u t io n  o f  Z o s te ra  in coastal  areas has d e c l in ed  in recent years  as the result 
o f  a n th ro p o g en ic  in f luences ,  e sp e c ia l ly  on the northw estern  s h e l f  and in the bays o f  
C r im e a .  A n  e x cep tio n  is the K e r c h  Strait,  w here  h y d r o l o g ic a l - h y d r o c h e m i c a l  conditions 
rem ain  favourab le  for the d e v e lo p m en t  o f  sea weeds .  The  average b io m ass  o f  Zostera was 
5,058 g .m "2, and its densi ty  433 in d .m "2. In other areas o f t h e  U k r a in ia n  s h e l f  the Zostera 
b io m ass  and abundance  v a r ied  from 7 5 0 -4 ,0 0 0  g . m '2 and 2 6 0 -8 0 0  in d .m " 2 respectively 
( M i l c h a k o v a ,  pe rsonal  c o m m u n ic a t io n ) .  There  are 17-40 species o f  a lgae in the Zostera 
b io co e n o s i s ,  w h ic h  acco u n t  for from  1 to 3 0 %  o f  the p h y to co e n o s is  b iom ass .  The 
do m in a n t  species are: Viva rigida, Chaetomorpha chlorotica, Ectocarpus confervoides,
Laurencia obtusa and Gracilaria verrucosa ( K a l u g in a - G u t n ik ,  1974; M i l c h a n o v a ,  1988). 
T he  total n u m b e r  o f  m ac ro zo o b e n th o s  species varies  from  24 in the kut part o f  K a rk in i t sk y  
B a y  (northw es tern  shelf) to 70 in K a z a c h e y  B a y  near Sevastopo l  (C S ) .  In the freshened 
area  o f th e  northw estern  s h e l f  the b io co e n o s is  con ta ins  the crabs M a c ro p ip u s  holsatus and 
R h i th ro p a n o p e u s  harris i  t r iden tata  and the p raw n s  P a laem o n  adspersus and P. elegans. In 
the sh a l lo w  w ater  o f t h e  east o f T e n d r o v s k y  B ay ,  w h ic h  is w here  Zostera o ccu rs  in the 
greatest quantit ies,  the mass species in the b io co e n o s is  are: the m o llu sc s  A bra ovata (D = 
1,100-10500 in d .m -2 ,  B = 50-200  g .m -2)  and H ydrobiidae  (D = 2 8 5 0 -1 9 ,1 0 0  in d .m -2 ,  B = 
13-90 g .m -2) .  T here  are 36 species in the b io co e n o s is .  The  total dens i ty  and b io m a ss  aæ 

6 ,3 0 0 -2 0 ,7 0 0  ind .m -2  and 100-260 g .m-2 re sp ec t iv e ly  (D. C h e r n y a k o v ,  personal
c o m m u n ic a t io n ) .  T he  mass species o f  the b io c o e n o s i s  on the C r im e a n  s h e l f  are: the 
gas t ropod  m o l lu sc s  M ohrenstem iaparva  (B = 4 g .m "2), Bittium  reticulatum  (B = 60 g.m'2), 
and the b iv a lv e  m o l lu sc  M ytilaster lineatus (B = 500 g .m "2). T he  fish o f t h e  Syngnathidae 
f a m i ly  are charac te ris t ic  o f th is  b io co en o s is .

T h e  a lg a  Cystoseira B io c o e n o s i s

The  d o m in a n t  species in the Cystoseira  b io co e n o s is  is the b ro w n  a lga  Cystoseira barbata, 
w h ic h  d ev e lo p s  on ro c k y  substrates f rom  the spray zone  to a depth  o f  15 m. The C. 
barbata b io co e n o s i s  once o c c u p ie d  the entire ro c k y  coast o f U k r a i n e  but today o ccu rs  only 
on the C r im e a n  S h e l f  and p o s s ib ly  n e a r Z m e i n y  is land  ( S o ly a n ik ,  1959).

T he  mass species are: the m o l lu sc s  M ytilaster lineatus (D = 50 -6 ,8 0 0  in d .m " 2, B = 
2 0 0 -6 9 0  g.m"2) and Rissoa splendida; the am p h ip o d s  Amphythoe vaillanti and Caprella 
acantifera; and the p o lychae te s  Grubea clavata. T he  average dens i ty  and b io m a ss  o f  the 
m ac ro zo o b e n th o s  in the b io co e n o s is  are 13 ,000-35 ,000  in d .m " 2 and 3 7 0 -9 6 0  g .m  
re sp ec t iv e ly .  A  tota l o f 23 species w ere  reco rded  in the b io co e n o s is  on the C r im e a n  shelf, 
i n c lu d in g  representat ives o f  the i ch th y o fau n a  o f  the L ab r id ae  f a m i ly  and the blue 
dam self ish  Chromis chromis. The  ep ip h y th o n  o f  Cystoseira is d e sc r ib ed  in deta il  by  E. 
M a k k a v e e v a  (1979) .  O ther  c o m m o n  species include:  the po lychaetes  N e re i s  succinea,
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Nephthys hom berg i i  and Terebellides stroemi; the m o l lu s c s  M ytilaster lineatus, 
Cerastoderma glaucum, Irus irus, Polititapes aurea, D onacilla cornea  and P ilar rudis. 
There are a few b io co e n o se s  w h e re  rare species p re d o m in a te ,  such as A m phioxus 
(Branchiostoma) lanceolata, w h i c h  c o lo n i z e d  coarse  "a m p h io x u s "  sand near C a p e  F o ro s  
(Crimean shelf), the h y d r o id  Pachycerianthus solitarius, and the a sc id ian s  Eugyra  
adriatica and Ascid iella  aspersa. The  d i s t r ib u t io n  o f th e  m a in  ben th ic  b io c o e n o se s  on  the 
Ukrainian she lf is  given in F ig .  17.

VI. M a rin e  W e tla n d s

The Ukrainian coast o f  the B lack  Sea and the A z o v  Sea is rich in different k inds o f  
wetlands, m arine ,  b ra c k i sh -w a te r  and freshwater.  S o m e  o f  th em  are large: e.g. E as te rn  
Sivash (165,000 ha); K a r k i n i t s k y  B a y  and D z h a r y l g a c h  B a y  (8 7 ,0 0 0  ha); and T e n d r o v s k y  
Bay (38,000 ha). O thers  are sm a l l  in area: e.g. K r i v a y a  B a y  and K r i v o i  P e n in s u la  (1400  
ha); the seaside from  C h e r n o m o r s k  to C a p e  U r e t  in the C r i m e a  (9 ,600  ha). There  are a tota l  
o f  19 marine w e t lands  in U k r a in e  ( F i g . 18), o f w h i c h  11 are in the B l a c k  Sea and e igh t  in 
the A zo v  Sea. The total area  o f these  w e t la n d s  is a p p r o x im a te ly  6 3 5 ,0 0 0  ha.

In  add it ion  to th e i r  e c o lo g ic a l  im por tan t  the w e t la n d s  o f t h e  B l a c k  Sea  bas in  also 
provide valuable  g o o d s  and se rv ices  for loca l  people .  T hese  in c lu d e :  f lood  c o n t ro l ,  the 
retention o f  po llu tan ts  and sed im ents ,  support  for c o m m e r c i a l  f ishe r ies ,  r ecrea t iona l  
potential and the p r o v i s io n  o f  im p o r tan t  habitats  for w i l d l i f e ,  i n c lu d in g  m an y  e n dange red  
species. The m a in  g e o lo g i c a l ,  m o r p h o m e t r ic a l  and e c o lo g i c a l  c h arac te r i s t ic s  are sh o w n  in 
Annex I, Table  11. T he  th rea tened  species  o f  plants and b irds  and the p ro tec ted  areas in 
the Ukra in ian  m ar ine  w e t la n d s  are sh o w n  in T ab les  2 2 -2 3 -2 4 .

Table  22. R a r e  p l a n t s  o f t h e  U k r a i n i a n  m a r i n e  w e t l a n d s

Species o f  p la n t s C a t e g o r y  o f  p r o t e c t i o n JV® o f  w e t l a n d *

Utysopogon gryllus I 1,2 ,  9, 1U
Ctadium mariscus II 1,2,10
Dam asonium  alisma I 15
Elitrigia stipifolia II 15,18
Epibctcb is palustris m 1,7
Erem ogone cephalotes lí 5 ,6
M ursitea quaarifolia i 1,2
Leucojum  aestivum 1,7
G lanium flavum i 16
Orchis palustris lí 1,7,10
Trapa natans lí 1,2,5,7

S a l  V in  i a  na tans 1,2,5,7
Aldrovanda vesiulosa iii 1.2,5,7

* name o f  wetland see legend F ig .  18
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T a b le  2 3 . R a re  s p e c ie s  o f  b ird s  b re e d in g  in  U k ra in ia n  m a r in e  w e tla n d s

S pec ies  o f  B ird s W e tla n d s*  (p a ir s  o f  b re e d in g  b ird s ) W e tla n d s*  (n u m b e r  o f  in d iv id u a ls  d u r in g  
s e a so n a l a c c u m u la tio n s )

Pelecanus onocrotalus - 1(2.100); 3(2.000); 4(120); 5(500); 8(45); 9(30)

Pelecanus crispus 1(3) 1(25); 5 (800)
Phalacrocorax aristotelis 11 (350-500)
Phalacrocorax pygmeus 1(700); 5 (20) 1(1 300)
Platalea leucorodia 1(800); 2 (350); 5 (20)
Plegadis falcinellus 1 (300); 5 (300-2.000); 6 (200); 13 (500)
Egretta alba 2 (400); 5 (300); 7 (350-700); IO (200-700); 13 (500); 

15(10); 16(120); 17(70); 18(9-20); 19(8-15)
6(900); 18(100); 19(260)

Egretta garzetta 10(500-970): 13 (500); 17(40) 9 (76.000)

Ciconia ciconia 1(7)
Ciconia nigra - 1(10); 5(130); 9(10)

Grus grus 1(100); 8-9(300); 13 (2.000); 12 (100-300)

Anthropoides virgo 4(10); 8-9(30)

Otis tarda 1(10); 8 (10)
Urania ruficolis — 1-3-4(2.000)
Casarca ferruginea K?) 1 (60); 8 (10)
Somateria mollissima 8(700)
Aythya ferm a 2 (1.800): 3 (170) 3 (18.000); 6 (5.000): 7 (6.000); 8 (25.000-40,000); 9 

(60.000); 10(7.900)

Avthva niroca 1(130); 5(20) 1(100): 5 (50)
—io
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Netta rufina 2(400) 12-13 (3,000)
Tadorna tadorna 6(70): 10(70) 12-13 (12.000)
Pandion halia , tus - 1(5): 5(5); 9(2-3)
Haliaeetus albicilla K?) 1(8); 3-4(14): 8-9(55)
Charadrius alexandrinus 4(30): 6(35)
Charadrius dubius 6(15)
Himantopus himantopus 1(15); 4(80-90); 5(5): 6(10); 13(600-800): 14(20); 

15(250); 17(10-26)
Recurvirostra avoseta 4(100): 6(100); 9(250): 13(500-600); 14(60); 15(50- 

250)
4(1.300); 13(50)

Haematopus ostralegus 1(5)
Numenius phaeopus 1(600)
Glareola pratincola 3(60); 4(60); 8-9(50-60): 16-17-18-19(200):
Glareola nordnanni 8-9(4-25):
Larus ichthyaetus 12(115-245); 13(360) 10(300)
Larus genei 6(10); 9(6.800-37,450); 10(300): 12(1.000-1.300): 

13(850)
12-13(200)

Larus melanocephalus 6(120); 12(2.000); 13(450)
Apus melba 11(10)

* name o f  wetland see legend l-'ig. IS
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T a b le  2 4 . P ro te c te d  a re a s  o f  U k ra in ia n  m a r in e  w e tla n d s

IN" o f  
w e tlan d

E x is tin g  p ro te c te d  te r r i to r ie s

1 Part o f  w etland  (9 ,000  ha) —  in the sta te  rese rve  “ D unajsk ije  P lavn i”
2 —

3
4
5 Part o f  the territo ry  —  in the gam e reserve “ U rochische D nestrovsk ije  P lavni” ; L im an —  th e  G am e R eserve o f  the 

M ilita ry  S ociety  o f  F isherm en and H unters (M SFH )
6 T w o O rn itho log ica l G am e R eserves in the L ow er (“T iligu lskaja  Peresyp”, “ N izov je  T iligu lskogo  L im ana” (“ L ow er 

T iligu lsk i L im an” ); the hun ting  econom y  o f  th e  Society  o f  F isherm en and H unters (S F H )—  in th e  U pper Lim an
7 Ich thyo log ical G am e R eserve “ K rasnaja  H atka” ; som e o f  SFH and M SFH
8 G rea te r part —  in the State B iosphere R eserve “ C hernom orsk i”
9 In the S tate B iosphere R eserve “ C hernom orsk i”
IO R eserve “ L eb jaz ije  O strova” (“ S w an’s Islands” ); K olonchaksk ije  Islands —  in the G am e R eserve
11 G am e R eserve
12
13
14 Fedo tova P eninsu la  and the U pper L im an —  G am e R eserves
15 O ne hydro log ical protected  area; three O rn itho log ica l G am e R eserves —  “A ltash irsk i” , “ R odionovsk i ", 

“ S tepanovska ja  K osa”(“ S tepanovska ja  P en insu la” )
16 G am e R eserve
17 S ta te  G am e R eserve
18 G am e R eserve
19 O rn itho log ica l G am e R eserve “ K rivokoski L im an” ; State N ature  M em orial “ K rivaja K osa" (“C urved  P en insu la")



Current State of 
Biodiversity and Trends in 
Biological Processes

I. The Impact of Eutrophication on Marine Flora and Fauna

The state o f  the B l a c k  Sea ecosystem  w as p re de term ined  by the g e o g rap h ica l  and 
geopolitical  s i tuat ion  o f  its d ra inage  bas in .  O f  all  the E u ro p ea n  se m i-e n c lo se d  and coastal  
seas, the B la c k  Sea and the A z o v  Sea are the m os t  iso lated  from the ocean .  T h e i r  dra inage  
basin includes the te rr i to ries  o f  m an y  countr ies ,  has an area  o f  2.2 m i l l i o n  k m 2 (F ig .  19), 
and is inhab i ted  by at least 162 m i l l i o n  p eop le  (M e e ,  1992). T he  ca tch m en t  areas o f t h e  
Black Sea and A z o v  Sea are r ich  in land-based  sources o f  different  po llu tan ts ,  w h i c h  are 
transported into the sea by  about 300 r ivers ,  the p r in c ip a l  a m o n g  w h i c h  are the D anube ,  
Dnestr and D n e p r  w h i c h  f lo w  into the northw estern  B la c k  Sea.

U n t i l  the ear ly  1960s, the no rthw estern  s h e l f  w as  b i o l o g i c a l l y  the r ichest  and most 
productive reg io n  o f th e  B l a c k  Sea, in c lu d in g :  the im m ense  m ea d o w  o f  red algae "Z ernov 's  
Phyllophora  f i e ld " ,  in the cen tra l  part  o f t h e  northwestern  shelf; ex tens ive  f ie lds o f th e  sea 
grasses Zostera sp. in sh a l lo w  bays; large quanti t ies  o f  m o l lu sc s  (e.g. the b lue  mussel 
M ytilus galloprovincialis and the oyste r  Ostrea edulis), bo t tom  crustaceans (e.g. 
amphipods, m y s id s ,  sh r im p s  - Crangon crangon, Palaemon adspersus, P. elegans, crabs - 
Carcinus mediterraneus and M acropipus arquatus) p lus abundant  p h y to p la n k to n  and 
Zooplankton, all  o f  w h i c h  in turn created favourab le  c o n d i t io n s  for m any  species o f  both 
adult and y o u n g  bo t tom  and p e lag ic  fish.



504
D N E P R

20
70

F ig . 19 D ra in a g e  b a s in s  o f t e n  pr in c ip a l B la c k  S e a  rivers (a rea s, ths k m 2).
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The most nu m ero u s  o f  these fish were: flatfishes (Psetta maeotica, Platichthys
fle su s Inserts and Solea lascaris); gob ies  (Neogobius melanostomus and M esogobius 
bactrachocephalus); the th o rn b ack  Raja clavata; the stingray  Dasiatis pastinaca; the 
whiting Odontogadus merlangus euxinus; and sturgeons (Huso huso, Acipenser stellatus 
and A. guldenstadti colchicus). The  p e lag ic  fish o f  the northw estern  s h e l f  in c lu d ed :  the 
anadromous B la c k  Sea shad A losa kessleri pontica; the bon i to  Sarda sarda; the horse 
mackerel Trachurus mediterraneus ponticus; and grey m ulle ts  (Mugil cephalus, Lisa  
uurata and L. saliens).

Different authors ( A l m a z o v ,  1962 and 1967, Z a i t se v  et a l . ,  1987) have est im ated  
that tile amounts o f  nutrients  and o rg an ic  substances in troduced  by the D anube ,  D nes tr  and 
Dnepr rivers onto the northw estern  s h e l f  increased a p p ro x im a te ly  tenfo ld  between the 
1950s and the 1980s. The  northwestern  s h e l f  is the largest  h y p e r t ro p h ic  area in the entire 

Mediterranean B as in  from the Straits o f  G ib ra l t a r  to the w est  to the A z o v  Sea to the east.

The chain o f  b i o lo g ic a l  consequences  o f  th is  excess nu tr ien t  r u n - o f f  can be 
characterized as fo l lo w s:

Phytop lank ton  B lo o m s

The immediate co nsequence  is an outburst  o f  p h y to p la n k to n ,  e sp e c ia l ly  d ino f lage l la te s ,  
euglenoids, and different  species o f  p ico p la n k to n .  T he  most  s t r ik in g  exam ples  o f  such 
phytoplankton b lo o m s  o c c u r  on the northwestern  s h e l f  (T ab le  25).

Tab le  25 .  A v e r a g e  b i o m a s s  o f  p h y t o p l a n k t o n  d u r i n g  the  b l o o m i n g  p e r i o d  on the 

n o r t h w e s t e r n  s h e l f  o f t h e  B l a c k  Sea

Period A v e r a g e  b io m a s s  (m g .  3) A u t h o r

1950s 670 Ivanov ,  1967

1960s 1,030 M a sh ta k o v a ,  1971

1970s 18,690 N e s te ro v a ,  1987

1980s 30,000 N e s te ro v a ,  T eren k o ,  1987

In the 1950s p e r id in ian s  accoun ted  for 18.8% o f t h e  total p h y to p la n k to n  b iom ass  
(Ivanov, 1967). By the 1980s its share had risen to 5 4 .4 %  (N es te ro v a ,  1987). R ed  tides 
caused by b lo o m s  o f  p e r id in ian s  have b eco m e  c o m m o n  p h e n o m en a  on the northwestern  
shelf (N esterova ,  1979).



T op row B ottom  row

C'a, C alanus helgo land icus ;
A n . A nom alocera  p a te rso n i;
F o , P onte lla  m ed iterranea ;
L a . L abidocera  brunescens;
C e, C entropages kroyer i;
P a , P araca lanus parvus',
P s, P seudoca lanus elongatus'.
P e. P en ilia  avirostris;
C a r , m egalopa o f  C arcinus m editerraneus.

As, A cartia  c lausi 
O i, O ithona m inu ta ;
PI. P leopis p o lyp h em o id es  
No, N octiluca  m iliaris  
B r, B rachionus  
Sy, Synchaeta  
M e, M esod in ium  rubrum

F ig . 2 0  T o p  row : th e  large s iz e  p la n k to n ic  o rg a n ism s that d o m in a ted  B la c k  S e a  co a sta l w aters  un til th e  19 6 0 s.
B o tto m  row : th e  sm a ll s iz e  p la n k to n ic  o rg a n ism s  that rep laced  th e  larger s p e c ie s  and d o m in a ted  c o a sta l w aters in the 1980s.
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Blooms o fO n e -c e lle d  A n im a ls  and  J e lly fish

One o f th e  consequences  o f  p h y to p la n k to n  en r ich m en t  has been an increase in the n u m b er  
o f  some herb ivore  and de tr i t ivo re  Z oop lan k to n  species. T he  m ost  t y p ic a l  are: the flage lla te  
Noctiluca scintillans; the in fusorian  M esodinium  rubrum; the j e l l y f i s h  Am elia aurita; some 
rotatorians; the c lad o ce ran  Pleopis polyphemoides; and the co p ep o d  Acartia clausi.

The Decline in  P o p u la tio n s  o f  L a r g e  P la n k to n ic  C ru sta cea n s

In contrast to the above ,  the po p u la t io n s  o f  re la t iv e ly  large p e lag ic  crustaceans,  in c lu d in g  
carnivores, m ix o t ro p h e s  and even he rb ivores ,  have begun to dec l ine :  e.g. the neustonic  
Pontellidae, Centropages kroyeri, and the z o ea  and m e g a lo p a  o f  crabs.  T h is  can be 
explained by  the concen tra t io n  o f  to x ican ts  in the surface m ic ro la y e r .  The  d ec l ine  in crab 
populations is assum ed to be due to h y p o x ic  co n d i t io n s  on the shelf. B u t  the reason for the 
decrease in the p o p u la t io n s  o f  the p lan k to n ic  Calanus and Pseudocalanus is not yet fu l ly  
clear, although the general  t rend has been for a d ec l in e  in p o p u la t io n s  o f  large p lan k to n ic  
speoies and an increase in the n um bers  o f  sm a lle r  species (F ig .  20).  T h is  has affected the 
Zooplankton w h ic h  serve as food  for m ar ine  f ish.  (Z a i tsev ,  1992).

Decreasing W a te r  T r a n sp a r e n c y  and  the R ed u ctio n  o f  B en th ic  M a cr o p h y te  
Com m unities

Another im portan t  conseq u en ce  o f  e u tro p h ica t io n ,  p h y to p la n k to n  b lo o m s ,  and a sharp 
increase in the n u m b e r  o f  some Z oop lank ton  species,  has been the d ec l in e  in water  
transparency in the B l a c k  Sea, and a c o r re sp o n d in g  change  in the co m p e n sa t io n  depth  o f  
the water c o lu m n .  A  d ec l in e  in w a ter  t ransparency  causes a w e a k e n in g  o f  the 
photosynthesis o f  bo t tom  algae due to low  l igh t  penetrat ion  and a reduct ion  in the sh e l f  
macrophytocoenosis ,  excep t  for those ve ry  sh a l lo w  form s c lose  to the edge o f  the sea. A 
typical exam ple  has been the degrada tion  o f  Z e rn o v 's  P h y l l o p h o r a  f ie ld  (F ig .  21).  In the 
late 1960s th is  c o m m u n i ty  o c c u p ie d  11,000 k m 2 o f t h e  no rthw estern  s h e l f  at depths o f  20 
m to the north and 60 m to the south. The  c o m m u n i ty  w as c o m p o s ed  o f  three species o f  red 
algae, Phyllophora net~vosa, P. brodiaei and P. membranifolia, and a dozen species o f
invertebrates w h i c h  w ere  e ither attached to or  l iv e d  am ongs t  the algae: e.g. sponges,
hydrozoans, b ry o z o an s ,  m o l lu sc s ,  po lychaetes ,  barnac les ,  a m p h ip o d s ,  isopods ,  sh r im ps,  
crabs and asc id ians .  M o r e  than 40 species o f  fishes were  assoc ia ted  w i th  the Phyllophora  
biocoenosis for feed ing ,  rep ro d u c t io n  or h iberna tion  ( V in o g r a d o v ,  1967). M a n y
invertebrates in th is  c o m m u n i ty  (e.g. the sponges M ycale syrinx and Haliclona ascidia, the
isopods Idotea baltica basteri and Synisoma capita, a m p h ip o d s  Gammarus locusta, 
Caprella acantifera, Phtisica marina, and the decapods  Crangon crangon and M acropus 
arquatus) are p ro tec t iv e ly  c o lo u re d  against a red or redd ish  b a c k g ro u n d  m a k in g  them 
animals a lm os t  i n v is ib l e  to predators  and prey. T he  same c o lo u r in g  can be found  in several 
fish species such as the c l i n g f i s h  Lepadogaster lepadogaster and L. candollei, the shore 
rockling Gaidropsarus mediterraneus, the wrasses Crenilabrus quinquemaculatus and
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Ctenolaprus rupestris and the g o b ies  M. batrachocephalus and  N. melanostomus. Even 
som e p e la g ic  fish in th is  c o m m u n i ty  d if fe r  from  sp ec im en s  in h a b i t in g  o ther  biotopes by  
h a v in g  red or redd ish  fins (e.g. the B l a c k  Sea shad and m ack ere l) .  A  d ras t ic  reduction o f  
Phyllophora  m ea d o w s  began in the 1970s. By the m id  1980s the surface area  o f  1he 
c o m m u n i ty  had d e c l in e d  ten fo ld  (Z a i tsev ,  1992), the s p e c i f i c a l ly  c o lo u r e d  Phyllophora  
fauna  had p r a c t ic a l ly  d isappea red  and the northw estern  s h e l f  had , as a  result,  lost an 
im por tan t  habita t  for m ar in e  invertebra tes  and fish  as w e l l  as a  r ich  source  o f  o x y g e n .

H y p o x ia  a n d  the M ass  M o r t a l i t y  o f  Bottom  A n im a ls

A n o t h e r  im p o r tan t  c o n se q u en c e  o f  the eu tro p h ica t io n  o f  the B l a c k  Sea has been THE 
sed im en ta t io n  o f  large am oun ts  o f  dead p h y to p la n k to n  to the s h e l f  as a  result  o f  THE 
increased  b io m a ss  o f  p e la g ic  m ic ro p h y te s .  T h e  d e c o m p o s i t io n  o f  this o rg a n ic  material 
causes h y p o x i a  and  even a n o x ia  in the near-bo t tom  w a te r  layers.  T h e  fo rm at io n  o f  laige 
h y p o x ic  areas is a  n e w  p h e n o m e n o n  in the B l a c k  Sea eco sy s tem ,  w h i c h  w as  first  recorded 
in A u g u s t  - Sep tem b er  1973 on the no r thw estern  shelf. L a te r  h y p o x ia - in d u c e d  mass 
m o r ta l i t ie s  o f  ben th ic  inver tebra tes  and fishes w e re  re co rd e d  o v e r  a  surface area  o f  3,500 
k m 2 b e tw een  the D a n u b e  r iv e r  d e l ta  and the D n e s t r  r iv e r  estuary  (S a l s k y .  1977, and 
Z a i t se v ,  1977). In m o re  recent years ,  h y p o x ia - in d u c e d  mass m o r ta l i t ie s  o f  benthic 
o rg a n ism s  have b e co m e  o rd in a ry  p h en o m e n a ,  the ir  scale  dependent  on the meteorological,  
h y d r o l o g ic a l ,  h y d r o c h e m ic a l  and b i o lo g i c a l  p ecu l ia r i t ie s  o f  each su m m e r  season (Table 
26).  On the no r th w es te rn  s h e l f  the b i o lo g i c a l  losses caused  by h y p o x i a  are estimated at 
100-200 t  o f  o rg a n ism s  per square k i lo m e tre  o f  sea bo ttom . O v e r  the p e r io d  1973-1990 THE 

tota l  b i o lo g i c a l  losses are es t im a ted  a t  60 m i l l i o n  t, i n c lu d in g  5 m i l l i o n  t  o f y o u n g  and adult 
fish from  both  c o m m e r c i a l  and n o n - c o m m e r c i a l  species.  T he  m os t  c o m m o n  v ic t im s  OF 
h y p o x i a  in c lu d e  m o l lu sc s ,  ba rnac le s ,  c rustaceans and bo ttom  fishes. S o m e  p e la g ic  species, 
such as a n c h o v y  and m a c k e re l ,  are so m e tim es  affected by h y p o x ia ,  a l though  the 
m e c h a n ism  by  w h i c h  th is  happens is no t  ye t  fu l ly  unders tood .

Table 26. Surface areas (103 kmA ) o f  h y p o x ic  zones on the no rthw estern  Black 
Sea s h e lf  in  1973-1990.

Y e a r S u r f a c e  a r e a Y e a r S u r f a c e  a re a Y e a r S u r f a c e  area
1973 3.5 1979 15.0 1985 5.0
1974 12.0 1980 30.0 1986 8.0
1975 10.0 1981 17.0 1987 9.0
1976 3.0 1982 12.0 1988 12.0
1977 11.0 1983 35.0 1989 20.0
1978 30.0 1984 10.0 1990 40.0
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The d e c o m p o s i t io n  on the sea bo ttom  o f  large quanti t ies  o f  dead a n im a ls ,  u su a l ly  at 
depths o f  8-10 to 4 0 m ,  p ro d u ces  h y d ro g en  su lp h id e  in h y p o x ic  areas. In fact, there are two 
hydrogen su lph ide  zo n es  in the B l a c k  Sea (Z a i t sev ,  1992): one c o m p r ise s  the entire  deep 
water c o lu m n ,  the up p e r  l im i ts  o f w h i c h  are a round  7 0 -8 0 m  b e lo w  the surface in the centre 
ofthe sea; the other is on the n o r thw estern  s h e l f  at depths o f  8-10m to 3 5 -4 0 m .  The  fo rm er  
was one o f th e  sp ec if ic  e c o lo g ic a l  features o f th e  B la c k  Sea, even p r io r  to eu tro p h ica t io n .  
The second zone  first appeared  in the ear ly  1970s as a result  o f  the a n th ro p o g en ic  
eutrophication o f  the n o r thw estern  s h e l f  and is tem p o ra ry ,  o c c u r r in g  in su m m er-a u tu m n ,  
usually for a du ra t ion  o f  one to three w eeks .

Decreases in the In v erteb ra te  S ta n d in g  S tock

The standing stock o f  B l a c k  Sea o rg a n ism s  has decreased  c o n s id e ra b ly  as a result  o f  
hypoxia, s i l t in g  and o ther factors.  T he  tota l  b io m a ss  o f  P h y l l o p h o r a  on the northw estern  
shelf fell from 9 m i l l i o n  t in the late 1960s to 0.3 m i l l i o n  t in the m id  1980s (Z a i tsev ,  
1992). In the ear ly  1960s the tota l  b io m a ss  o f  the b lue  m usse l  on the n o r thw es te rn  sh e l f  

was about 10 m i l l i o n  t. By the 1980s the f igure  had been cut by  tw o  th irds  and the 
population w as  d o m in a te d  by ju v e n i l e s .  T he  oyste r  Ostrea edulis is ve ry  sensi t ive  to 
silting, and has n o w  a lm o st  c o m p le te ly  d isappeared  from the no r thw estern  s h e l f  w h e re ,  in 
tile late 1950s, it  n u m b e re d  m ore  than 50 m i l l i o n  i n d iv id u a ls  (Z a i t sev ,  V i n o g r a d o v ,  1967). 
The populat ions  o f  crabs,  h e rm it  crabs,  ghost  sh r im ps (Callianassd), and bo t tom  fish  such 
as turbot, w h ic h  w ere  ve ry  c o m m o n  on the n o r thw estern  s h e l f  u n t i l  the 1960s, have  also 
virtually d isappeared .

Increases in  the P o p u la tio n s o f  F ish  In h a b itin g  the Sh a llow  S u b -lit to r a l Z o n e

Since the late 1980s there has been a s izab le  increase in p o p u la t io n s  o f  sm a ll  shore fish 
such as the s i lv e rs id e  A l t h e r i n a  m o c h o n  p o n t ie ,  the sand lance Gymnammodites cicerellus, 
tile transparent g o b y ,  Aphia  minuta, the b len n y  Blennius tentacularis and o ther species 
immune to p redat ion  by M nem iopsis leidyi.

In the 1980s a species b ecam e  a cc l im a t i s e d  to the sh a l lo w  waters  o f th e  B l a c k  Sea, 
namely the g rey  m u lle t  M ugil so-iuy, w h ic h  o r ig in a ted  in the A m u r  r iv e r  estuary and the 
brackish w a te r  areas o f  the Sea o f  Japan. D u r i n g  the 1970s and 1980s M ugil so-iuy  fry 
were air  t ranspor ted  to the M o l o c h n a y a  r iv e r  estuary in the A z o v  Sea and the D neste r  r iv e r  
estuary in the B l a c k  Sea ( G o r e lo v ,  E s ip o v a ,  1992). T he  in i t ia l  attempts w e re  unsuccess fu l  
but M ugil so-iuy  e v en tu a l ly  becam e  a c c l im a t i s e d  and has b red  su ccess fu lly ,  p a r t i c u la r ly  in 
tile A z o v  Sea. A c c o r d i n g  to S. P. V o l o v i k  (pe rsonal  c o m m u n ic a t io n ) ,  an es t im ated  90 
m illion fry w ere  p ro d u c ed  in 1989 and another 50 m i l l i o n  in 1990. B o th  adults and y o u n g  
fish are v e ry  n u m ero u s  a lo n g  the South  C r im e a n  coast. A d u l t  sp ec im en s  w in te r  a lo n g  the 
southern B l a c k  Sea coasts and can also be  fo u n d  near T ra b z o n  in J a n u a ry -F e b ru a ry  (S. 
Unsal, pe rsonal  c o m m u n ic a t io n ) ,  l í  M ugil so-iuy eggs and larvae p rove  to be  im m u n e  to 
predation by M nem iopsis leidyi, th is  ve ry  eu ry h a l in e  ,md e u ry th e rm o u s  m u lle t  c o u ld  
become one o f th e  abundant  near-shore  fish species  o f th e  B l a c k  Sea and A z o v  Sea.
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Fig. 21 Progressive reduction of the Zernov's "Phyllophora Held" on the northwestern shelf in 
1950s ( .............), 1960s 1970s (------ ) and 1980s (_________ ).

II. D i r e c t  H u m a n  I m p a c t  o n  S p e c i e s  D i v e r s i t y

T here  are a  n u m b e r  o f  an th ro p o g en ic  in f luences on B l a c k  Sea b io d iv e rs i ty .  O ne  is the 
in t ro d u c t io n  o f  a l lo c h th o n o u s  o rg an ism s  for  the b i o lo g ic a l  c o n tro l  o f  some loca l  species. 
F o r  e x am p le ,  the m in n o w  Gambusia qffinis w as  in troduced  in 1925 from Italy in an 
attempt to eradicate  m o sq u i to es  in the K o l k h i d a  w e t lands .  Gambusia offinis can now  be 
found  in r iv e r  m ouths  and o ther lo w  sa l in i ty  areas o f th e  B l a c k  Sea.

T he  p u m p  k in g se ed  Lepom is gibbosum  w a s  in troduced  from  N o r t h  A m e r i c a  into 
E u ro p e  as a  b r ig h t ly  c o lo re d  a q u ar iu m  fish. It spread to fresh-water ponds  and rivers  and is 
n o w  c o m m o n  in the D an u b e  de lta  and o ther b ra ck ish -w a te r  areas and  can a lso  be  found in 
the northw estern  N W  B l a c k  Sea. In the D a n u b e  de lta  and estuaries i t  feeds on fish eggs and 
larvae.

T he  m a in  d irec t  hum an  im pac t  on the b io d iv e r s i ty  o f th e  B l a c k  Sea is the accidental 
in t ro d u c t io n  o f  species f rom  e lsew here  in the ba llas t  and b i lg e  waters  o f  ocean  g o in g  ships, 
in f o u l in g  c o m m u n i t i e s ,  and in the in te rna t ional  in troduc t ion  o f  exo tic  c o m m e rc i a l  fish and
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invertebrates. F i g  22  co n ta in s  a sch em a tic  d iag ra m  c h a r t in g  the in t ro d u c t io n  o f  exo tic  
species into the B l a c k  Sea.

There have  o n ly  been tw o  success fu l  e x am p les  o f  the in ten t io n a l  in t ro d u c t io n  o f  
exotic species: M ugil so-iuy  has n o w  b eco m e  a mass c o m m e rc i a l  f ish ,  w h i l e  Crassostrea  
gigas is cu l tu red  in som e areas a lo n g  the C a u c a s i a n  and C r i m e a n  coasts .

Ecological Consequences o f  Changes in the B io d iv ers i ty  o f  the B la c k  Sea

The most recent changes  in the B l a c k  Sea b o t tom  b io co e n o se s  w h i c h  as a result  o f t h e  
penetration and a u to a c c l im a t i s a t io n  o f  ex o t ic  spec ies  have been caused  by the in tro d u c t io n  
o f  the gas t ropod  R apana thomasina, the b iv a lv e  m o l lu s c s  M ya arenaria  and Scapharca  
inaequivalvis, and the c o m b  j e l l y  M nem iopsis sp.

R apana thomasiana

This large p red a to ry  m o l lu s c  f rom  the Sea o f  Japan  w as  firs t d i s c o v e re d  in the B l a c k  Sea in 
1947 in N o v o r o s s i s k y  B a y  ( D r a p k in ,  1953). I t  d id  not have any ser ious c o m p e t i to r s  and,  as 
a result, it  d isp e rsed  a lo n g  the C a u c a s i a n  and C r i m e a n  coasts ,  ap p ea r in g  in the A z o v  Sea, 
and reach ing  R o m a n i a n ,  B u l g a r i a n  and T u r k i s h  w a ters  ( C h u k h c h i n ,  1984; C v e tk o v .  
Marinov, 1986).

R apana thomasiana  is ve ry  ferti le  and to le ran t  o f  s ig n i f ic a n t  f re sh en in g ,  the 
contam ination  o f  w a te r  and o x y g e n  d e f ic ie n c y .  The  w id e  d i s t r ib u t io n  o f  a new ,  h ig h ly  
adaptive p reda to ry  m o l lu s c  in the B l a c k  Sea has s ig n i f ic a n t ly  changed  the structure o f  
many b o t to m  b io co e n o se s .  P o p u la t io n s  o f  large  b iv a lv e  m o l lu s c s ,  such as M ytilus  
galloprovincialis, O strea edulis and Pecten ponticus  have fa l len  c o n s id e r a b ly  at several 
sites ( C h u k c h in ,  1984). The  g as t ro p o d  R apana thomasiana  has also had an im p ac t  on the 
biocoenoses o f  soft sed im en ts ,  f eed in g  on  Venus gallina, Gouldia minima, P ilar rudis, and 
other sm all  b iv a lv e  m o l lu sc s .

P o p u la t io n s  o f  R apana thomasiana  are c o m p a r a t i v e ly  lo w  in the n o r thw es te rn  
Black Sea and it has had little  im p ac t  on the m ar in e  eco sy s tem  in the reg io n .  The  reasons 
for the lo w  R apana thomasiana  p o p u la t io n s  on the n o r thw es te rn  s h e l f  are u n k n o w n .  There  
are abundant food  resources  and the leve ls  o f  w a te r  c o n ta m in a t io n  are lo w e r  than  in some 
other sites w h e re  the m o l lu s c  is ve ry  c o m m o n .

M ya arenaria

This b iv a lv e  m o l l u s c ,  w h i c h  is a na t ive  o f t h e  north  A t l a n t i c ,  was first o b se rv ed  in the 
Black Sea in 1966, on the U k ra in ia n  sh e l f  o f f  Odessa (Beshev li ,  K o l jag in ,  1967). W ith in
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15 years  M ya arenaria had becom e abundant in the no rthw estern  and western  B la c k  Sea 
and in the A z o v  Sea (C v e tk o v ,  M a r i n o v ,  1986; Ivanov ,  1986). It is p a r t i c u la r ly  numerous 
on m u d d y  sediments  in coastal  zones w here  its b io m a ss  exceeds 1 k g .m " 2. In some areas 
this soft c lam  has b eco m e  the d o m in a n t  species o f th e  n ew  b io co en o s is .

M ya arenaria p o p u la t io n s  appear to have peaked  in the northw estern  B l a c k  Sea in 
1982, w h en  its f requency  w as  7 1 .7 %  at an average densi ty  o f  58 in d .m " 2 (Iv an o v ,  1986). Its 

d is t r ib u t io n  was subsequently  l im i ted  by the a lm os t  annual  mass m or ta l i t ies  o f  benthic 
fauna  across w id e  areas be tw een  the D anube  and D neste r  estuaries. In 1981-1992 its 
average densi ty  near the D n e p r o v s k o - B u g s k y  l im an  estuary va r ied  from  2 to 310 ind .m "2.

On the o ther hand, the m o d ern  processes w h ic h  have in tro d u ced  silt to the bottom 
substrate have favoured  an increase in the d is t r ib u t io n  o f  M ya arenaria p opu la t ions .  For 
instance,  its d is t r ib u t io n  e xpanded  ra p id ly  in K a r k i n i t s k y  B ay  in the 1980s, w h en  there was 
in te rd ep o s i t io n  o f  silt par tic les  after in tens ive  bo ttom  t r a w l in g  on the northw estern  shelf 
(Z a i tsev ,  1993). A s  a result,  n e w  M ya arenaria b io co en o ses  have fo rm ed  in K ark in i tsky  
B a y  and the species has also entered other c o m m u n i t i e s  w here  the d o m in a n t  species were 
the b iv a lv e  m o l lu sc s  M ytilus galloprovincialis, Abra nitida, and Venus gallina.

Scapharca inaequivalvis (Cunearca cornea)

T h is  b iv a lv e  m o llu sc ,  w h ic h  is a m e m b e r  o f th e  In d o -P a c i f ic  fauna, w as  first d i sco v ered  in 
the B l a c k  Sea in 1968 on the C a u ca s ian  s h e l f  ( Z a ik a  et a l ., 1992). O v e r  the nex t  15 years it 
spread to the inshore  waters o f  R o m a n ia  ( G o m o i u ,  1984) and B u l g a r i a  (C v e tk o v ,  M arinov,
1986), near the D an u b e  estuary,  a lo n g  the C a u ca s ian  coast,  to the K e r c h  Strait  (Zolotarev, 

Zolotarev,  1987) and A z o v  Sea.

Scapharca inaequivalvis reaches a length o f  5.7 cm and an a g g lo m e ra t io n  o f  large 
sp ec im en s  has a mass o f  60 -80  g. It  inhabits  soft m u d d y ,  s a n d y -m u d d y ,  shelly-sandy 
sed im ents  m o s t ly  at depths o f  up to 30 m, b e c o m in g  an e lem ent in b io co en o ses  and 
sq u e e z in g  out som e na tive  m o llu sc s .  In the K e r c h  Strait  its f requency  reached 4 9 %  at an 
average densi ty  o f  3.5 in d .m " 2 and a b iom ass  o f  67 g .m "2 (Ivanov ,  1991). In some regions 
its b io m a ss  e x ceed ed  200  g .m "2 and it becam e the d o m in a n t  species.

In the no r thw estern  B l a c k  Sea Scapharca inaequivalvis is o n ly  found in 
m u d d y  sed im ents  near the D an u b e  estuary ( Z h e b r iy a n s k y  B a y )  a lo n g  w i th  the bivalve 
m o l lu s c  M. arenaria ,  another au toacc l im atisan t .  T he  densi ty  o f th e  in t ro d u ced  c la m  is 0.6-
5.0 in d .m " 2 at a b io m ass  o f  1.5-10 g .m "2. O u ts id e  Z h e b r y a n s k y  B ay .  T here  have been 
severa l o b se rv a t io n s  o f  Scapharca  i n a e q u iv a lv is  connec ted  w i th  the M . galloprovincialis 
b io c o e n o s i s  (e.g. Z m e i n y  Is land  and S h ag an sk ay a  B a n k ) .  B u t  the annual  mass morta lit ies 
o f  bo t tom  fauna  in the reg ion  appear to have p reven ted  the further d ispersa l  o f  the new 
c lam  in the coasta l  reg ion  be tw een  the D an u b e  and D nes tr  estuaries. In the A z o v  Sea, S. 
inaequivalvis has been d i sc o v e re d  in the b io co e n o s is  o f t h e  b iv a lv e  m o l lu s c  Cerastoderma 
lamarcki. In 1990 it had reached a mean densi ty  o f  up to 2.6 in d .m "2 and a b io m ass  o f  up to 
26 g .m "2.



A ccid en ta l
in tro d u ctio n

1- Balanus improvisus (X IX  century)
2- B eburneus (X IX  century)
3- Blackfordia virginica  (1925)
4-  M ere ¡ella enigmatica (1929)
5- Bougainvillia megas (1933)
6- Rhthropanopeus harrisi tridentata (1937)
7- Rapana thomasiana thomasiana (1946)
8- M ya arenaria < 1966)
9- Callinectes sapidus! 1967)
11 - Doridella obscura ( 1980)
12- Cunearca cornea (  1982)
\S - Mnemiopsis leidyi (1982)

Fig. 22 Introduction o f  exotic species into the Black Sea.

In ten tio n a l 
in tro d u ctio n

1- Pandalus kessleri. Shrimp,
(I9S9-1M 4 h u e  l i e  Sei u l - « * ) .

2- Plecoglossus atnvehs. Salmonidfish 
\  (IVM  ( iro n ic

3 -  Morone saxatilis. Sea bass 
(1965-1972. f o a  tbc NW A ilr o n  c ro o ) .

4- Salmo gairdneri. Steelhead Trout
(1965-1972. t r o  (he NW  AU«*ic a ro n i .

5- Penaeus japonicus. Shnm p
(197th. hora  (he Seo o í J e w  I.

6- Caularchus labrax. Com m on bass
(1977 t r o  W M o d n e re iro i.

7- lateolabrax japonicus. Japanese sea bass
(1978. frro lbc Soi <4M ro)

8- Crassostrea gigas. O yster 
(lOKO-l'X C.trothcScaoiM ro).

9- M ugil so n a .  Grey mullet 
(1972 -19»  t r o  (he S o i tü eçm ).

10- Oncorhynchus keta. Chum
(1970,. to o l Ule Aiuui K iw i e l i a n i
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S. inaequivalvis has thus b e co m e  a w id e sp rea d  species  in the B l a c k  Sea and
chan g ed  the structure o f  m an y  ben th ic  b iocoenoses .  Its in t ro d u c t io n  into the B l a c k  Sea and 
the A z o v  Sea has d em ons tra ted  its h igh  adaptive  c a p a b i l i ty .  M o s t  n o tab ly ,  it  has remained 
a l iv e  un d e r  h y p o x ic  c o n d i t io n s ,  w hen  other b en th ic  inver tebra tes  have died. S.
inaequivalvis's  h igh  adaptive  po ten tia l  w i l l  u n d o u b te d ly  p rom ote  its further penetration.

M nem ioposis sp.

T he  co m b  j e l l y  M nem ioposis sp. w as  in tro d u ced  from the eastern seaboard  o f  North 
A m e r i c a ,  p ro b a b ly  in ba llast  waters .  It w as first  e ncoun te red  in the B l a c k  Sea in 1982. 
W i t h i n  f ive  years  it had spread th ro u g h o u t  the n o r th w es te rn ,  central  and northeastern  Black 
Sea. In 1989 its average  c o n ce n tra t io n  reached  1.5 k g .m " 2 in o f f-shore  areas and 3 kg.m"2 in 
the near shore. Its tota l  b io m a ss  in the B la c k  Sea was es t im ated  at 7 8 0 ,0 0 0 ,0 0 0  tens 
( S h u s h k in a  et a l . ,  1990).

M nem ioposis sp. a c t iv e ly  grazes in fusorians ,  c opepods ,  acartia ,  sagitta, balanus
n a u p l i i ,  and the larvae  o f  f ish ,  b iv a lv e  and g as tropod  m o l lu s c s  (S e rg e e v a  et a l . ,  1990;
T s i k h o n - L u k a n i n a ,  R e z n ic h e n k o ,  1991). T he  in tens ive  d e v e lo p m e n t  o f  a n e w  consum er o f  
Z o o p la n k to n  p ro d u c e d  a rap id  t ran s fo rm a tio n  o f  the species and t ro p h ic  structures o f  1he 
p e lag ic  c o m m u n i t i e s  o f th e  B l a c k  Sea. A s  a result,  the b io m a ss  o f  several c o p ep o d  species 
d e c l in e d  2-3 fo ld  and sagitta  m ore  than 10 fo ld .  T he  tota l  b io m a ss  o f  m e z o p la n k to n  feed 
for M nem ioposis sp. d e c l in e d  five fo ld  in c o m p a r is o n  w i th  1978 ( S h u s h k in a  et a l . ,  1990). 
A  decrease  in the ab undance  o f  Z o o p la n k to n  m ay ,  in turn ,  have p ro d u c ed  an increase in the 
co n cen tra t io n s  o f  p h y to p la n k to n  it consum es .

The  results o f  the t ran s fo rm a tio n  o f  the p e lag ic  c o m m u n i t i e s  t r ig g e red  by the 
in t ro d u c t io n  o f  M nem ioposis sp. are p ro b a b ly  b roader  than in fo rm er  inv es t ig a t io n s  and 
m ay  have far r e ac h in g  co nsequences .  O ne  conseq u en ce  m ay  be changes  in the structure o f  
bo t tom  c o m m u n i t i e s  as the result  o f t h e  d e c im a t io n  o f t h e  larvae o f  m an y  bo t tom  benthic 
an im a ls .

S u m m a r y

It is c le a r  that  the u n in te n t io n a l  in t ro d u c t io n  o f  n e w  species is a s ig n i f ic a n t  factor in recent 
changes  in the B l a c k  Sea eco sy s tem .  T he  intense d e v e lo p m e n t  o f  some in tro d u c ed  animals 
w as  the result  o f  th e i r  h ig h  adap t ive  c ap a b i l i ty .  On the o ther hand,  the im p o v e r ish m en t  o f  
B l a c k  Sea e c o sy s tem 's  fauna  c o m p o s i t i o n  and the lo w  leve l  o f  c o m p e t i t iv e  interrelations 
has also p la y e d  a ro le  in the successful  c o lo n iz a t io n  o f  a u to acc l im a t i san ts .  G iv e n  the 
curren t  state o f  the B l a c k  Sea e co sy s tem ,  n e w  in t ro d u c ed  species m ay  soon appear, 
p a r t i c u la r ly  e u ry h a l in e  and estuarine  species.

T he  m ost  l ik e ly  d o n o r  area for the further d ispersa l  o f  m ar in e  o rg an ism s  is the 
n o r th w es te rn  P a c i f i c  O c ea n .  T h is  reg ion  has been the source for in t ro d u c ed  species  in other 
areas o f  the P a c i f i c  O cean  (G a r i tó n ,  1987) and in the northern  A d r i a t i c  (S a c ch i  et al,
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1987). The m o llu sc s  Raphana thomasiana, Scapharca inaequivalvis and Crassostrea gigas 
and tile polychaete  Polydora limicola all  have the ir  o r ig in  here and perhaps are the first 
examples o f th e  successful  " p a c i f i c iz a t io n "  o f th e  ben th ic  fauna o f th e  B la c k  Sea.

Phytoplankton blooms

Shallow waters, c o p io u s  r iv e r  r u n o f f  and the spec if ic  h y d r o lo g ic a l  and h y d ro c h e m ic a l  
regimes o f  the northw estern  B l a c k  Sea, all  create  favourab le  c o n d i t io n s  for the intense 
development o f  p h y to p la n k to n  and the " b lo o m in g "  o f  one or several species o f  algae.

A c c o r d i n g  to  A. Ivanov  (1962) ,  in the 1950s-1960s the n u m b er  o f  species 
producing b lo o m s  was not large, c o m p r i s in g  ten m ar ine  species (nine  d ia tom  and one 
peridinian) and e ight  f reshwater species (three d ia to m ,  four b lue-green  and one green). In 
April to September b lo o m s  spread over  9%  o f th e  entire northw estern  B la c k  Sea.

The e u troph ica t ion  o f th e  no rthw estern  B la c k  Sea w as  a c c o m p a n ied  by an increase 
in b looming and in the num bers  o f  species o f  different  taxa  (T ab le  27) c au s in g  them 
(Nesterova, 1987).

In add it ion  to the 14 species o f  d ia tom s w h ic h  b lo o m  at present, tw o  p e r id in ians .  
two chrysophytes and one eu g len ea  also participate .  In the zone  o f  in f luence  o f  the r iver  
runoffthere are three d ia tom s,  10 b lue-green  and one green species.

In 1973-1994 the b l o o m i n g  w h ic h  began in M a r c h  c o n t in u e d  un t i l  N o v e m b e r .  The  
initiators o f  b lo o m i n g  in the sp r ing  w ere  u su a l ly  representatives o f  p h y to p la n k to n  in the 
cold part o f th e  year, e.g. Sceletonema costatum  and Chaetoceros socialis. T h e i r  m a x im u m  
numbers did not exceed  those in the reported  l iterature data  ( Ivanov ,  1967) and new  
species such as Stephanodiscus hantzschii, Chaetoceros karianus and Dinobryon sp. 
appeared (T able  27).  Stephanodiscus hantzschii reco rded  the low est  num bers  o f  ce l ls  for 
the spring pe r iod  at 2 0 -4 0 0 ,0 0 0  c e l l s . I"1.

Spring  b lo o m i n g  occu rred  in coastal  waters between the estuaries o f  the 
D neprovsko-B ugsky  l im an  and the D an u b e  (F ig .  23).  S u m m er  b lo o m s  had the highest  
numbers and coverage ,  as w e l l  as the m ost  serious im pact  on m arine  b io ta ,  p a r t icu la r ly  
blooms o f  the p e r id in ian  Prorocentrum cordata and the d ia tom  Cerataulina pelagica.

In the 1950s and 1960s P ro ro cen t ru m  corda ta  b lo o m e d  tw ice ,  re ac h in g  a m a x im u m  
density o f  3 ,000 ,0 0 0  c e l l s . I"1 (Iv an o v ,  1967). In Sep tem ber  1973, in the D n e s t ro v sk y -  
Danube in terfluve, Prorocentrum cordata caused  a "red tide",  the first  o f  its k in d  in the 
northwestern B la c k  Sea. R u s ty - re d  c o lo u re d  spots appeared  on the m arine  surface and the 
maximum abundance  was 13,000,000 cel ls .1-1 (N es te ro v a ,  1979).

The ne r i t ic  d ia tom  a lg a  Cerataulina pelagica, w h ic h  w as  a mass p h y to p la n k to n  
species in the 1950-1960s,  w i th  a m a x im u m  abundance  o f  300 ,000  cel l .I"1 (Ivanov ,  1967), 
first b loom ed in the D n e s t r o v s k y - D a n u b e  in te rf luve  in Septem ber  1975 (N es te ro v a ,  1981).

Since then these species have b lo o m e d  in the northw estern  B la c k  Sea a lm ost  
annually, w i th  Prorocentrum cordata b l o o m in g  in early  sum m er,  f o l lo w e d  by b lo o m s  o f  
Cerataulina pelagica.
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Fig.  23 Zones o f  blooming o f  phytoplankton in the Northwestern part o f the  B lack  Sea in 1973- 
1993: A  - Spring and autumn periods, B - Summer period.

O ne  feature o f  the b lo o m s  o f  the species m en t io n ed  above  is that they  extend over a 
s ig n i f ic a n t  area  o f t h e  sea.

In 1973-1975 the areas c o v ered  by the b lo o m s  near the coast increased  (F ig .  23). In 
su m m er  1978 the area  c o v e re d  by Cerataulina pelagica  b lo o m s  shifted to w ard s  the centre 
o f th e  no r th w es te rn  shelf.  In 1979-1980 Prorocentrum cordata b lo o m s  c o v e re d  57%  oftfie 
no r thw estern  shelf.

A t  the same t im e  the ind ices  o f  the species  u n d e rg o in g  b lo o m s  increased: e.g. in 
1973 the f igu re  fo r  Prorocentrum cordata  w a s  1973 13,000,000 ce l l  s . I"1; in 1974
139,000 ,000  c e l l s . ! 1; and in 1979 a no rthw estern  s h e l f  reco rd  o f  2 2 4 ,0 0 0 ,0 0 0  c e l l s . I 1. The
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same increase w as  o b se rv ed  in the f igures for Cerataulina pelagica, w h i c h  rose from
16,000,000 c e l l s . 1-' in 1975 to 3 7 ,0 0 0 ,0 0 0  c e H s .I '1 in 1978 (N e s te ro v a ,  1985, 1987).

There w ere  a lso  o c c a s io n a l  b lo o m s  o f  o ther species (i.e. N itzschia tenuirostris, 
C occolithus huxleyi, Chaetoceros insignis, Rhizosolenia frag ilissim a  and H eterocapsa  
iriquetra) w h i c h  w ere  not n o r m a l ly  c o n s id e re d  to be b lo o m i n g  species.  The  n u m b ers  o f  
others (e.g. Cyclotella caspia  and Sceletonem a costatum) decreased  (T ab le  26).

The species  d iv e r s i ty  o f th e  m inu te  f reshw ate r  b lu e -g re en  and green a lgae increased  
and produced ve ry  frequent  b lo o m s  o f w a te r  in the P r i d n e p r o v s k o - B u g s k y  l im a n ;  m an y  o f  
the species w e re  b lo o m i n g  for the first  t im e .  T he  f reshw ate r  d ia to m s M eloseira granulata  
and Stephanodiscus hantzschii b l o o m e d  in the zone  o f  in f lu e n ce  o f  the w a ters  o f  the 
Danube. There  w e re  frequent b lo o m s  o f  b lu e -g reen  a lgae near the estuary  o f  the 
Dnestrovsky l im a n  (N e s te ro v a ,  1977),  the first  t im e  they  had been o b se rv ed  since the 
1950-1960s ( Iv an o v ,  1967).

B lo o m s  o f  the d ia to m s Nitzschia seriata, Cerataulina pelagica, Thalassiosira parva  
+ Th. subsalina  and Sceletonem a costatum  o c c u r re d  o f f  the n o r th w es te rn  coast in O c to b e r -  
November (T ab le  28).  A t  the same t im e ,  O scillatoria kesseleri b lo o m e d  in the estuary  o f  
the D n e p ro -B u g sk y  l im a n .  The  h ighes t  f igures  w e re  for a b lo o m  o í  Sceletonem a costatum  
(20 400,000 cel ls .!"1).

In  the last f iv e  years  the in tens i ty  o f  the b l o o m i n g  has decreased  and the area 
covered has sh runk  to 8% (T ab le  28).  In  Ju ly  1989 the m a x i m u m  Prorocentrum  cordata 
concentrations w ere  12 ,000 ,000  c e l l s . I 1; and in A u g u s t  1991 the h ighes t  c o n c e n tr a t io n  o f  
Cerataulina pelagica  w as  5 5 0 0 ,0 0 0  c e l l s . 1".

I t  is quite  p o ss ib le  that o b se rv a t io n s  m ade  to w ard s  the end o f  the 1980s and 
beginning o f  the 1990s c o in c id e d  w i th  the end o f  the v e g e ta t io n  p e r io d  o f  the species  
which caused b l o o m i n g  o v e r  w id e  expanses  o f  the sea. In  A u g u s t  1991 Cerataulina  
pelagica  was m o s t ly  c o m p o s e d  o f  s ing le  ce l ls  o r  cha ins  o f  sm a l l  n um bers  o f c e l l s ,  w h i c h  is 
uncharacteristic for th is  species.

The h ig h es t  co n cen tra t io n s  o f  b lo o m i n g  spec ies  o c c u r  in the upper  10 m. layer,  
except for H eterocaspia triquetra  w h i c h  ach iev es  peak co n cen tra t io n s  on the seabed. 
When b lo o m s  o f  d i fferen t  spec ies  o c c u r  s im u l ta n e o u s ly ,  the spec ies  p re d o m in a te  in 
different layers .

D u r in g  1992-1994  there w ere  constan t  b lo o m s  in the S u k h o i  and G r i g o r i e v s k y  
limans, w h ic h  have se rved  as m ar in e  ports for the last 20 years.  B u t  the b lo o m s  d id  not 
extend to adjacent areas o f t h e  B l a c k  Sea; w h e re  there w ere  b lo o m s  in these areas they 
weie o f  o ther species .  In  s u m m e r -a u tu m n  there w ere  b lo o m s  o f t h e  d ia to m s  Sceletonema  
costatum, N itzschia seriata  and Cerataulina pelagica  in the S u k h o i  l im a n .

In  G r i g o r i e v s k y  l im a n  there w ere  b lo o m s  o f  the e u g le n o id  Eutreptia  lanovii in 
February 1993 and o f th e  d ia to m  Cylindrotheca closterium  in A u g u s t  1994 (see T a b le  27).  
A n  increase in the d i sch arg es  o f  ba l la s t  w a ter  f rom  ships and sh ip -so u rc ed  c o n ta m in a n ts  in 
limans and the adjacent sea can  result  in the appearance  o f n e w  spec ies  o f m i c r o p h y t e  to x ic  
to humans and a n im a ls .



T a b le  2 7 . M a x im u m  n u m b e r s  (m il lio n  c e l l s .1-1) o f  p h y to p la n k to n  s p e c ie s  c a u s in g  b lo o m s

ooo

Species N o rth w e s te rn  
B lack  Sea

C rim e a n
C o as t

T ill 1973 1973 - 1994 Till 1973 1973 - 1994

M a r in e

T ha lassiosira  parva+  T h .subsa lina 26.0 54.0- - -
Sce le tonem a  subsa lsum - 1.9 - -
Sc. costa tum 32.0 20.4 - 20-22
C yclo te lla  ca sp ia 5.2 1.7 >1 -
L ep tocylindrus dan icus 72.0 28.0 - -
L. m in im us 6.0 16.0 - -
R hizoso len ia  fra g iliss im a 0.2 3.6 2 2
Rh. A la ta - - >0.6 >0.6
Rh. ca lcar avis - - >0.6 > 0 .6
C haetoceros karianus - 3.0 - -
Ch. socia lis 5.4 4 .6 20 -
Ch. insignis - 1.7 - -
C era tau lina  p e la g ica 0.4 37.0 ~4 -
C ylindro theca  closterium - 16.0 - -
N itzsch ia  tenu irostris - 28.6 - -
N. delica tissim a - - - 2

N. seria ta 1.0 2.8 - -
N. pun g en s - - - >1
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A ster ione lla  ja p o n ic a - - - ^2
P rorocen trum  corda ta 3.3 224 .0 - -
H eterocapsa  tr iquetra - 18.0 - -
C occo lithus huxley i - 5.0 - 4.0
D inobryon  sp. - 4.0 - -
E utrep tia  lanovii - 1.7 - -

F reshw ater

M elosira  g ra nu la ta 1.8 1.0 - -
S tep h a n o d iscu s han tzsch ii - 20 .8 - -
D ia tom a  elongatum 0.8 4.2 - -
M icrocystis  aerug inosa 3.3 15.0 - -
M. p u lverea  f  incerta - 94.8 - -
G leocapsa  m inor - 2.6 - -

G. m in im a - 4 .4 - -
M erism oped ia  m in im a - 22 .0 - -
M. tenuissim a 4.5 8.2 - -
M. pu n c ta ta - 2.8 - -
A phan izom enon  flo s -a q u a e 0.9 34.0 - -
A n a b a en a  sp iro ides - 6.3 - -
O scilla toria  k isse lev i - 143.0 - -
S cenedesm us ob liquus - 26.0 - -

oo

U
kraine
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T a b l e  2 8 .  D y n a m i c s  o f  c h a n g e s  in the  z o n e s  ( p e r c e n ta g e  o f t h e  to ta l  a rea  o f  1he 

n o r t h w e s t e r n  s h e l f )  o f  b l o o m s  in the  n o r t h w e s t e r n  B l a c k  S ea  in 1973-1993

Y e a r  A r e a  o f  b loom  (%)

Sp r in g  S u m m e r  A u tu m n
1973 - - 10-,5
1974 - 10.1
1975 15.5 18.3 13.2
1976 - - 18.3
1977 6.0 16.7 7.6
1978 - 33.0
1979 - 57.0
1980 - 51.5
1981 - - 2.0
1982 - 8.5 6.0
1983 4.2
1984 3.3
1985 - - 16.5
1986 - 26.1
1989 - 8.0
1991 - 12.8
1992 - 12.1
1993 11.7

S m a ll  o rg an ism s  fare better in m ed ia  r ich  in m in e ra ls  and o rgan ic  matter as the ratio 
o f th e  surface to v o lu m e  is h igher.  R esearch  has show n that the average v o lu m e  o f  cells o f  
b lo o m  species  has d e c l in e d  since the 1950s and 1960s.

P r io r  to a n th ro p o g en ic  e u tro p h ica t io n ,  the average v o lu m e  o f  ce l ls  was 1,700 um'. 
A s  an th ro p o g e n ic  eu tro p h ica t io n  rose, the average v o lu m e  decreased to 1,000 u m 3.

A s  the result  o f  b lo o m in g ,  e sp e c ia l ly  o f  Prorocentrum cordata, san i ta ry -b io log ica l  
ind ices  in d ica ted  a w o rs e n in g  o f  w a te r  quali ty  in the northw estern  B l a c k  Sea, the 
d e v e lo p m en t  o f  h y p o x ia  in the near  bo t tom  layers and mass m or ta l i t ie s  o f  benthic 
o rg an ism s  and fish (N es te ro v a ,  1979).
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III. C o m m e r c i a l  S p e c i e s

Fisheries

Until 1985-1986 the B l a c k  Sea co u n tr ie s '  tota l catch c o n t in u e d  to increase,  reac h in g
700,000 t. B u t  after 1986 the catch  w en t  into sharp d ec l ine .  A b o u t  7 7 %  o f t h e  tota l  catch 
was com posed  o f  sm a ll  p e la g ic  fish such as the a n c h o v y  and the sprat. In the late 1980s on 
the northwestern s h e l f  the a n c h o v y  catch d e c l in e d  at least ten fo ld ,  w h i l e  in the A z o v  Sea 
anchovy f ish in g  ceased c o m p le te ly  after 1989 (Z a i tsev ,  1993).

The b io d iv e r s i t y  o f  c o m m e rc i a l  f ish  o f t h e  B l a c k  Sea has decreased  c o n s id e ra b ly  
during the last three decades (T ab le  29).

Table  29. C o m m e r c i a l  f ish  o f t h e  U k r a i n i a n  B l a c k  Sea (Z a i t s e v ,  1992)

I n  1960-1970 I n  198 0 -1 9 9 0

Squalus acanthias Sprattus sprattus phalericus

R aja clavata Alosa  kessleri pontica
D asyatis pastinaca Engraulis encrasicholus

A cipenser stellatus ponticus Odontogadus merlangus euxinus

H u so  huso Trachurus mediterraneus ponticus

A cipenser guldenstadti colchicus

Sprattus sprattus phalericus
Alosa  kessleri pontica
Engraulis encrasicholus ponticus

Belone belone euxini
O dontogadus merlangus euxinus

M ugil cephalus
M ugil auratus

M ugil saliens

Atherina mochon pontica

Pom atom us saltatrix

Trachurus mediterraneus ponticus

M ullus barbatus ponticus

Sarda sarda
Scom ber scombrus

Gobius batrachocephalus
Gobius melanostomus
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Gobius cephalarges

Gobius fluvia tilis
Psetta maeotica

P la tich thys f le su s  luscus

M ytilus galloprovincialis

A t  the b e g in n in g  o f th e  1960s, about 9 ,360 ,000  tons (9 7 .5 % ) o f th e  tota l  m usse l  biomass o f
9 ,600 ,000  tons on the B l a c k  Sea s h e l f  from the D anube  to B a tu m i  was concen tra ted  in the 
U k r a in ia n  waters  o f th e  northwestern  part o f th e  B la c k  Sea (Ivanov ,  1963).

D u r in g  act ive  m usse l  h a rves t ing  in 1975-1980 the area o f t h e  m usse l  f ields on the 
northw estern  s h e l f  exceeded  2 0 ,000  k m 2 w h i le  the tota l  stock was est im ated  at 6,000,000 
tons (S a m ish ev  et al,  1986). B u t  both  the total stock (dow n  by 30% ) and the area covered 
by the m usse l  f ields w ere  co n s id e ra b ly  sm a lle r  than in the 1960s. The  d ec l in e  accelerated 
d u r in g  the 1980s w h en  the m o l lu sc  stock fe ll  by  a half.

A n  ana lys is  o f  changes in the p o p u la t io n  charac te ris tics  o f  m usse ls  in the 
northw estern  s h e l f  o f t h e  B l a c k  Sea in 1984-1994 has show n that parameters such as the 
average densi ty  o f  po p u la t io n s ,  b iom ass ,  average age and m a x im u m  life span decreased 
m ore  than tw o fo ld .  B u t  m ore  recen tly  there has been a re juvenation  o f  the mussel 
p o p u la t io n  and the m o ie ty  o f j u v e n i l e  spec im ens  has increased. The  death coeff ic ien t  o f  
m o l lu sc s  has m ore  than d o u b led  since 1984. There  have also been s t r ik in g  changes in the 
m u sse ls '  absolu te  rep ro d u c t io n  rate. O v e r  the p e r io d  1984-1994 the rate has declined 
a lm os t  ten fo ld .  B u t  in recent years  m usse l  po p u la t io n s  have beg in  to s tab i l ize ,  although 
th e re  is no in d ic a t io n  th a t  the po p u la t io n  will return to its fo rm er  state.

T here  is c o n s id e rab le  d em and  for m usse l  raw  m ateria l  for  n u t r i t io n a l  and medicinal 
purposes,  w h ic h  has p ro m p ted  the g r o w in g  o f  m usse ls  in farms at different  sites a long  the 
U k r a in ia n  B l a c k  Sea coast. The  largest farms are located  in K a l a m i t s k y  B a y  and 
K a r k i n i t s k y  B a y  ( S c i e n t i f i c - T e c h n o lo g ic a l  C entre  for the U se  o f N a t u r a l  R eso u rces  ofthe 
S h e l f o f t h e  N a t io n a l  A c a d e m y  o f  Sc iences  o f U k r a i n e  - S T C  " S h e l f ,  S evas topo l) ,  and in 
the K e r c h  Strait  (S c ien t i f ic - In d u s t r ia l  A m a lg a m a t io n  K e r c h m o l lu s c ,  K e rc h ) .

The  co l le c to rs  o f t h e  S T C  " S h e l f  m arine  farm s p roduce  a harvest o f  up  to 2,000 
tons per a nnum . T he  m usse ls  fall  o f f  the c o l lec to rs  create a m usse l  bank  at the bottom o f  
K a l a m i t s k y  B a y .  T h is  bank  has changed  the loca l  ecosystem  and resulted in an increase in 
b io d iv e r s i t y ,  p a r t icu la r ly  the n um bers  o f  algae, invertebrates  and fish.

T he  N a t io n a l  A g e n c y  o f  M a r in e  Invest iga t ions  and T e c h n o lo g y  o f  U k r a in e  has 
in it ia ted  a long  term g o v e rn m e n t  p ro g ram m e  enti t led  " M o l l u s c " ,  w h ic h  has a lready  made 
a co n s id e ra b le  c o n tr ib u t io n  to m usse l  aquacultu re  in the coun try .  The  program m e's  
ob jec t ive  is to d e v e lo p  the best te c h n o lo g y  for the in tensive  f a rm in g  o f  m usse ls  in specific 
areas o f th e  B la c k  Sea and A z o v  Sea.
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R apana thomasiana

First d isco v ered  in the B l a c k  Sea in 1947 o f f  N o v o r o s s i i s k  ( D r a p k in ,  1953), R a p a n a  
thomasiana has been o b se rv ed  in large quanti t ies  o f f  S ev a s to p o l  and Y a l t a  since 1954.

R apana  l iv e s  on sandy and ro c k y  bo t tom s at depths o f  3 to 35 m in a coas ta l  strip I- 
3 km in w id th .  D e n s i t ie s  are lo w  in s h a l lo w  w aters  up to 6 m  in dep th ,  a v e ra g in g  tw o  
specimens. 100 m ' 2. T he  m a x i m u m  co n cen tra t io n s  have  o b se rv ed  at depths o f  8-10 m a lo n g  
tile edge o f a  mass m usse l  se t tlement,  w h e re  R apana  densi t ie s  reach  12 i n d .m '2.

The C r i m e a n  coas t  is Rapana's m a in  habita t  in U k r a in e .  I t  is a lm o s t  never  fo u n d  in 
tile northwestern  B l a c k  Sea or the A z o v  Sea. F o r  the last 30 years  no reco rds  have been 
kept on  the a b u n d an ce  o f  R a p a n a  on the C r i m e a n  coast.  H o w e v e r ,  a c c o r d in g  to a pe rsonal  
com m unica t ion  by  a le a d in g  resea rch  assoc ia te ,  R u b e n s te in  Y u g N I R O  ( K e r c h ) ,  there has 
been a sl ight  increase  in n u m b ers .  R apana  is used  for food .  O n e  k i lo g r a m  o f  b o i le d ,  f rozen  
R apana  meat costs U S $  5-10. Its large sh e l l ,  w h i c h  can  be up to 100 m m  h ig h ,  is used  in 
souvenirs.

Ostrea edulis

Until the F i rs t  W o r l d  W a r ,  oyste rs  w e re  g r o w n  for c o m m e r c i a l  pu rposes  in d if fe ren t  areas 
o f  the B l a c k  Sea i n c l u d i n g  the northw est .  O ne  o f  the m ost  fam o u s  facto r ies  w as  the 
Schtoltse p lan t  near S e v a s to p o l .  H o w e v e r ,  in 1914 severe  s torms d es t ro y ed  the e q u ip m e n t  
used for rea r in g  m o l lu s c s  and p ro d u c t io n  cam e to a halt .

In  the 1970s there was a s ig n i f ic a n t  d ec l in e  in the s tan d in g  stock o f  oysters  in the 
northwestern B l a c k  Sea, a l th o u g h  e x p er im en ts  on  fa rm in g  th em  w ere  re in t ro d u ce d .  In  
addition to the B l a c k  Sea  oy s te r  O s tre a  ed u l i s ,  attempts w e re  m ade  to g r o w  the g ig an t ic  far 
eastern oyste r  Crassostrea gigas in K e r c h ,  K a r a d a g ,  in the salt lake D o n u z l a v .

The sharp decrease  in the na tura l  p o p u la t io n s  o f  B l a c k  Sea oyste rs ,  has resu l ted  in 
O strea edulis be in g  reg is te red  in the R ed  D a ta  B o o k  o f  U k r a in e .

Chironomidae

The larvae o f  tw o  spec ies  o í  Chironomus plumosus, w h i c h  can  be found  in b ra c k i sh  water  
up to 10-11 ppt, and C. salinarius, f rom  salty w a te r  up to 50 ppt and m o re ,  are caugh t  in 
s ignificant quan ti t ie s  u s in g  o ld - f a s h io n e d  m eth o d s  and so ld  as food  for a q u a r iu m  fish. 
Their m a in  habita ts are coas ta l  b ra c k i sh  w a te r  bod ies ,  salt lakes and l im ans.  L a r v a e  are 
caught the w h o le  y e a r  ro u n d .  The  p r ice  is U S $  1-4 per kg.

Artem ia

The b r a c k i sh  w a te r  sh r im p  A rtem ia salina  can  be fo u n d  in large n u m b ers  in southern  
U kra ine .  T he  eggs used in f i sh in g  are ob ta in ed  in K u y a l n i t s k y  l im a n  (O d essa )  and in 
S ivash la g o o n  in  the C r i m e a .  A r t e m i a  eggs cost  U S $  50 -80  per kg (dry  w e ig h t) .
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Am phipoda

A m p h i p o d s  are used as food  for a q u a r iu m  fish.  In  cer ta in  areas o f th e  n o r th w e s te rn  Black 
Sea p se u d o l i t to ra l  the b io m a ss  o f  the a m p h ip o d  Pseudogam m arus m aeoticus reaches 2-3 
k g . m ' 2. T hese  a m p h ip o d s  are so ld  for c o m m e rc i a l  pu rposes  at U S $  1-2 per kg.

D ecapoda

A  lo n g  t im e  ago som e o f t h e  d e c a p o d a  o f t h e  n o r th w e s te rn  B l a c k  Sea w ere  caught  for 
c o m m e r c i a l  pu rposes ,  i n c l u d i n g  the f reshwater  c ray f i sh .  In  U k r a i n e  there are u n iq u e  water 
bo d ies  w h e re  they  have been  caught.  U n t i l  1955 an  average  o f  2 5 0  tons per a n n u m ,  or 
12.5%  o f t h e  w o r l d  ca tch ,  w e re  taken  in the D n e s t r o v s k y  l im a n ;  w h i l e  up to 13% was 

cau g h t  in the near D a n u b e  area  ( B r o d s k y ,  1981).
H o w e v e r ,  in recent  years  c h a n g in g  e c o lo g ic a l  c o n d i t io n s  have resu l ted  in a decline 

in the ca tch  o f  f reshw ate r  c ra y f i sh .  T here  is no re l iab le  da ta  on  the ca tch  o v e r  the last few 
years.  The  D n e s t r o v s k y  and D n e p r o v s k o - B u g s k y  l im a n s  in the lo w e r  reaches o f  the 
D a n u b e  c o n ta in  f ive  spec ies  o f  c r a y f i sh ,  n am e ly :  A stacus astacus, Pontastacus
leptodactilis, P. Pipachypus, P. cubanicus and P. eichwaldi. In  1995 in O d e s s a  the price o f  
crayfish  was U S $  1.

T he  sh r im p s  Palaem on adspersus, P. elegans and Crangon crangon  are caught in 
the l im a n s ,  bays and near the B l a c k  Sea coas t  u s in g  o ld - f a s h io n e d  m ethods .  In  1995 in 
O d e s s a  the p r ice  o f  sh r im p s  w as  U S $  8 per kg  (wet  w e ig h t) .

M a r i n e  p la n t s

T he  m a in  B l a c k  Sea  c o m m e r c i a l  p lants  are red a lga l  species  o f th e  genus Phyllophora (P. 
nervosa, P. brodiaei, P. pseudoceranoides, P. membranifolia  and P. trailii) and the sea 
grasses Zostera m arina  and Z. nana.

Phyllophora

In  the 1960s the tota l  s tan d in g  c rop  o í  P hyllophora  in an  area  o f  11,000 k m 2 in Z ernov 's  
f ie ld  in the centre  o f  the n o r th w es te rn  B l a c k  Sea reached  6 ,4 0 0 ,0 0 0  tons. In  1984 it
d ro p p e d  to 4 2 0 ,0 0 0  tons and in 1990 to 100,000 tons ( K a l u g i n a - G u t n i k ,  1994). The
h a u l in g  and p ro c e s s in g  o f  Phyllophora  for ag a ro id  is c a r r ied  out by the O d e s s a  plant
e s tab l ish ed  in 1927. T he  d ras t ic  fa ll  in the s tan d in g  c rop  has m eant that  the algae is now
taken from a small  Phyllophora field in K a rk in i t sk y  Bay.

Zostera

In  the 1960s s tan d in g  c rops  o í  Zostera  in the T e n d r o v s k y ,  E g o r l i t g k y ,  K a r k i n i t s k y  and 
D z h a r y l g a c h s k y  bays reach ed  1,100,000 tons.  T o w a rd s  the end  o f th e  1980s the f igure  had 
fa l len  to 5 0 0 ,0 0 0  tons ( K a l u g i n a - G u t n i k ,  1994).
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L Dunaiskie Plavni Reserve

The Danube D e l ta  is the largest and the m ost  intact w e t la n d  c o m p le x  in E u ro p e ,  o c c u p y in g  
an area o f  about 6 0 0 ,0 0 0  ha, o f  w h ic h  150,000 lia are in U k r a in e  and 4 4 2 ,0 0 0  ha in 
Romania. T he  D an u b e  R i v e r  f lo w s  into the B la c k  Sea th ro u g h  three channe ls ,  o f  w h ic h  the 
Kil iysky carries tw o - th ird s  o f  its annual  r iv e r  runoff.

The D un  ai ski e P l a v n i  State R ese rve  ( D P R )  is loca ted  w here  the K i l i y s k y  enters the 
Black Sea, on is lands in the de lta  and in the coas ta l  strip. It w as  es tab l ished  in A p r i l  1981, 
although a  sanctuary  reg im e  had a lready  been in tro d u ced  in different  parts o f  the reserve in 
1967. In 1973 the D u n a i s k i e  B ra n c h  o f t h e  C h e r n o m o r s k y  State R ese rve  w as  es tab lished  

on 3,158 ha o f  is lands  and  4 ,6 0 0  ha o f  B l a c k  Sea waters. In 1978 the total area  o f  the 
Dunaiskie R ese rve  w a s  14,851 ha.

A c c o r d i n g  to  the R a m s a r  C o n v e n t io n ,  s ince 1975 the reserve has been in c lu d ed  
among w et lands  o f  in te rna t iona l  s ig n i f ican ce .  T he  b iosphere  s ig n i f ic a n ce  o f t h e  U k r a in ia n  
Danube de lta  is p r im a r i ly  based  on the f o l lo w in g :

• The d iv e rs i ty  o f  m arine ,  freshwater and terrestr ia l  b io topes,  a  n e tw o rk  o f  canals ,  arms 
and r iv e r  t r ibu ta r ies ,  sw am p s  and lakes w i th  reed g ro w th s ,  f lo o d  p la ins ,  a l l u v i a l  
islands and forests on e levated  sites, m ead o w s ,  pastures and dunes. T h e  w a te r  area  o f  
the de lta  is increased  by  the nearby  lakes to  the north (F ig .  24);

• A  s ig n if ican t  d iv e r s i ty  o f  aquatic  and terrestr ia l  plants and a n im a ls ,  w i th  m ore  than 
1.500 species  o f  plants and more than 5.000 species o f  an im als ;
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• The  h ig h  in d ice s  o f  b i o p r o d u c t i v i t y . T here  are dense g ro w th s  not o n ly  o f  comm on
plants such  as reeds,  bu lrushes ,  sedges and w i l l o w s ,  but a lso  rare p ro tec ted  species 
such as the w a te r  chestnut ,  s a lv in i a  and b u c k th o rn .

T here  are re g u la r  m ic ro a lg a e  b lo o m s  in the D a n u b e  a v an d e l ta  r e a c h in g  a b iom ass  o f
tens and even  hundreds  o f  g ram s per c u b ic  metre. U p  to  50 ,000  sp e c im e n s ,  m '2 o f th e  relict
a m p h ip o d  Pontogam m arus m aeoticus have been  d i s c o v e re d  in the p se u d o l i t to ra l  zone o f  
the D P R .  The  reserve a lso  p ro v id e s  e x c e p t io n a l ly  fav o u rab le  feed in g  c o n d i t i o n s  for fish, 
w a te r f o w l  and aquatic  b irds.  D u r i n g  one th ree -h o u r  o b se rv a t io n  by Y u . Z a i t s e v  f ro m  12:00 
to 15:00, about 80 freshwater  f ish  (8 spec ies)  and 50 gray  m u l le t  fry M ugil saliens passed 
th ro u g h  a 50 cm  a rm  o f th e  K i l i y s k y  c h an n e l  o f th e  D a n u b e  delta . The  D a n u b e  delta  is a 
t r ad i t io n a l  area  fo r  f isher ies .  The  h ig h  f ish  p r o d u c t iv i ty  o f th e  U k r a i n i a n  part o f th e  delta is 
c o n f i r m e d  by the fact that  p e l ican s  nes t ing  in R o m a n i a n  te r r i to ry  f ly  each  y e a r  to the DPR 
to feed.

T he  largest  c o lo n y  in E u ro p e  o f  ano ther  p ro tec ted  spec ies  o f  aquatic  b irds ,  the 
s p o o n b i l l  P la ta le a  l e u c o r o d ia ,  also gathers in the reserve.  D u r i n g  the c o ld e r  m on ths  up to
100,000 m ig r a to r y  aquatic  b i rds  f ro m  a ll  o v e r  E u r o p e ,  i n c l u d i n g  the no r th e rn  sw an  Cygnus 

cygnus and som e spec ies  o f  geese,  w in t e r  in the D P R .
T he  D P R  is a lso  h o m e  to som e rare trees. The  D a n u b e  w a te r  ches tnu t  Trapa 

danubialis is an e n d e m ic  o f t h e  D a n u b e ,  w h i l e  the w a te r  ches tnu t  Trapa natans has been 
entered in the R e d  D a ta  B o o k  o f  U k r a in e  (F ig .  25).  Salvinia natans has also been  included 
in the R e d  D a ta  B o o k  o f U k r a i n e  (Z a i t sev ,  1990).

T he  D P R ' s p h y to p la n k to n  in c lu d es  800 spec ies  o f  m ar in e ,  b r a c k i s h  and freshwater 
u n i c e l lu l a r  algae.  T here  are 50 spec ies  o f  p h y to b en th o s  m a c ro p h y te s .  B u t  the soft 
sed im ents  and h ig h  w a te r  t u r b id i ty  m ean  that there are a lm o s t  no m a c ro p h y te s  in the sea. 
D e n se  g ro w th s  o f  Z o s t e r a  m a r in a  can  o n ly  be  found  in ve ry  s h a l lo w  w a te r  in  the marine 
em b a y m en ts  o f th e  delta .

T he  m ar in e  Z o o p la n k to n  in c lu d es  large n u m b ers  and a h ig h  b io m a ss  o f  the 
in fu so r ian  M ezodinium  rubrum, the p r o to z o a n  N octiluca m iliaris (N. scintillans), rotatoria 
and the j e l l y f i s h  Aurelia aurita.

T he  z o o b e n th o s  is c o m p r i s e d  o f  abou t  2 5 0  species.  M o l l u s c s  such  as the freshwater 
U n i o n i d a e ,  L im n a e i d a e ,  Viviparus, the m ar in e  M ya arenaria  and Lenthidium  
M editerranean  are quite  n u m ero u s ,  as are c rus taceans ,  p o ly ch ae te s  and insect larvae.  The 
reserve c o n ta in s  m ore  than  100 spec ies  o f f i s h ,  p lus  n ine  a m p h ib i a n  spec ies ,  seven  reptile 
species ,  225 b i rd  species  and 25  spec ies  o f  m a m m a ls  ( V o l o s h k e v i c h  et a l . ,  1987).

A n o t h e r  reason  w h y  the D P R  needs p ro tec t io n  is that it  in c lu d e s  the av an d e l ta  and 
adjacent w a ters  c o n ta in in g  the w id e s t  b r a c k i s h  area  o f  the sea, w i th  spec if ic  fauna and 
flora. C h a ra c te r i s t ic  spec ies  o f  the D a n u b e  a v an d e l ta  in c lu d e  the D a n u b e  shad Alosa  
kessleri pon tica  and six  spec ies  o f  stu rgeons,  four  o f  w h i c h  have been reg is te red  in the Red 
D a ta  B o o k  o f  U k r a i n e ,  n am e ly :  Acipenser ruthenus, A . nudiventris, A . sturio  and H uso  
h u so  pon ticus.
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1. Southern part o f  K i l i y a  B ra n ch  delta 7. L ak e  K a g u l  p lavny
2. N o r th e rn  part o f  K i l i y a  B ra n ch  delta 8. U p p e r  part o f  K i t a y  Lake
3. S ten tsovsko-Z herbri j  anskye  p lavny 9. U p p e r  part o f  Sas ik  L ake  w ith  r ivers deltas
4. W este rn  part o f K u g u r l u y  L ake 10. N e a r  D anube  R i v e r  forest
5. N e k ra s o v sk o -B o g a ty ia n k sy k e  p lavny 11. U p p e r  parts o f  Y a l p u g  L ak e  w i th  steppe co m m u n it ie s
6. Eastern part o f K u g u r l u y  Lake

U
kraine



Black Sea Biological Diversih

A

Fig. 25 Distribution o f  som e rare plant species o f  Danube Plavny Reserve (B).

B i I " TraPa natans L.

#  I - Leucojum aestivum L

I #  I - Orchis palustris Jacq.

I - Hyppophae rhamnoides L

Bj I ~  I - Salvi/tta natans (L) All.

I #  I - Nymphoidespeltata (C.G.Gmel) O.Kunz

------------- reserve boundary-
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There are three species o f  B l a c k  Sea d o lp h in s  in the m ar ine  part o f  the reserve,  
namely: D elphinus delphis ponticus. P hocaena phocaena relicta  and Tursiops tritneatus

ponticus  w h i c h  is i n c lu d e d  in the R ed  D a ta  B o o k  o f U k r a in e .  A n o t h e r  rare m a m m a l  species 
is the m onk  seal M onachus monachus.

A l t h o u g h  the reserve w as  o n ly  e s tab l ished  recen tly ,  it has a lready  begun  to p roduce  
positive results .  The  areas c o v e re d  by rare species  o f  aquatic  plants  have increased :  the 
water chestnut and salvinia  f i v e f o ld ,  the b u c k th o rn  three to fo u r fo ld .  The  n u m b er  o f  b ird  
species has r isen from  170 in 1981 to 225 in 1987. i n c lu d in g  an increase  in those  reco rd ed  
in the R ed  D a ta  B o o k  o f U k r a i n e  f rom  5 to 13. T w o  pairs o f  w h i te - t a i l e d  eagles have 
nested on a r t i f i c ia l  p la t fo rm s  set up by researchers  in the tops of trees.

In 1993 the D P R  signed a cooperative  agreement with the W o r ld  W ild l i f e  Fund. In 
1994 the G l o b a l  E n v i r o n m e n t  T rust  F u n d  a l lo ca ted  U S S  1.500,000 for the im p le m e n ta t io n  

o f  a project on the " C o n s e r v a t io n  o f  B io d iv e r s i t y  in the U k r a i n i a n  Part o f  the D a n u b e  
Delta". The a im  o f th e  project is to set up a m an ag em en t  structure and e x p an d  the p ro tec ted  
zones in the U kra in ian  part o f t h e  D a n u b e  delta . L a te r  the p ro tec ted  zone  will be e x p an d ed  
to 34.000 hectares and plans m ade  for a b iosphe re  reserve on an area o f  6 7 .0 0 0  ha.

IL C h e r n o m o r s k y  B i o s p h e r e  R e s e r v e

The C h e r n o m o r s k y  B io s p h e re  R e se rv e  ( C B R )  w as created in 1927 and r e o rg a n ize d  in 1983 
as a b iosphere  reserve  c o n f i r m e d  by a U N E S C O  cer t if icate .  The C B R  is situated in the 
northwestern coas ta l  area o f th e  B l a c k  Sea. near P r i c h e r n o m o r y a ,  south o f th e  D n e p r o v s k o -  
Btigsky l im a n  ( F ig .  26).  T he  total area o f th e  reserve is 87 .348  ha i n c lu d in g  a reserve core 
o f  57,048 ha and a buffer  zone  (E g o r l i t sk y  B a y )  o f  3 0 ,3 0 0  ha. F iv e  m a in la n d  areas are 
included in the reserve  core: three forest steppes, namely  i v a n o - R y b a l c h a n s k y  (3 .2 0 0  ha). 
So lenoozernsky  (2 ,3 0 0  ha) and V o l y z h i n  L e s  (203 ha): and tw o  coas ta l  areas: E g o r l i t sk y  
Kut (840 ha) and P o t i e v s k y  (1 .064 ha). The  reserve also in c lu d e s  the is lands  o f  
Tendrovsky Bay and Egorli tsky  Bay. namely: D o lg y  (470 ha), K ru g ly  (8 ha). K onsk ie  (27 
ha). O r lo v  (28 ha), B a b in  (6 ha), Sm aleny  (8 ha): as w e l l  as a large part o f th e  T e n d ro v sk y  
Spit (1 .289 ha). The  eastern ( s h a l lo w  w ater)  part o f  T e n d r o v s k y  B a y  c o v e r in g  3 6 ,6 2 8  was 
added to the reserve core  in 1975. In  a d d i t io n ,  w h e n  the C h e r n o m o r s k y  State R e se rv e  was 
transformed into a b iosphe re  and becam e  an  o r n i th o lo g i c a l  sanctuary  o f  co n s id e ra b le  
significance. E g o r l i t s k y  B a y  was in c lu d e d  as a buffer  zone  (see F ig .  26).  The total w a ter  
area o f  the reserve ,  i n c l u d i n g  the one k i lo m e tre  strips a lo n g  T e n d r o v s k y  Spit  (= Tendra  
Island), D o l g y  and K r u g ly  is lands ,  is 7 8 .1 0 0  ha. T here  is an area  o f  1.000 sq. km  o f  
wetlands adjacent to the reserve w h ic h  w as  aw ard ed  in te rna t iona l  status under  the R a m s a r  
C o n v e n t io n  in 1971. The C B R  is subject to p o w erfu l  a n th ro p o g e n ic  pressure  from  the 
regulation and w i th d r a w a l  o f  fresh w a te r  r u n o f f  th ro u g h  the D n e p r o - B u g s k y  l im a n ,  and 
agricultural a c t iv i ty ,  the e ro s io n  o f  N i z h n e d n e p r o v s k y  sands, recrea t ional  d e v e lo p m en t ,  
and a genera l  w o r s e n in g  o f  the e c o lo g ic a l  s i tuat ion  in the no r th w es te rn  B l a c k  Sea. 
Irrigation has caused  the greatest dam age  to the protec ted  nature reserve.  The  m a in  cu lp r i ts  
are rice pad d ie s  in the K r a s n o z n a m e n s k a y a  i r r ig a t io n  system.



Pen"Uo/,

T e n d ro v s k y  B ay  
(w e ste rn  p a r t) J^V Ä sorL itsk ; 

7/  P e n in s u la  f ó )

^  T e n d ro v s k y  B ay 
\  , v  ( e a s te r n  p a r t j

I ie .  2 6  C 'h e m o in o r s k v  l i i o s h p e r e  R e s e r v e  ( c r o s s - h a t c h e s )

Legend

1. V o l v / h i n  l . e s 6. O t i c v s k a v a  S t r e lk a IO. O r lo v  I s la nd
~l S o l e n o o / e r n v 7. D o lg v  a n d  k ri i i i lv  I s la n d s I l  S ih i r s k v  e  I s la n d s
3. I v a n o -R v  b a lc h a n s k v X K o n s k y e  I s la n d s 12 S m a l e n )  Is lan d
4 Y a g o r l i i s k v  K u i 1 e n d r a  I s l a n d I V M uhin  I s la nd
5. I’o l icv  s k \

M
ack 

Sea 
H

it/logical l)iversii\



(KnUHU

The terrestr ia l  reserve f lo ra  in c lu d es  185 species  o f  fungi ,  i n c lu d in g  h ig h er  
basidiomycetes (101 spec ies) ,  p h y to tro p h ic  ob l iga te  fungal parasites (84). l ichens  (75)  and 
mosses (61). The  h ig h e r  plant  species  in c lu d e  728 species  from  four p h y la .  92 fa m i l ie s  and 
348 genera.

The fresh w a te r  bod ies  o f th e  reserve c o n ta in  35 species  o f  E u g le n o p h y ta  ( V e t ro v a .  
1992). A c c o r d i n g  I. P o g re b n y a k  (1965) .  there are 97 species o f  m ac ro p h y te s  in the m arine  

water bodies ,  i n c l u d i n g  seven  species  o f  h ig h er  plants. Today T e n d r o v s k y  B a y  and 
Egorli tsky B a y  co n ta in  57 species  o f  m ac ro p h y te s  in c lu d in g  C h l o r o p h y ta  (21 species) .  
Charophyta (5). P h a e o p h y ta  (13) and R h o d o p h y ta  (29).

The m ar ine  w a te r  m a c ro z o o b e n th o s  c o m p r i s e s  187 species  o f  invertebrates ,  
including Porifera  (10 species).  A c t in a r ia  (2). Po lychaeta  (68). Crustacea (64). M ollusc ;!  
(37) and A s c id ia c e a  (5) (P inchuk .  C h e rn y ak o v .  1989; Pinchuk .  C h e rn y ak o v .  A le k se n k o .  
1992: A le k s e e v .  1992: P in c h u k .  1989; K o m a r o v a ,  1986. u n p u b l i s h e d ,  data  o f  C h e r n y a k o v .  

Pinchuk, R u b en s te in ) .
The fauna o f  the reserve consis ts  o f  4 .0 0 0  spec ies .  The terrestr ia l  invertebra tes  

include 173 species  o f  sp iders  and 25 species o f  terrestr ia l  m o l lu s c s .  The  total n u m b e r  o f  
terrestrial inver tebra tes  ( e x c l u d in g  insects) exceeds  800.

The i c h th y o fa u n a  in c lu d es  78 species ,  c o m p r i s i n g  three species o f  C h o n d r i c h th y e s  
and 75 species o f  O s te ic h th y e s  ( V i n o g r a d o v .  I960:  P in c h u k .  1987. u n p u b l i s h e d  data  o f  
Pinchuk and T k a c h e n k o ) .  There  are a lso  five species  o f  a m p h ib ia n s  and nine species  o f  
reptilians ( K o t e n k o ,  1977). The o rn i th o fa u n a  consis ts  o f  303 b ird  species  p e r ta in in g  to 20 
orders, i n c lu d in g  I 10 species o fn e s t in g  birds.

The c o n tem p o ra ry  fauna also in c lu d es  49  species  o f  terrestr ia l  and three species  o f  
aquatic m a m m a ls  f rom  six o rders  and 14 fam i l ie s  (S e ly u n in a .  1992). The names o f t h e  
protected species  o f t h e  D P R  and C B R  in c lu d e d  in the R ed  D a ta  B o o k  o f U k r a i n e  are 
shown in A n n e x  I. T ab le  12.

The State o f t h e  M a r i n e  E c o s y s t e m  in  the C h e r n o m o r s k y  B i o s p h e r e  R e s e r v e  in  the 
W es te rn  (deep  w a t e r )  p a r t  o f T e n d r o v s k y  Bay

The benthic b io co e n o se s  are d o m in a te d  by sh o r t - l iv e d  fo rm s such as N ereis succinea  or  the 
young o f e u r y b i o t i c  species o f  b iv a lv e  m o llu sc s .  The o n ly  o rg a n is m  w h ic h  can  tolerate  a 
lack o f  o x y g e n  is M ya arenaria, w h ic h  is a m ore  or less stable c o m p o n e n t  o f  benthic  
populations.  The c o m p o s i t i o n  and structure  o f  the bo t tom  c o m m u n i t i e s  i llustra tes  the 
constant pressure  o f  mass m or ta l i t ies .  O n ly  in the upper  part o f  the sub l i t to ra l  zone  to a 
depth o f 2  m etres can  fav o u ra b le  e c o lo g ic a l  c o n d i t io n s  be found.

A b o u t  one quarte r  o f  the area  o f  the eastern part o f  T e n d r o v s k y  B a y  cons is ts  o f  
shallow w a te r  up to a dep th  o f  one metre. The  average  depth  is 1.5 metres ,  the m a x i m u m  
not more than  4 m. A q u a t i c  p lants  f lourish in these sh a l lo w  w a te r  areas. The  densest 
growths are m ade  up o f C h a r o p h y t a  (south and east s h a l lo w  waters ,  si lty part o f th e  bo ttom  
o f  the bay ) ,  Potam ogeton pectina tus L. (the lo w e r  part o f  the no rthern  and southern  
slopes). Zostera m arina L. (the b o t tom  near the islands o f  B a b in  and S m a le n y )  and Zostera  
nolle (Cavol) (no r theas te rn  sh a l lo w  waters) .  M i x e d  g ro w th s  o f  m a c ro p h y te s  are 
characteristic o f th e  coasta l  strip up to a depth  o f0 .8  - 10 m.
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The d o m in a n t  species  in the zo o b en th o s  are sm a ll  g a s t ro p o d  m o l lu sc s  o f  tie 
H y d r o b i i d a e  f a m i ly  (average abundance  1.580 - 2 .0 0 0  i n d . m 2, b io m a ss  3.3 - 4.3 g.nr, 
f requency  9 6 % ) ,  the b iv a lv e  m o l lu s c  M ytilaster lineatus  (average abun d an ce  250 - 36D 
s p e c im e n s .m '2, b io m ass  17.8 - 25 .4  g .m  . f requency  6 8 % ).  The  m o l lu s c s  A b ra  ovata  and 
Polititapes aurea  d o m in a te  the sil ty  sediments .  H i e  bo ttom  c o m m u n i t i e s  o f th e  eastern part 
o f th e  T e n d r o v s k y  Bay were  bad ly  dam aged  by the severe w in te r s  o f  1984 - 1985 and 1985 
- 1987. A t  the t im e  o f  w r i t i n g  they appeared  to be u n d e rg o in g  a p rocess  o f  recovery . The 
total s tand ing  stock o f  the z o o b en th o s  has increased  from  10.000 t (1 9 8 7 )  to 48.000 t 
( 1993).

A t  depths greater  than 3.5 m  the central  part o f  E g o r l i t sk y  B a y  is dom inated  b) 
c o m m u n i t i e s  o f th e  red a lga  P hyllophora nervosa  The  d is t r ib u t io n  o f  this algae is limited 
by silt in the w est  and sh a l lo w  w ater  in the north ,  east and south. A c c o r d i n g  to unpublished 
data  from  N. V o l s k y ,  in Ju ly  1992 the s tand ing  stock o f  Phyllophora  w as  6 3 .4 0 0  ± 14,400 
t. The rese rve 's  Phyllophora  c o m m u n i ty  has h igh  average  densi tie s  (1 6 .0 0 0  ind.m"2) and 
b io m ass  (up to 800 g .m "2).

There  are 52 species  in the zo o b en th o s .  On the sou thern  and northern  slopes oflhe 
bay at depths o f  3.5 m  there are large g ro w th s  o f  h ig h er  plants,  m a in ly  Zostera  m arina  m i 
P otam ogeton pectinatits. U n t i l  recen tly  this was the site o f  a C hant interm edia A. Br. 
a s so c ia t io n .  H o w e v e r ,  in 1992 the a sso c ia t io n  a lm o s t  c o m p le te ly  d isap p ea red  from 1he 
bo t tom  c o m m u n i ty  ( E r e m e n k o .  M i n i c h e v a ,  1992).

The  M ytilaster lineatus b io co e n o s is .  w h ic h  in c lu d es  56 zo o b en th o s  spec ies ,  is found 
at a dep th  o f  up to 3.5 m  on sed im ents  l a c k in g  vegeta t ion .  The average  density oflhe 
d o m in a n t  species is 4 .6 0 0  sp e c im e n s 2 and its b io m a ss  4 8 0  g .m "2.

S ig n i f ic a n t  areas o f t h e  w es te rn  and eastern m a rg in s  o f t h e  w a te r  b o d y  are covered 
by a b io c o e n o s i s  o f  sil ty  sed im ents  w i th  A bra  ovata. The b io c o e n o s i s  com prises  41 
m ac ro z o o b e n th o s  species.  The average  densi ty  is 2 .1 0 0  in d .m -2  and the b io m a ss  400 g.m'2.

In spite o f  s e e m in g ly  fav o u rab le  c o n d i t io n s  in E g o r l i t sk y  B a y .  there are signs o f  
a n th ro p o g e n ic  e u tro p h ica t io n .  E u tro p h ic a te d  T e n d ro v sk y  waters  en te r in g  E g o r l i t s k y  Bay 
are i n v o lv e d  in the central  c y c l o n i c  c i r c u la t io n  lead in g  to an intense a cc u m u la t io n  o f  
suspended  par t ic les  and the s i l ta t ion  o f  ex te n s iv e  shelly  areas on the edge o f th e  cyclone in 
the w est  o f  the bay. T h is  p h e n o m e n o n  w as re sp o n s ib le  for  mass m or ta l i t ies  in 1he 
E g o r l i t s k y  oyste r  banks at the end o f  the 1970s and the b e g in n in g  o f  the 1980s. Further 
s i l ta t io n  led to a g radual  a c c u m u la t io n  o f  silt s l i d in g  d o w n  the slope in the central  part o f  
the w a te r  body  ( u n p u b l i s h e d  data , I. R u b in s te in ) .  O ne  result  o f th e se  a n th ro p o g e n ic  factors 
has been the appearance  o f th e  p e lo p h i l i c  benthos fo rm s that can  be seen today.

E g o r l i t sk y  B a y  is in the best e c o lo g ic a l  c o n d i t io n .  A n t h r o p o g e n ic  factors have onl\ 
in f lu e n ce d  som e ben th ic  g roups  and the natural structure o f th e  b o t tom  c o m m u n i ty  has not 
been d is tu rb ed .  B u t  in the eastern part o f  T e n d ro v sk y  B a y  these p rocesses  have had fèr 
r e ac h in g  results and the structure o f  the c o m m u n i ty  has been altered. H o w e v e r ,  the 
b i o lo g i c a l  p r o d u c t iv i ty  o f th e  benthos has recen tly  increased  and there appears no reason to 
suggest th a t  the p rocess  will not con tinue .  B u t  the w es te rn  part o f  T e n d r o v s k y  B ay  is in 
w o rse  c o n d i t i o n  and the changes  there appear i r rev e rs ib le .  There  has been a sharp decline 
in the p ro d u c t iv i ty  o f th e  ben th ic  c o m m u n i ty  and mass m or ta l i t ies .
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HL M y s  M a r t y a n  R e s e r v e

The state reserve " M y s  M a r ty a n "  was created to conse rve  the g rove  o f  evergreen re licts  o f  
Mediterranean flora  and en d em ics  and the B la c k  Sea coastal area in acco rdance  w i th  the
Ukrainian C o u n c i l  o f  M in i s te r s '  O rd e r  on "The o rg an iza t io n  o f  new state reserves and the
expansion o f  the C h e r n o m o r s k y  State R ese rve"  o f  20 February .  1973. It is part o f  the 
Nikitsky B o tan ic a l  G a rd en  o f  the N a t io n a l  A c a d e m y  o f  Sciences o f  U k ra in e .  The  total area 
ofthe M y s  M a r ty an  R eserve  is 240 ha. in c lu d in g  120 ha o f  forest land and 120 ha o f  the 
Black Sea. The  land and waters o f  the reserve are not subject to e c o n o m ic  activity  and 
serve only for sc ien t i f ic  inves t iga t ions  con d u c ted  w i th o u t  d is tu rb in g  the reserve regime.

The reserve preserves in a natural state an entire oak-forest  ecosystem  ty p ic a l  o f  the 
southern C r im e a n  coast, c o n se rv in g  the gene fund o f  l i v in g  o rgan ism s ,  fac i l i ta t ing  the 
study o f th e  natural processes and d y n a m ic s  o f t h e  coastal  m arine  c o m p le x  as an exam ple  
o f  interaction be tw een  land and sea. and act ing  as a reservat from w h ic h  terr i tories  w i th  
economic a c t iv i ty  b e y o n d  the reserve are enr iched .

The phytoben thos  o f  the reserve has been studied since 1973. The  most 
characteristic ben th ic  vegetation  o f  the upper  subli t tora l  o f  M y s  M a ry a n  is the
phytocoenosis o f  Cystoseria crinita and C barbata. C crinita is d is tr ibu ted  th rough  the
reserve at depths o f  0 to 14 m. The m a x im u m  density o f  g row th  (1 .000 - 2 .000 spec im ens  
per nr  o f  bo ttom ) forms tw o  belts at depths o f  0-3 m and 4-6 m respec tive ly .

G ro w th s  o f  C barbata are found at depths o f  2 to 14 m. In the eastern pan o f  the 
reserve they beg in  at the spray zone. It should  be noted that the d ispersa l  o f  Cystoseira  is 
determined by the b o u n d a ry  o f  stationary substrates. The highest densities are at depths o f  
5-7 in.

The th a l lo m as  o f  Cystoseira are strongly encrusted w i th  m acro  and m ic ro ep ip h y te s .  
Many epiphytes  are characteris tic  o f  a certain part o f  the Cystoseira thalloma: for exam ple ,  
to the branches,  ax ia l  parts or the foot. Species such as Corynophlaea, Eetoearpus. 
Ceramium, Kylinia  and Acrochaetium  grow dense ly  on the te rm in a l  b ranches  o f  
Cystoseira. Laurencia coronopus and Sphacellaria cirrhoscr, and. to a lesser degree. 
Porphyra leucosticta  and Chaetomorpha flourish  on the ax ia l  part o f  the th a l lo m a .  w h i le  
Corallina granifera  and Apoglossum ruscifolium  g ro w  on rocks and on the feet and 
thalloma o f  C ystoseira.

The species c o m p o s i t io n  and am oun t  o f  epiphytes  varies through the year.  
Epiphytes reach m a x im u m  quali ta t ive  and quantitative  parameters in areas protected  from 
waves. The mass species (m ore than 100 g .m "2 b iom ass )  in this c o m m u n ity  include: 
Phyllophora  ne rv o sa  (1 .839 g .m "2), Cladostephus verticilatus (879 g.m'"). Polysiphonia
suhitlifera  (681 g .m "2), Corallina granifera  (486 g.m"2), Ceramium pec/icillalum  (435 g.m
). Laurencia pinnatifida  (303 g.m"2) and Codium vermillara (189 g.m"").

There  are tw o  w id e ly  represented a ssoc ia t ions  in the tipper subli t tora l  belt , namely 
as ('. crinita  + C barbata and ('. barbata + C. crinita. E p ip h y te s  are ch arac te r i s t ica l ly  
attached to different  parts o f  the th a l lo m a .  In the C. barbata + C. crinita assoc ia t ion  the 
epiphytes are m ore  d e v e lo p ed  than in the C. crinita - C . barbata assoc ia t ion .
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R ed  algae are the d o m in a n t  species in the Cystoseira  ph y to co en o ses .  fo l lo w ed  by 
brow n and green algae.

T here  is a greater d iv e r s i ty  o f  Z oop lan k to n  in the reserve (74 spec ies)  than in the 
recrea t iona l  areas (66 species) .  The  rare a n im a l  species include :  the s iphon  jellyfish 
Lucernaria campanula, the p o ly ch a te  Nematonereis unicornis, the molluscs 
Acanlhochilona cascicttlaris. Tergipes lergipes and A rea noae  and the isopod  Gnathiu 
haeeseoi.

P h y to c o en o se s  o f  the P s e u d o l i t to r a l

The a lga l  m ac ro p h y te s  o f th e  p seu d o l i t to ra l  belt  m ake  up  an independent  e c o lo g ic a l  group. 
T he  p seu d o l i t to ra l  belt  is subject to large quanti t ies  o f  d i s so lv e d ,  p re c ip i ta t in g  pollutants, 
a tm o sp h e r ic  p rec ip i ta t io n ,  and shore leach in g  w h ic h  often carry con tam in an ts .  A s  a rule 
the algae in h a b i t in g  the p seu d o l i t to ra l  are sm a lle r  in size than a n a lo g o u s  species in 1he 
sublittora l.

T he  vegeta t ion  in the reserve 's  p seu d o l i t to ra l  is a rranged l ike  a belt , reaching a 
m a x im u m  w id th  o f  60 cm in rocky places and c l i f f  overhangs .  D e p e n d in g  on the time o f  
the year,  the co verage  o f th e  a lgal g row th  ranges from 6 0 -1 0 0 % .  On pebble  beaches with 
s ing le  large rocks the a lgal g ro w th  co v e r  averages a round  10%). f a l l in g  to 1-3%) in the 
w in te r .  The  ph y to co en o ses  o f th e  p seudo l i t to ra l  are ch ara c te r iz ed  by a m o sa ic  distribution 
o f  m ac ro p h y te s .  poly d o m in a n c y  and a success ion  o f  d o m in a t in g  species  d u r in g  the year. In 
the c o ld  m onths  the d o m in a n t  species are: Seytosyphon lomentaria  ( m a x im u m  biomass o f  
1.486.67 g . m ) .  Petalonia zoslerifolia ( m a x im u m  b io m ass  o f  997 .47  g .m " )  and

Eclocarpits eonfervoides ( m a x im u m  b io m a ss  o f  508.20 g.m"2). D u r in g  the sum m er  the 
b io m asses  o f  Ceramiam eilialitm  and D H ophus fasc io la  increase from 131.33 g.m to 
927 .57  g .m "2 and from 196.07 g .m "2 to 555.23 g .m "2 re sp ec t iv e ly .  In sp r ing  the biomass o f  
Enterom orpha intestinalis can reach 341 .60  g .m "2. r i s in g  to 678 .60  g.m on p ebb le  beaches. 
In the su m m er  L. pinnatifida  can reach 3.78 - 56.23 g .m "2.

T he  average  b io m a ss  o f th e  p seudo l i t to ra l  p h y to co en o ses  o f  rocky areas is 1.714.76 
g .m "2. o f  c l i f f  o v e rh an g  2 .168 .63  g .m "2 and o f  pebble  beaches 1.228.38 g .m "2.

T he  M y s  M a r ty a n  p seu d o l i t to ra l  p h y to co en o ses  con ta ins  the f o l lo w in g  rare species: 
Ulotrix imp/exa, Blidingia minima. Chaetotuorpha gracilis. C ladophoropsis memhranaceu. 
Ervlhroe/adia subintegra, ilelminthora divaricate/, Ceramium tentiissitmtm. ('. 
deslongchampii, C'. secundalum. P terosiphonia pennala  and Herposiphonia secunda.

U p to 83 species o f  algae m ac ro p h y te s  have been d isc o v e re d  in the reserve's 
p seu d o l i t to ra l  belt,  in c lu d in g  19 C h l o r o p h y ta  species,  P h a eo p h y ta  16 species and 
R h o d o p h y t a 4 8  species.  (I. I. P o g re b n y a k  and I. 1. M a s lo v ,  1980: I. I. M a s lo v ,  19 84. 1985: 
I. I. M as lo v .  T. V. B e l ic h .  1993. 1993b: and T. V. B e lich ,  1993. 1993b.)

P hytocoenoses  o f  M a r i n e  G rasses

T h ere  are tw o  h ig h er  aquatic  plants in the coas ta l  waters  o f  M y s  M a r ty a n .  n a m e ly  the sea 
grasses Zoslera marina L. and Zostera no/lii nozuetu. Zostera  c o m m u n i t i e s  inhabit  sandy 
sed im ents  w i th  shell  ad m ix tu res  to a depth o f  8-9 m. The  c o m m u n i t i e s  are contiguous
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monodominant  g ro w th s  o f Z .  marina and Z noliii. T here  is an in s ig n if ic an t  i n te rm in g l in g  
ofthe th a l lo m a  o f  one species  into the o ther a lga l  c o v e r  o n ly  near the con tact  zones .

The vegeta t ive  th a l lo m a s  o f  Z marina  attain peak b io m ass  and densi ties  in the 
second h a l f  o f  sum m er .  In A u g u s t  Z. marina  b io m a ss  and densi ty  averaged  742.2 g.m-2 
(47.4% o f  w h ic h  w ere  subm erged  organs) and 316 .67  sp e c im en s .m -2  re sp ec t iv e ly .  The 
average length o f t h e  t h a l lo m a  was 32.3 cm w i th  a 4.1 mm lea f  w id th .  In Sep tem ber  the 
thallomas g re w  to an average  o f  37.03 cm w i th  a l e a f w i d th  o f4 .2 8  m m.

Z noliii a ch iev es  peak b io m ass  and densi ty  at the b e g in n in g  o f  au tum n , reach in g  an 
average o f  380.21 g .m  2 (3 6 .7 %  o f  w h ic h  were  subm erged  organs)  and 825 spec im ens ,  
».m' re spec t ive ly .  The  length o f th e  th a l lo m a s  was 31.97 cm w ith  a l e a f w i d th  o f  1.94 m m.

The different  t im in g  o f  peak va lues for Z. noliii and Z manna may be the result  o f  
adaptive factors w h en  the tw o  species reside together  in m ix e d  o l ig o d o m in a n t  b iocoenoses .

In Zostera  coenoses  there are 677 species o f  a lgal m ac ro p h y te s  (18 species o f  
C hlorophyta .  12 o f  P h a e o p h y ta  and 37 o f  R h o d o p h y ta ) .  T he  n u m b er  o f  species  in Z. 
marina c o m m u n i t i e s  varies  from 17-38. w h i le  in Z. noliii c o m m u n i t i e s  the n u m b er  varies 
between 14-35. T he  a lgal b io m ass  o f  Z. m ar in a  ph y to co en o ses  varies  from 2.04 g.m ~ to 
56.21 g .m "2 (0 .3 3 - 7 .5 5 %  o f t h e  b io m ass  o f  all  vegeta t ion )  and o f Z .  no l t i i  from 1.67 g . m 2 
to 75.92 g .m  2 (0.6 - 3 1.63%). B o th  param eters  have tw o  peaks: in June and in September.  
The d o m inan t  species  by peak b io m a ss  levels d u r in g  the season are: C hondria  lenuissima 
(43.75 g .m "2), Ectocarpus confervoides (35.42 g .m "2), Cladophora albida  (32.08 g . m 2),
Polysiphonia subulifera  (12.6 g .m ' ) .  Cladostephus verticilatus (8.33 g .m ' ) .  Ceramium
pedicellatum  (6 .08 g .m "2) and K ylina vigratula  (5.83 g.m"").

A l m o s t  a ll  a lgae in the b io co en o ses  d e v e lo p  l ike  ep iphy te s  on the leaves and roots 
o f  zoostera. Pseudulvella nadsonii. Pringsheim iella soutata, Goniotrichum elegans, Ralfsia  
verrucosa  and M elobesia lejolisii have been o bse rved  on rh izo m es  and roots.

A  c o m p a r is o n  o f  the f lo ra  o f  the a lgal and zostera  c o m m u n i t i e s  o f  the sub li t to ra l  
belt shows that m any  species o f  algae prefer sea grass th a l lo m as  as a substrate and are 
almost nev er  found  b e y o n d  the l im its  o f  a lga l  growths.

N a tu re  co n se rv a t io n  measures in the C r i m e a  have resulted  in the c rea tion  o f  a 
system o f  p ro tec ted  m ar ine  w a ter  areas, c o n s is t in g  o f  26 reserve m arine  c o m p le x e s  a lo n g  
tile coast o f  the p en in su la .  M o s t  m arine  reserváis are c lassed  as nature heritage o f  local 
significance. T h ey  occupy  m ore  than 30 .000  ha. M any  are used for recreat ional  and 
com m erc ia l  purposes.  T h ere  are few state reserves. G iv e n  the c o n d i t io n s  p r e v a i l i n g  a long
tile southern C r im e a n  coast, w h ic h  is under  constant an th ro p o g e n ic  in f luence ,  the most
effective m ethod  o f  p ro tec t in g  the gene fund o f  bottom  vegetat ion  is the co m ple te
protection o f  separate u n iq u e  m arine  areas.

IV. T h e  K a r a d a g  S ta te  R e s e r v e

The K a ra d a g  State R ese rve  ( K S R )  is located  on the southeastern coast o f  the C r im e a n  
peninsula be tw een  the c it ies  o f  F e o d o s y ia  and Sudak. w h ic h  was fo rm a l ly  dec lared  a state
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reserve in  1 9 7 9 . T o d a y  it  c o v ers  a n  area o f  2 . 8 5 5 . 7  ha .  includ ing  2 0 4 6 . 1  h a  o f  land and 
8 0 9 .1  ha ofthe Black Sea.

The reserve was e s tab l ished  to protect the m o u n ta in o u s  mass o f  v o lc a n ic  origin 
rock ,  w h ic h  rises to a he igh t  o f  5 7 7 m. K a r a d a g  is a m in e r a lo g ic a l  nature m u se u m  (more 
than 1 0 0  m in e ra ls  have been d isc o v e re d )  in w h i c h  steppe, forest-s teppe,  coas ta l  and marine 
b io g eo c o en o s es  are c lo s e ly  g ro u p e d  together  in a sm all  area.

The reserve con ta ins  about 1 . 0 3 5  species o f  p lants,  i n c lu d in g  2 0 0  rare and endemic 
species.  35  species  o f  m am m als .  1 7 7  species  o f  birds and 1 0 7  spec ies  o f  m arine  fish. 
K a r a d a g  also con ta ins  1 6 9  species o f m a c r o p h y te  a lgae,  o f  w h i c h  42  are green, 41 brown 
a n d  86 r e d  (K a lu g in a -G u tn ik ,  1 984). T h e  Z o o p la n k to n  consis ts  o f  i o s  spec ies ,  the most 
n u m ero u s  o f  w h i c h  are co p ep o d s  ( 3  5 spec ies) ,  decapods  ( 1 3  spec ies)  and t in t inn ids  (27 
species)  (M urina ,  Z a g o r o d n a y a ,  1 98 9). T h e  benthos is d o m in a te d  b y  Cystoseira, Venus, 
M ytilus, Terebellida  a n d  Phaseolina  b io co en o ses  ( M a k k a v e e v a ,  1 989). M arine  mammals 
include three species o f  dolphins :  Delphim is delphis ponticus, Tursiops truncatus ponticus
and Phocaena phocaena relic/a.
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Public Awareness in 
Environmental Protection 
and the Mass Media

The oldest n o n -g o v e rn m e n ta l  en v iro n m en ta l  pro tec tion  o rg an iza t io n  in U k r a in e  is the 
Society o f  H un te rs  and F ish e rm en  ( U S H F )  founded  in 1920 and the Society  for 
Conservation o f  N a tu re  ( U S C N )  created in 1946. R e g io n a l  o rg a n iz a t io n s  for the form er 
have been es tab l ished  in V in n i t s a .  D n e p ro p e t ro v sk .  Z h i t o m i r ,  Z ak a rp a t i a ,  K i r o v o g r a d ,  
Nikolaev and O d e ssa  oblas ts ,  and for the latter in V in n i t s a .  V o l y n ,  D n e p ro p e t ro v sk ,  
Zhitomir, Z ak a rp a t ia ,  K i r o v o g r a d .  K h e r so n .  K h m e ln i t s k y  oblas ts and the C r im e a .

The o b jec t ive  o f th e  U S H F  is to  unite  all  those i n v o lv e d  in sport and game hun t in g  
and fish ing and to regulate  these ac t iv i t ie s  a c c o rd in g  to c o m m o n  rules. T he  U S H F  once 
had branches in a lm o s t  every  inst itute o f  lea rn in g  and factory ,  but today  it  faces severe 
difficulties in f in d in g  sponsors  to f inance  nature p ro tec tion  act iv it ies .

H o w ev e r ,  in the past ten years  a  n u m b er  o f  o ther e c o lo g ic a l  assoc ia t ions  have 
appeared w h ic h  have targeted  e c o lo g ic a l ly  hazardous  industr ia l  fac i l i t ie s .  T h e y  inc lude  the 
"Zeleni Svit" (G reen  W o r ld )  a ssoc ia t ion  and the "G reen  Party ".

R egiona l  " Z e le n i  Sv i t"  o rg a n iz a t io n s  have been set u p  in the f o l lo w in g  cities: 
Vinnitsa. Lutsk, Dnepropetrovsk. N ik o p o l .  K r iv o i  Rog. U zhgorod .  Ivano-Frankovsk, K iev .  
Nikolaev. R o v n o .  S u m y .  T e rn o p o l .  K h a r k o v .  C h e rk as sy  and C h e rn o v tsy .  T here  are 
blanches o f th e  G re en  Party  in N i k o p o l ,  S v e t lo v o d sk .  O dessa ,  T e rn o p o l  and C h e rk as sy .

There are also loca l  e c o lo g ic a l  u n io n s  w h ic h  seek to raise p u b l ic  awareness o f  
ecologically v u ln e ra b le  natural co m p le x es .  These  in c lu d e  "C i t iz e n s  for the C le a n l in e s s  o f  
the E nv ironm en t"  (P a v lo g ra d .  D n e p ro p e t ro v sk  oblas t) ,  E co fu n d  " P r id n e p ro v ie "  
(Dnepropetrovsk), the reg iona l  assoc ia t ion  "V o z r o z h d e n i a "  ( K r i v o i  R o g ) ,  the E c o fu n d  o f  
Crimea "For the Surv iva l  o f th e  Peoples o f  C rim ea" ,  the " L io n  Society" (L v o v ) ,  the "Fund
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for Na tu ra l  H is to ry  and E c o lo g y "  (Odessa  Z oo) ,  the "Puzanov Fund for the Protection and 
Salvage o f  W i ld  L ife "  (Odessa), the "Public  C om m it tee  for the C o n t ro l  o f  Environmental 
Protection",  Z d o lb u n o v  (R o v n o  oblast),  the Ecocentre  "O zo n "  ( K h a rk o v )  and 1he 
D z h a ry lg a ch  Society (Skadovsk ,  K h e rso n  oblast).

The first e co lo g ica l  journal  " R id n a  Priroda",  w h ic h  is published  by the U S H F  and 
the Society  for C on se rv a tio n  o f  Nature, was founded in 1971. The jo u rn a l  includes official 
reports and articles on environm enta l  protection issues in U k ra in e  and conserva tion  woik 
by p u b l ic  o rg a n iz a t io n s  and state agenc ies  and e s tab l ishm en ts .

S in c e  1990 there has been a steady' increase  in the n u m b e r  o f  readers o f th e  popular 
scientific  jo u rn a l  "Usie  Z h iv o e " .  w h ich  is published  by the O dessa  Z o o  and the Fund for 
N a tu ra l  H is to ry  and E co lo g y .

A num ber  o f  newspapers have also been printed on nature conserva tion  topics. 
These include L" D n ip ro -S la v u t ic h "  (Dnepropetrovsk ) .  " E c o l o g i a  i zdorovie" 
(D nepropetrovsk ) ,  "Zelen i  Svit" (K ie v ) .  "D zherela"  (Sum y).  "Nash K ray "  (Donetsk) and 
" K r in i t sa "  (A lc h ev sk ,  L ugansk  oblast).
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Recommendations

I t  is r e c o m m e n d e d  that the f o l l o w i n g  m easures  be car r ied  out.

L o c a l  L e v e l

To regula te  the p o p u la t io n  d en s i ty  o f  the w a te r  ches tnut  in the D a n u b e  d e l ta  by 
h a rves t ing  the nuts fo r  e c o n o m ic  uses.
To restore the t ra d i t io n a l  sys tem  o f  b u r n in g  out reeds in parts  o f th e  D a n u b e  is lands .
To o rg an ise  the  c l e a n in g  and d re d g in g  o f  si l ted  cana ls  and o v e r g ro w n  t r ib u ta r ie s  on  
the sea coast  o f th e  D a n u b e  delta .
To cease p la n t in g  m o n o c u l tu re s  o f  p ine  on  the K i n b u r n  p e n in s u la  and to  fo rm  park  
type sparse forests by r o g u e in g  out e x is t in g  p ine  stands.
To c o n v e r t  the r ice  g r o w i n g  areas adjacent to p ro tec ted  te r r i to r ie s  ( K i l i y a  d is tr ic t .  
O dessa  re g io n .  S k a d o v s k  d is t r ic t .  K h e r s o n  re g io n  and C r i m e a )  to  c lo s e d  w a te r  use 
techno logy .

• To m i n i m i z e  the use o f  p e s t ic id es  and o th e r  to x ic  substances on farm  lands c lose  to 
protected  t e r r i to r ie s  and aquatic  areas.

• To e n co u rag e  the use o f  m a r ic u l tu re  to  g r o w  m u sse ls  on  the s h e l f  o f t h e  sea because  o f  
the dam age  c aused  to ben th ic  b io c o e n o se s  by  h y p o x ia .

• To fo rm u la te  and im p le m e n t  a  n e w  te c h n o lo g y  to co n tro l  the q u a l i ty  o f  coas ta l  waters  
using  h y d r o b i o l o g i c a l  a m e l io r a t io n  based on  the c o n s t ru c t io n  o f  " a r t i f ic ia l  reefs".

• To restore the b i o lo g i c a l  d iv e r s i ty  and rec rea t io n a l  c o n d i t io n s  o f  u rb a n iz ed  areas o f  
coastal  w a ters  by  m a n a g in g  the p ro d u c t iv e  p ropert ies  o f  aquatic  ecosys tem s.

National Level

The p ro tec t io n  and  res to ra t ion  o f  b i o lo g i c a l  d iv e r s i ty  necessi tates  an  increase  in  the 
network o f  p ro tec ted  te r r i to r ie s  and w a te r  areas. In  a d d i t io n  to  e x is t in g  reserves,  the 
fo l lo w in g  areas on  the U k r a i n i a n  B l a c k  Sea and A z o v  Sea coasts sh o u ld  be granted  
protected z o n e  status:
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• The T u z lo v  group o f  l imans (Shagany, A l i b e i  and B urnas) in c lu d in g  the creation o f  
game reserves in the upper part o f  A l i b e i  and near T r ik h a tk i  v i l lage .

• Z h e b r iy a n o v s k y e  P lavn i  and Lake  Sasyk should  be included  in the B iosphere  Reserve 
"D u n a isk ie  P lav n i" .

• L o w e r  Dnestr  (the area between rivers o f  Dnestr  and Turunchuk ,  the northern part o f  
Dnestr  L im a n )  should become a national park.

• T i l ig u lsk y  L im a n  should  become a regional landscape park.
• Y a g o r l i t s k y  B ay  and T e n d ro v sk y  Bay. The area o f  the Y a g o r l i t s k y  K u t  should be

increased from 840 to 5.550 ha. a reserve regime established in the western part of  
T en d ro v s k a y a  Bar. in c lu d in g  Y ag o r l i t sk y  Bay as a part o f the  reserve core.

• K a r k in i t s k y  and Dzhary Igachsky B ays  should  become a marine reserve.
• The seaside from C h e rn o m o rsk  to Cape  Ure t  (C r im e a )  should  become a national park.
• Centra l  S ivash  and Eastern S ivash  should  become a national park "A z o v o - S i v a s h s k y " .
• U t ly u k s k y  L im a n  should  become a game reserve.
• O b i to c h n y  B ay  and O b i to c h a y a  B ar  and B e rd y an sk )  Bay and B e rd y an sk ay a  Bar

should  become protected areas.
• B e lo sa ra y sk y  B ay  and Belosaray skaya Bar should  become a game reserve.
• K r i v o i  Bay and K r i v a y a  B ar  should  become a game reserve.

G iv e n  the excep tiona l  s ign if icance  o f  the B la c k  Sea and the A z o v  Sea wetlands
(Y a g o r l i t sk y ,  T en d ro v sk y ,  Dzhary Igashcky. K a r k in i t s k y  bays and the S ivash  lagoon
c o m p le x  areas) for the protection  o f  b iod iversi ty  and Red Data B o o k  species,  special 
studies need to be conducted .  This  research can be carr ied  out by the O dessa  B ran ch  ofthe 
IT3SS. C h e rn o m o rs k y  Reserve.  K in b u rn  P en insu la  R eg iona l  L andscape  Park and Azov 
B lack  Sea O r n i th o lo g ic a l  Station. M e l i t o p o l .  The research should  include  the fo l lo w in g :

• An inven tory  o f  species o f  marine plants and anim als  in the wetlands and marine 
coastal sha llow  waters o f th e  northwestern B la c k  Sea and the A z o v  Sea:

• An evalua t ion  o f  the current state o f  the benthic and pelagic b iocoenoses  under 
different habitat condit ions:

• An eva luat ion  o f  the current populat ions  o f  mass and rare species o f  invertebrates and 
algae:

• Research  into the pecu liar i t ie s  o f  m o rp h o lo g ic a l  differentia tion  and genetic structure 
o f  popu la t ions  o f  different mass and rare species;

• The iden tif icat ion  o f  areas where natural resources are in a c r it ica l  state and marine 
areas v i ta l  to o f th e  sea for conserva tion  o f  b io d iv e rs i ty ;

• An e x am in a t io n  o f  the function ing  o f  m arg inal  b iocoenoses in the B lac k  Sea and the 
A z o v  Sea and their s ign if icance  in the trophic relations o f f i s h  and birds.

R eg u la r  b io lo g ic a l  and e co lo g ica l  m o n i to r in g  o f  coastal waters should be 
considered  the m ain  source o f  in form ation  on the state of. and changes in. the marine 
environm ent.  The com ple te  ne tw ork o f  stations for observations and measurements should 
include the fo l lo w in g :
• Danube avandelta:
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• T sa r ig radsko ie  headw ater  o f th e  D nestr  l im an ;
• B olsho i  Fontan  Cape;
• the apex o f th e  K in b u r n  B a r  in the D n e p r o v s k o - B u g s k y  l im an:
• T en d ro v sk ay a  Bar.  western  end:
• D zh ary lg ach  Island, eastern end:
• Cape Tarkhanku t;
• Kape  K h ersones:
• Cape M a r ty an ;
• Cape K a rag a c h  near K a radag ;
• Kerch Strait;
• Eastern S ivash ;
• B i ry u c h y  Island, western  end;
• B e rd y an sk ay a  Bar,  apex.

A  necessary  requ irem en t  w hen  c o n d u c t in g  any k in d  o f  e c o n o m ic  act iv ity  is to carry 
out com pensa tory  measures for  conse rv a t io n  o f  nature. The  C a b in e t  o f  M in i s te r s  Decree  
No. 867 o f  21 O c to b e r  1993 on decreas ing  p o l lu t io n  in the no rthw estern  B la c k  Sea near 
Odessa foresees the estab l ishm en t  o f  one fish rear ing  plant for M ugil so-iny  and another for 
sturgeons in the D an u b e  delta. There  are also plans to u t i l ise  m ic r o b i o lo g i c a l  c lean in g  
technology to rem ove  oil  p o l lu t io n  etc. from the m arine  env ironm en t .

Regional Level

Recom m endations include:

• G i v i n g  the D u n a i s k ie  P la v n i  State R eserve  the status o f  a b iosphere  and inc lude  it in 
the U N E S C O  L is t  o f  B io sp h e re  Reserves.  A  proposa l  to change the status o f  the 
reserve was a p p ro v ed  at the International C o n fe ren ce  on B io sp h e re  Reserves in 
Sev ille ,  20-25 M a r c h .  1995.

• Representat ives o f  U k ra in e  and R o m a n ia  should  prepare a proposa l  to create a 
co m m o n  T ra n s b o u n d a ry  B io sp h e re  Reserve in the D anube  delta on the basis o f  the 
D u n a isk ie  P la v n i  R ese rve  in U k ra in e  and the D anube  D e l ta  B io sp h e re  Reserve  in 
R o m an ia .  Spec ia l is ts  from U k ra in e  and R o m a n ia  also put fo rw ard  a proposa l  to this 
effect in Se v i l le .

• It has been suggested that a branch  o f  the D u n a isk ie  P la v n i  Reserve  should  be 
established on Z m e i n y  Island ( U k ra in e )  in o rde r  to protect m ig ra t in g  b irds  from 
eastern E u ro p e  and rare B la c k  Sea plant and an im a l  species ( i n c lu d in g  the m o n k  seal).

• O f f ic ia l  lists o f  rare and protected  species o f  f lora  and fauna shou ld  be  c o m p i l e d  by 
spec ia lis ts  from the l it toral  states for in c lu s io n  in a B la c k  Sea R ed  D ata  B o o k  in order 
to im p ro v e  in te rna t iona l  co opera t ion  in p ro tec ting  and e n r ic h in g  the b io d iv e r s i ty  o f th e  
Black Sea and Azov  Sea.
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Annex I - Data Tables for Individual Species Referred to in the Main Text

N a m e  o f t h e  T a b le s

L is t  o f  Ph y to p lan k to n  Species 

L is t  o f  Fung i  Species 

L is t  o f  Z o o p la n k to n  Species 

L is t  o f  M ic ro p h y to b e n th o s  Species

F lo r i s t ic  C o m p o s i t i o n  o f  H ig h e r  A lg a e  o f th e  N o r th w e s te rn  Part o f th e  I I I a e K  Sea 

C hanges  in the V o l u m e  o f  Phy tosap robes  in the C oasta l  W aters  N e a r  O d essa  (1965-1991) .

L is t  o f  M a c ro p h y to b e n th o s  Species 

L is t  o f  M e io b e n th o s  Species 

L is t  o f  M a c ro z o o b e n th o s  

L is t  o f  Fish Species

C h a rac te r is t ic s  o f th e  M a in  M a r in e  W etlan d s  o f U k r a i n e

L is t  o f  Species o f  F lo ra  and Fauna  Entered  in the Red  D ata  B o o k  o f  U k ra in e  and P ro tected  on R eserve  

T err i to r ie s



T a b le  1. L is t  o f  P h y t o p la n k t o n  S p ec ies

Species M arine Fresh  W a te r Ë s tuar ies
A B A B A B

B A C IL L A R IO P H Y T A

M elosira  granulata  (Ehr.) Ralfs, 1861 - - M M - -
M . granulata  var. angustissim alO .M ull.) 1 lus t.. 192^-1966 - - + s - -
M  granulata var. curvata(Grun) llust. - - + - - -
M . italica (Ehr.) K utz ,1844 - - M s - -
-var icniuyviuja i(iriin) (> Mull. 1904 - - + - - -
M  Juergensii Ag.. 1824 + S - - - -
M .moniliformis ((). M ull.) A g . 1824 + s - - - -

-var. subglobosa G run, 1878 + s - - - -
M . num m uloides (Dilhv) A g .. 1824 + - - - - -
M . sulcata  I  E h r.1 K utz.. 1844 + s - - - -
SI. varians A g .  1817 - - + - - -

P odosira  horm oides (M ont.) Kutz. IS44 + - - - - -
1 lyalodiscus scoticus (Kutz.) Grun., 1880 s - - - -

II. am hic/uus G run . 18—9 + - - - - -

Sceletonem a costatum  (G revJ  CI., 18—8 M M - - M -

Sc. subsalsum  I  A. CL )  Bethge. 7928 - M - - - -

Thalassiosira aculeata Pr.-Lavr. 1956 - s - - - -

Th. coronifera Pr.-Lavr., 1955 + - - - - -
Eh. decipiens (Giun.) Jorg  1905 + s - - s -
i l l  exeentrica tElir i ( 7 1445-1944 + s - - - -



-var. fa sc icu la ta  llust. 192'-193' + - - - - -
Th. ornata Pr. -Lavr. + - - - - -

Th. p a rva  Pr.-Lavr. 1955 M M - - s -

Th. subsalina Pr.-Lavr. 1955 M M - - s -

Cyclotella K utzingiana (Thwait) - - + - - -

C. m eneghiniana K tz 1844 - - + s - -

C. casp a Gran. 18—H M M - - M -

Stephanodiscus astrea (Ehr. ) Grun. 1880 - - + s - -

-var. um uttu lus (Kutz) Grun. 1880-1885 - - + - - -

St. hantzschii Grun. 1880 - - + s -

C oscinodiscus apiculatus Ehr. IS44 + - - - - -

C. gigas Ehr. 1841 + s - - - -

('. g ra n ti. lough. 1905 + s - - s -

-var. aralensis (Ostf.) llust. 192'-193' + - - - - -

C. Janischii AS. 1H'4-193' + s - - - -

(' Jonesianus (G rev) ( I s t /  1915 + s - - - -
-var. com m utatus (Grun.) llust. 192'-193' + - - - - -

C. lacustris Grun. 1880 + s - - - -

C. l in e a tu s  E hr. 1838 + s - - - -

C. perforatus Ehr. 1844 + s - - - -

-var. cellulosus Grun ISS4 + - - - - -
-var. pavillardii (Eortii) llust. 192'-193' + s - - - -

C. radiants Ehr. 1839 + s - - - -

A ctinophychus undulatus (Raii.) R a  fs . 1861 + - - - - -
A sterom phalus robustus Castr. + - - - - -
Actinocyclus E hrenbergii R a lfs . 1861 + - - - - -



-Ta;’, crassus CP.Sin.; llust.. 192'-193' - - - - -
-var. ten d  Ins (Breb.) M ust., 192 '-193 ' + - - - - -
D etonula  cin fe tvacea  (CL) Gran. 1900 + s - - - -
Leptocylindrus m inim us G ran .. 1915 + s - - M -
/.. danicus Cl.. 1889 M M - - s -
Rhizosolenia  frag iliss im a  Bergoti 1903 + M - - s -
Rh. alata Rhightw. .1 8 5 8 + s 0 - - -
Rh. calcar avis M .Schnitze  1858 M M - - s -
Bacteriastrum  hyalinum  Laud. 1864 - I.S - - - -
C haetoceros abnorm is Pr.-Lavr. 1953 - s - - - -
Ch. a f in is  Laud.. 1864 + M - - s -
C/i. a ffin isf.schu ttii (Cl.) Pr.-Lavr. 1894 + s - - - -
Ch. affinisf. w illei (Gran.) llust.. 192'-193' + s - - - -
Ch. anastom osans Grun .. 1880-1885 + - - - - -
Ch. borgei l.emm.. 1903-1904 + s - - - -
Ch. ceratosporum  Ostfi 1910 f - - - - -
Ch. compressus Laud.. 1 8 9 ~ - M - - - -
Ch. coronatus Gran. 1 8 9 - - s - - - -
Ch. curvisetus Cl.. 1889 M M - - s -
Ch. danicus Cl.. 1889 + s - - s -
Ch. densusCI.. 1901 + s - - s -
Ch. dubius Pr.-Lavr.. 1955 - s - - s -
Ch. sJ u lla x  Pr.-Lavr, 1955 + - - - - -
Ch gracilis Schuil.. 1905 + - - - - -
Ch. heterova lva tus Schutt. 1953 + s - - - -
Ch. ho lsa ticus Schutt., 1895 + s - - - -



Ch. insignis Pr.-Lavr., 1955 + M - - M -
Ch. karianus Grim., 1880 - M - - S -

Ch. laciniosus Schutt, 1895 + s - - - -

Ch. larnieri Ralfs, 1864 - - - - -

Ch. lorenzianus Grun., 1863 + s - - S -

-var. solitarius Pr. -Lavr., 1956 + s - - - -
-var. subsalinus Pr. -I. asvr.. 1956 + s - - - -

Ch. muelleri Leiiuii . 1898 + s - - s -

Ch. p a u lse n ii  O s t f  1901 + s - - - -

Ch. peruvianus B rightw., 1856 + s - - s -

Ch. rig idus O s f . ,  1901 + M - - s -

Ch. scabrosus Pr.-Lavr.. 1956 + s - - - -

Ch. seiracanthus Gran., 189' + s - - - -

('h. sep ten trio n a lis  O stf. 1895 + s - - - -

Ch. sim ilis CL, 1896 + M - - s -

Ch. similis/. ' solilarius Pr. -Lavr.. 1955 + M - - s -

Ch. sim p lex  Ostf, 1901 + s - - s -

-var. calcintrans P au ls . 1905 + s - - - -

Ch. socialis Laud.. IS64 M M - - M -

Ch. socialisf. radians (Schutt.) Pr.-Lavr., 1953 M M - - M -

Ch. subti/is CL, 1896 + s - - - -

-var. abnorm isf. si m pexPr. -Lavr., 1961 + s - - - -

Ch. subsecundus (Grun.) llust.. 192'-193' + s - - - -

Ch. teres CL. 1896 * s - - - -

Ch. w ighamii Brightw., 1856 + s - - - -

D itylum  brightwellii (West,) Grun.. 1880-1885 + M - - M -
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B iddulphia m obiliensis Bail, 1845 + s - - - -

Cerataulina pelagica/'Cerataulina bergonii) (C l)  Perag., 1892 M M - - M -
Hemiaulus hauckii Grun 188(1- 1885 + - - - - -

Diatom a vulgare Bory 1828 - - M M - -

1) elongation ILyngb.) Ag.. 1824 - - E.M \i - -
Fragilaria crotonensis K ill - - + s - -
/ •  '. capucina 1 h 'sni. - - + - - -
F. construens I  Ehr. 1 Grun, 18 62 - - + - - -
Synedra actinastroides Lem m - s - - - -

S. a cu s K u tz - - + - - -

S. bacillus G reg , 185 ' - - + - - -

S. berolinensis Lem m - - - s - -

S. eryslallina (Ag.) Kulz. 1844 + - - - - -

S. curvata Pr.-Lavr.. 1951 + s - - - -

S. fu lg e n s  (Grew) IT Sin. + - - - - -

S. Gaillonii (Bory) Ehr. 1830 - s - - - -

S. tabulata (Ag.) K u tz. 1844 + s - - - -

S. u lna (JMtzsch.) E hr, 1838 - - + s - -

-var. aecpialis (K u tz)  llu s t - - + - - -

-var. biceps (K u lz) S c h o n f - - + - - -

-var danica (K u lz) Grun - - + - - -

S. undulata Bailly. 1853 - - + - - -

S. vaucheriae K u lz ( S. m inulissim al - - + - - -

Thalassionema nitzschioides Grun.,, 1880-1885 M S-0 - - M -

A sterione lla form osa  1 lass. - - + s - -

-t xracillima (1 lantzsch.) lleih. - - + - - -

r



R habdonem a adriaticum  Kulz., 1844 S - - - -
Striatella  delicatula (Kutz) Grun. 186' + S - - - -

S. unipunctata Lyngb. 1832 + s - - - -

Grammatophora m arina (Lyngb.) K utz , 1844 + s - - - -

G. oceanica (Ehr.) Grun., 1881 + - - - - -

G. serpentina (Ralfs) Ehr., 1844 + s - - - -

Licm ophora gracilis (Ehr.) G run.. 186' + - - - - -

L. Ehrenbergii (Kulz) Grun.. 186' + s - - s -

Cocconeis scutellum  E hr., 1838 + s - - s -

-var. pa rva  Grun.. 188(1 1885 + - - - - -

-var. m inutissima Grun, 1880-1885 + - - - - -

C. pediculus Ehr., 1838 - - + - - -

A chnan thes brevipes A g ., 1824 + s - - s -

-var. interm edia (Kulz.) CI., 1895 - - - - -

-var. parvu la  (Kulz.) CI.. 1895 + - - - - -

.1. longipes Ag., 1832 + s - - - -

R hoicosphaenia curvata (Kulz) Grun.. 186 ' - - + s - -

X avicula  cryptocephala Kutz. + - - s - -

X. Ivra  E hr.. 1844 + - - - - -

N. menisculum  Scliuiu. 186' + - - - - -

X. palpebralis B reb , 1853-1856 + - - - - -

X. pennala  var. pon tica  M er.. 1902 + - - - - -

Gyrosigm a ascuminatum (Kulz) Rabenh. - - + M - -

G. distortum (IV. Sm.)
-var. Parkeri llarr. - - + - - -

G. K utzingii (Grun.) CI. - - + - - -



Pleurosigma angulatum lOueck.i II '.Sin.. 1853-1856 1 - - - - -

P  elongatum  IT. Sm.. 1852 + S - - - -
P. form osum  IT. Sin .1*52. + - - - - -
P  ligulum IT  Sin.. 1853-1856 + - - - - -
Amphiprora alula Kulz.. 1844 + s - - - -
.1. paludosa IT. Sin.. 1853-1856 - s - - - -
. Imphora bigibba Grun. 18— 1 - s - - - -
A. granulata var. cusíala Pr.-Lavr. 1963 - s - - - -
A. hialina Kulz.. 1844 + s - - - -

A. injle.xa Uirebl III. Smith. I8'3 - s - - - -
A. prolans Greg.. 185' - s - - - -
-var. aculeata Perag. 189'-191)8 - s + - - -
Cymbella cvmhi artius Agardh. 1930. - s - - - -
Hantzschia amphio.xys lT.lir. 1 Grun. - - + - - -
bacillaria paratlo.xa Gmelin. 1 —88 - - - s - -

Nitzschia acicularis IT. Sin. 1853-1856 - - + - - -

N. apiculata (Greg.) 1880 - - + - - -
N. delicatissima CI.. 189— + - - s -
N. holsatica llust. 1924 - - + - - -

N. hungarica Grun.. 1862 - - + - - -
.Y. intennedia Hantzsch. - s - - - -
N. longissima Uirebl R a i si861 - - s s -
N. palea  - ,T Sm. - - + - - -
X. punctata (LT.Sm.I Grun. 1880 + - - - - -
N p u n g e n s  var. a tlantica CL... (1882) + s - - - -
.Y reversa IT. Sm. /853 + - - - - -



JT, seriata CI.. I8S3 + M - - M -
X. sigma (Ktz.) IV. Sm.. 1853-1856 - - + - - -
X. sigm oidea (Ehr.) IV. Sm.. 1853-1856 - - + - s -

X. tenuirostris Mez.. 1902 + s - - - -

X. tryblionella llantzsch. - - + - - -

-var. levidensis (IV. Sm.) Crruii. - - + - - -
X. vemicularis (Kutz.) Grun - - + - - -
Cylindrotheca closterium (Ehr.) Retain. Lew  in (1853) (Xilzschia closterium) + fvl - - M -
Campylodiscus echeneis Ehr., 1840 - - + - - -

C.M uretta lireb., 1854 + - - - - -

-var. lineolatum Pr.-Lavr., 1955 + - - - - -
Gomphonema olivaceum (Lyngb.) Kt:., 1833-1836 - - + - - -
-var. m inutissimum Grun. - - + - - -

E nithem ia sore, x  K u tz f - - - - -
Cymatopleura solea (Breb.) IV. Sm. + - - - -
Surirella gem m a Ehr., 1839 + - - - - -

S. ova l is breb, 1844 + - - - - -
S. ovata Kutz. 1839 + - - - - -

P Y R R O P H Y T A

C ryptom onac lineae
Cryptomonas acuta Butch. - s - - - -
Ililleafusiform e Schill 1925 - M - - s -
D inoplagellatae
Prorocentrum  balticum (Lohm.) H as le, 1908 + s - - - -
Pr. compressa (Ostf.) 1889 + M - - s -



Pr. cordata (Ostf) 1901 M M - - M -

Exuviaella  co rda ta
Pr. marina Gien. 1881 - s - - - -

Pr. maximum Schill. + - - - - -

Pr. m icans Ehr. 1833 + M - - M -

Pr. ob tusion  Ostf. 1908 - s - - - -

Pr. perforatus Gran. 1915 - s - - - -

Pr. sa iledlum  Sch. 19011 - s - - - -

Pr. vaginula  (Stan.) S ch u tt 1883 - s - - - -

Phalacroma rotundaluin (Clap.) et l.achm.) Ko/, et M ichener 1859 + s - - M -

Dynophysis acuminata Clap et Eaclim. 1859 - s - - - -

1). acuta Ehr. 1839
1). baltica (Paulsen) Ko/, et Skogsberg 1900 + s - - - -

I X  eaudata Kent. 1881 + s - - s -

I), norvegica Clap, el l.achm. 1859 + - - - - -

IX fo r i i iPav/I. 1916 + - - - - -

IX  levanderi H 'olos:,1928 + - - - - -

IX o v u m  S c h u tt 1895 + s - - - -

D. sacculus S tein  1883 + s - - s -

IX  sphaerica Stein 1883 + s - - -

Oxyrrlus marina D uj 1841 + s - - - -

Gymnodinium agile Ko/, et Sw. 1921 - s - - - -

G. agiliforme Schill 1928 - s - - - -

G. fu sc u m  (Ehr.) S tein  1834 - s - - - -

G. /u m s  Schill. 1895 + s - - - -
G najadeum Schill 1928 + M - - s -



G. neapolitanum Schill. 1928 + S - - - -

G  m inor Lebour 1 9 V - s - - - -

G  rlw m hoides S chutt 1895 - s - - - -

G. sim p lex  tl.ohm .) K o /  e t  Sw . 191)8 - s - - - -

G. splendens Lebour 1925 + M - - s -

G. sulcatum  K o f  e t Sw. + - - - - -

G. w ulfii Schill. 1916 - s - - - -

Gyrodmium adriaticum Schill - M - - s -

G. britannia Kof. u  Sw azy 1921 - S - - - -

G. cornulum (Pouchet) Kof. uS w . 1921 - M - - s -

G. fu s i i  o r  m e Kof. e tS w e zy  1910 + s - - s -

G  lachn nn i i M enu  i K o / e l Suez\ 19III + s - - - -

G  nasulum  (Wulffi Schill. + - - - - -

G. spirale (Bergh.) Kof. e l Sw ezy 1881 - s - - s -

P olykrikos sehw arzi Bulschli 1873 - s - - - -

Paulsenella chaeloceralis 1 Paulsen) Challón 1911 + - - - - -

Ellobiopsis chattoni Caullery. 1910 + - - - - -

P yrophacus horologycuin S tein 1883 + s - - s -

Glenodinium apiculatum l.achm. 1901 + - - - - -

G  behningi (lind.l Kissel. 192' + - - - - -

G. caspicum (Ostf.) Schill.. 1901 + s - - - -

G. danicum P auls 190' - s - - - -
G. fo liaceum  Stein 1883 - s - - - -

G  leniicula i B ergh i Schill I W + M - - s -

G. paululum  Lind. 192S + s - - - -

G. p ilida  (Ostf) Schill. 1908 + s - - - -



G. oculatum Stein 1883 - s - - - -
G. penardii Lemm. 1900 - M - - - -
G. penardiform e (Lind.) Schill. 1918 - M - - - -
G. pidvisculns (Ehr.) Stein 1830 - s - - - -
Cocholodinium citron Kof. et Swezy, 1921 - s - - - -
Pronoctiluca acuta (Lohm.) Schill, 1912 - s - - - -
P r pelagica  Lab.-Don, 1888-1889 - s - - - -
.Imphidinium aculuiu Lohm. - s - - - -
A. acutissimum Schill. 1928 - s - - - -
A. crassum Lohm. 1908 + s - - - -
A. longum Lohm. 1908 - s - - - -
A. operculatum Clap, et Laschm. 1859-61 - s - - - -
A. phaeocysticola Lebour 1925 - s - - - -
Peridinium  achromaticum Levander 1902 + s - - - -
P. aciculiferum Lemm. 1900 + - - - - -
P. b ipes S te in  1883 - s - - - -
P. breve P auls 190- - s - - - -
P. brevipes Pauls 1908 - s - - - -
P. bulla Slew, 1910 + - - - - -
P. claudicans O.Pauls. 190' + s - - - -
P. conicum  (Gran.) Ostf. e tSchm id t. 1901 + s - - - -
P. conicum f .  concava M etz  1933 + - - - - -
P. crassipes Kof. 190' + s - - - -
P. c i actum (OF.Mull) Ehr. 1"3 + s - - - -
P. depression Baii. 1855 + s - - - -
P. diabolus C / .  /  900 + - - - - -



/'. divergens Ehr. 1840 t- s - - -
P. e.xceniricum Pauls 1 9 i r + - - - - -
P. globulus Stein 1883 + s - - s -

-var. quarnerense Schroder 1901 + s - - - -

-var. ovatuin (Pouch.) Schill ISS3 + - - - - -

P. grand  O s tf  1906 + s - - s -

P. grand  f.m ile  (Pavil) Schill. 1916 - s - - - -

P. inconspicum Lem m  1899 + s - - - -

P. knipowitzschii Cssat. 192 ” + s - - - -

P  latum Pauls. 1904 + - - - - -

-var.halophyla (Lindeni.) 192~ i - - - - -

-var concavilaterale K isselew  1935 + - - - - -

P. longispim un Ko/. 1883 + s  - o - - - -

P. m iniilum  Ko/. 190" + - - - - -

P. m inusculum  Pavil. 1904 + s  -  o - - s -

P. oceanicum l'an-1 lo/fcn 189” + - - - - -

P. orbiculare P auls 1 9 0 ” + - - - - -

P. ped u n cu la tu m  S ch u tt 1895 + s - - - -

P. pellucidum  (liergh.) Schutt. IS 8 I + s - - - -

P  pentagonum  (iron. 1902 + s - - - -

P. solidicorne M angin  1926 - s - - - -

P. spiniferum  Schill. 1911 + s - - - -

P. sphaericum Ouamum 1912 + s - - - -

P. steinii ./org. 1899 + s - - s -

1 leterocapsa triquetra (Ehr.) Lebour 1840 + M - - M -

P. triquetrum

L/l



Scripsiella trochoidea (Stein) 1883 + M - - s

P. trochoideum

Goniaidax cochlea M eunier 191(1 - S - - - -
(j. diacantha (Meunier) Schill - s - - - -
G. d ie  g e n s  is K of. 1911 + s - - - -
G digitate (I'ouchel.) K o / 1883 s - - - -
G. minima M atz 1933 - s  - o - - s -
G. orientalis hind. 1924 - s - - - -
G. polyedra Stein. 1883 + M - s -
G. polygram m a Stein. 1883 + s  - o - - - -
G. scrippsae Kof. 1911 + s - - s -
G. spinifera (Clap, et l.achm.) D iesing 1838-1861 s - - - -
G. IriacanthaJorg. 1899 - s - - - -
Protoceratium reticulation (Clap, et l.achm.) liiitschti 1839 - s - - - -
Ceratium fu rca  (Ehr.) Clap et l.achm. 1833 + + - - s -
C fiisu s  (Ehr.) Ditj. 1834 + s  - o - - s -
C tripos (O.K.Mull.) Sitzsch. E"6 + s  -  o s -
Goniodoma polyedricum (Pouch.) Jorg. 1883 - + - - -
('ladopy. xi. x  setiferaLohm . - + - - - -
M assartia vorlicello (Stein.) Schill. 1878 - + - - -

C H L O R O P H Y T A

Golenkia radiata Chod. - - s - -
Schroediria setigera Smith. - - + s -
Pediastrum  boryanum (Tttrp) Menegh. (1840) - - + s -
-var. longicorne Racib. 1889 - - + s - -



P. duplex M eyeu  1829 - - t S - -
P. telras (Ehr.) R o lfs 1H44 - - + - - -

-var. tetraodon (Corda) - - + - - -

Tetraedron caudatum (Corda) H ans 1888 - - + s - -

T  incus (led.) G .M  S m ith - - + s - -

T. schm idlei (Schroed.)  Lem m  Rahh. 1S6S - - + - - -

Lagerheim ia  ciliata (l.agerh.) Chodat. 1895 - - + s - -

L. cptaclriseta (Lemm.) G.M. Smithl92() - - + - - -

O ocyst is B orgei Snow  1903 - - + s - -

0. crassa W ittrock 1880 - - + s - -

O. elliptica West. 1892 - - + s - -

O Sovae-Sem liae Wide 189' - - + - - -

0. pa rva  W. et W  1898 - - + - - -

O. solitaria Willi: 18'9 - - + s - -

O. subm arina Lagerh. 1886 - - + - - -

A nkistrodesm us acicularis (Aí. Braun) K orsch ik  1953 - - + s - s

A. acicularis var. mirabilis (W. et W.)  Korseh. - - + s - -

A. angustus Bern. - - + s - -

A  arcuatus Korseh. 1953 - - + \1 - s - o

A. B ibrajanus (Reinsch.) K orsch ik - - + s - -

A. convolutus Corda 1839 - - + M - s - o

A. B raunii (N aeg .JB runn 1915 - - + - - -

A. fa lca tu s (Corda Rolfs) 1848 - - + s - -

A. longissim us tl.emm.) Wide - - + s - -

-var aciculasris (Chad.)  Brunnth. - - + s - -

A. spirale (Turner) Lemm . 1908 - - + s - -



Kirchneriella cuntorla (Schmidlc) H old - - + S - -

K  lunaris (Kirchn.) M oeb. 1894 - - + s - s

D ictyosphaerium  ehrenbergianum Xag. 1849 - - + s - -
I X  pu le  hell u in W ood 18'4 - - + s - o - -
Coelastrum  nocm oponnu Xagl855 - - + s - s

G. sphaericum Xag. 1849 - - + s - -
Crucigenia apicuhila (Lemm.) Selm ddle - - + s - -

('. irregularis Wide - - + - - -
C. rectangularis (A.Br.) 1891 - - I s - -
C. (elrapedia (Kirchn.) W.I902 - - + s - -
Telraslrum glohrum (Roll) Ahlstr. e l Tiff. - - + - - -
T. m idtisetitm  (Schmidle) - - + - - -
T.slraurogeniejorme I.Sehoed .) leium. - + - - -

T. lunaris K orschik - - + s - o - -
T. W isconsiensis G.S.Smith. - - + - - -

A clinaslrum  hantzschii l.agerh. 1882 - - + M - s

Scenedesnnts acuiuinalus (l.agerh.) Chodal. 1902 - - + M - -

-var. hiserialus Reinh. 1953 - - + s - -
Sa cu lifo rm is Schrod  189~ - - + - - -
S. arcuatus Lemm. IS99 - - s - -

-var. p la tydiscay G.M .Smith - - - s - -

S. bjugatus (Turp.) I. agerh. 1893 - - + s - -
-var. bijgatus (Turp.) l.agerh. 1893 - - + s - -
S. obliquus (Turp.) Kutz. 1938 - - + s - -
-var. alternans Chrystjuk. 1953 - - + s - -
-var. obliquus Kutz.. 1833 - - - s - -



S. opoliensis Lem m
-var. alalus - - + s - -
-var. asym m etica - - + s - -

-var. carinatus Lem m - - + - - -

S. quadricauda (Turp.) H rehsl /835 - - + M - s

-var. abudans Kirchn. - - + s - -

-var. arm atus (Chad.)  D editss - - + - - -

-var. eualternans Pr. -Lavr - - + - - -

-var. setosusus Kirchn. - - + - - -
S. tetradesm iform is (W olosz.) Chad. - - + s - -

M ieractinium pusdlum  /•/•. 1858 - - + s - -

M. quadrisetum  (Lemm.) CM. Sm ith 1918 - - + s - -

Paradoxia multiseta Swir. - - + - - -

Ifeste llaholhvo ides p i .  1 1  est.) de Wild. 189' - - + s - -
D unaliella  salina Tend. - - - s - -

Poropila dubia Schill /925 - - - s - -

CYANO PHY CEAE

Synechococcus elongatus Sag. - - + - - -

Svnechocvstis salina ITisl. 1924 - - - s - -
D aclyloeoccupsis irregularis (i. M .Sm ith  1922 - - + - - -
\licroc\stis aeruginosa Kutz.. 1845 - - M M - -
M. aeruginosaf. aeruginosa Kutz. IS45 - - M M - -

M. ichihvohlahe K utz 1845 - - - s - -

M. pu lverea  (Wood) Elenk. 1938 - - + M - -

M. pu lverea /.ho lsa tica  (Lemm.) Elenk. /938 - M - -



. \/. pulverea/, incerta (Lemm.) E lenk 1938 - - + M - -
Aphanothece stagnina (Spreng.) Al. Braun 1865 - - - s - -
Gleocapsa limnetica (Lemm.) Hollerh. 1938 - - - M - s
G. minima (Keissl.) Hollerh. 1938 - - + M - s
G. minor/, minor (Kutz.) Holler), am pl 1938 - - - M - s
G. miiuita (Kutz.) Hollerh. 1938 - - - M - s
G. turgida/ tu rg ida  (Kutz) Hollerh. 1938 - - - s - -
M erism opedia  elegans At. Braun 1848 - - - M - -
X L glauca (Ehr.) Xag. 1849 - - + M - -
\l. glauca /. mediterranea (Xag.) Collins - - + M - -
M. minima G. B eck 1897 - - + M - s
M. punctata M eyen 1839 - - + M - -
M . tenuissim a Lemm . 1898 - - i M - -
Coelosphaerium kutzingianum Xag. 1849 - - + - - -
Gomphosphaeria aponino K utz 1846 - - - s - -
Anabaena flos-aquae (Lyngb.) Breb. 1835 - - + - - -
A. Kisselevii Pr.-Lavr. - - + - - -
. 1 kisseleviana Elenk. - - + - - -
A  knipowitschii Ussatsch.1927 - - + - - -
A  Scheremetievi Elenk. - - + - - -
A. sp iro ides K/eb. 1895 - - + s - -
A. sp iro ides/ contractu!Kleb.) E len k . 1938 - - + s - -
Aphanizomenon flos-aquae (L.) R alfs - - M M - -
Xodularia spumigena M eri 1822 - - - s - -
Oscillatoria kisselevi Anissim - - + M - M
O. nigro-viridis Thwail - - - - -



0 planktonica Wolosz - - + M M
O. tenu is A g . I S  13 - - + s
Spirulina laxissim a G.S. 184~ - - + s s
S. meneghiniana Zanard 1847 - - + s
S. tenuissima Kutz. 1836 - - + s
l.vngbya con/ervotdes Ag. - - +

CHRYSOPHYTA

C hrysom onadinae

D inobryon pellucidum  Lev. + - -
M allom onas lilloensis Conr. + - -
Phaeocystis globosa Lagerh. + - -
Prymnesium  p a rvu m ! 'arter - S -
Cocclithoplwridae
. Icanlhoica ucLinlhos Schill 1925 + s -
A. iptattrospina Lohm. 1963 - s -
Syracosphaera mediterranea Lohm - s -
Pontosphaera haeckelii Lohm. + - -
P. hu.xleviLohm .. 1925 + M - s
P. nigra Schill. 1926 + s -
Caliprtosphaera oblonga Lohm., 1902 + s -
Rhabdosphaera hispida Lohm. 1912 + s -
Rlongistylis Schill. 1925 + s - _

R .stylifer Lohm. 1902 + s -
R  tubulosa Schill. 1925 + s

Lohm annosphaera subclause! Gran e t Braarud + - - - - -



Coccolithus pelagians I. ohm. 1912 S - - - -

Coccolithophora fra g ilis  Lohm. + - - - - -
Ebriacae
Ebria  tripartita (Schum.l I.em m l86~ - s - - s -

Herm esium  adria ticum  I. achm. + s - - - -

Silicoflagellatae

D ictioclutfibula Ehr. 1839 + s - - - -
D istepham ts speculum E hr . Hack.. 188' + s - - - -
-var. octonarius Del/., 1932 + s - - - -
-var. speculum /Ehr.) H ack.. 18,8' + s - - - -
Eiiglcnophvta
E uglena charkoviensis Swir. 1913 - - + - - -

E. granulata (Kleh.) Schm itz 1883 - - + - - -

E. pisciform is K leb s 1883 - + - - -

E. proxim o Dang. 1901 - - + - - -

Eutreptia  lanovii S teuer 1904 + M - - M -

E. v ir id is  I'ertv /852 + s - - M -
I'hacvs pvrum  (Ehr.) Stein 1831 - - + - - -

Trachelomonas fluv ia tilis  1909 - - + - - -
Strom bom onas longa (Swir.) Popova 1955 - - + - - -

Volvocaceae
P term onas torta K orschik - - + - - -

Gonium pectorale Mull. - - + - - -

Pandorina m onnu Borv - - + - - -

Eudorina elegans Ehrenb. 1832 - - + - - -

C hloromonas cuneata Schill. - - + - - -



Chlamydoblepharis knollii Schill - - - _
P te ro sp e rm  ales
Pterosperma crislatttm Schill.. 1925 - S - - s -
P  Jorgensii Schill. 1925 S - - -

X an th o p h y ta
M eringosphaera mcditerroneo Lohm.. 191~ + s - - s -

M. mem Schill., 1925 - s - - - -

Legend

A - A . I.Ivanov. 1962.1964.1965 
B - D .A .N esterova. 1973-1994 
M - mass species 
S sparee 
I - introduced 
E - endemic 
O - often
S-() - sparce-often



T a b le  2 . L is t  o f  F u n g i S p ec ies

Species Till
1975

C o n te m p o ra ry  State A reas Biblio.

NWBS ('rim ea W ater B odies
Marine B rack i 

sh

Kl. C H Y TR ID IO M Y C ETES

1 lyplw chytrium pendicle Artemch. etZelezin.. 1969 + - + - - 5.6.16

Kl. O O M Y C ETES

Leptolegnia pontica  Artemchuk. I96S + - - - - 52(1

Thraustockvlriiim  globosum Kohav- aslii e t Ookuho + - i - - 1.2.5
lii. vi.surgen.se 'Iken + - t - - 1.2.5
Schizochytrium  aggregation Goldstein + - + - - 1.2.5
Lagenidiopsis arctica Artemchuk, 19—3 + - - - - 1.5

K l.ZY G O M Y C ET E S

h 'lucor globosum F ischer + - + - - 1.3.5

M .circinelloides van Tieghem, IH "5 + - -i - - 1.3.5

M. racemosus Fre. sein + - + - - 1.3.5

M .albo-ater Xauniov. 1915 + - + - - 1.3.5
Actinom ucor elegans (Eidan) B injam in e t Hesseltine + - + - - 1.3.5
A bsidia  spinosa Lendner i - + - - 1.3.5
Rhizopus nigricans E hrenberg + + - - 1.3.5



Rh.cohnii(Colm) Berlese e t Toni + - + - 1.3.5
Syncephalastrum  racemosus Colic. + - + - - 1.3.5
Mortierella spp. + - - 1.3.5

Kl. A S C O M Y C E T E S

A m ylocarpus encephaloides Currey, 1857-1859 - S\ - - 13.17
Arenariom yces trifurcatus llohnk ex E.B.C.Jones. I9S3 - M + A d z h .  Sukh - 7.8.11.12.17

Chaetomium globosum K unze + - + - - 1.3.5

Ch.indicum Corda + - + - - 1.3.5
Ch. olivaceum Cooke et E llis i - i - - 1.3.5
Ch.minitum K rzem .a Badura + - + - - 1.3.5
Ch.heteropilium Artem ch.. 1973 + - + - - 1.3.5

Chaetomium spp. + - + - - 1.3.5

Ceriosporopsis ealvplrata Kohlm.. 1960 - S + A d zh - 7.8.13.14

('.halima kinder. 1944 - M + A d z h .  Sukh - 7.8.10.13

Ceircum veslita (Kohlm/ Kohlm. J1953). 19"2 - Sv - A dzh - 7.13

C. tubulifera (Kohl) K irk  in K ohlm .. 195" - + A d z h .  Sukh - 7.8.13.14

C rinigera m aritima Schmidt. 1969 - + - - - 15

C arbosphaerella leptosphaerioides Schmidt. 1969 - + - A d z h .  Sukh - 8.9

C orollospora m aritima Werdermann, 1922 - M - A d z h .  Sukh - 7.8.1 1.13.17

Clac er a Under in B arhoom  & hinder. 1944 - + - A d z h .  Sukh - 8.9

Cpulchaella Kohlm. .Schmidt e t Scur 196" - + - - - 10.13

D rxosphaera navigans K och.et E .B.C.Jones, 1988 - + - A dzh - 8

Em ericellopsis m aritim a Beljak, emend.Arlenchuk. 19—3 + S\ + - - 1.5

E lalosphaeria appendicttlata kinder in B arghoom  unci kinder. - A d z h .  Sukh - S .13. 17.18

H alosaphiea ham ata Johnson, Jones Moss, 1988 + - A dzh - X

Halosphaeriopsis mediosetigera Crihh et T. W.Johnson, 1958 - + + A d zh - 7.8.13.18



lluligcna elaterofora Kohlm.. 1961 - + Adzh. Sukh 8.9
l.iiulra sp. - Sv - - 13.14
Lulworthia sp. - + + Adzh. Sukh - 7.8.10.13
Leptosphaeria olhopunclala (IVeslendorpi Saccardo. ISS3 + - Adzh K had 8.13.17
1. a\ icenniae. 1 et I: K ohlm  . /9 6 5 - S - Adzh - 8
I.neomaritima Gessner u Kohlm.. 19—6 - + Adzh K had S. 13
I. oraemaris Under and liarghoom  and lander. 1944 - + - Adzh. Sukh - 8.13.18
M icrolhelia Under! Kohlm.. 19—1 - Sv - - - 13.18
N ais inomala Kohlm.. 1962 - + + Adzh - 7.8.13.18
Pleospora pelagica Johnson. 1956 - s - Adzh. Sukh - 8
P.pelvetia Sutherland. 1915 - s - Adzh. Sukh - 8.13
I'leospora sp. - + - Adzh. Sukh - 8.13
Rem ispora galerita Tuhaki. I96S - S\ - - - 15
R m aritim a  hinder. 1944 - + - Adzh - 8.13
R ip iadrirem is (llohnk) Kohlm., 195' <19—2) - + - Adzh. Sukh - 8.13
R. stellata Kohlm.. 1961) - s Adzh - 15
R p illea ta  Kohl. 1963 - Sv - - - 15

K l.D E U T E R M Y C E T E S

. Isperg illu sg la iicns l.n .e.xhi: + - + - 1.3.5
Asperg. herbariorum think) Thom + - + - - 1.3.5
. Isperg./innigatits Ireseniits + - + - - 1.3.5
Ispcrg iilliuceits Thom et Citreh. emend. Fennel el Harelip + - + - - 1.3.5

. Isperg.ochraceits It'dhehn + - + - - 1.4.5

. Is/,erg .n iger ran Tieghem + - - - 1.5
. Is/K'rg. caih/ichisLink exFi: + - + - - 1.3.5



Asperg.ßavus kink ex 1-i: + + - - 1.3.5
Asperg. oryzae (Ahlhurg) Colin. + - i - - 1.3.5

A sperg. w entii W ehm er + - + - - 1.3.5

. Isperg. versicolor i \ itillj Tiraboski + - - - - 1.5

. Isperg. svdowii B ainier el Sartory + - + - - 1.3.5

. Isperg. ustus (Bainier) T h o m  e l Church + - + - - 1.3.5

Asperg.ßavipes Bainier el Sartory f - + - - 1.4.5

Aureobasidium  pullulans tile Baey) A m a u c l + - - - - 1.5

Alternaria tenuis Sees ex Fries + - i - - 1.3.5

Al.tenuissima Ih'r) Wiltsh + - - - - 1.5

Al. maritima Suth.. 1916 + + - A d z h .  Sukh 1.3.5. 8.13

Bolrvlis cinerea Persoon ex Fries + - + - - 1.3.5

B.pilulifera Saccordo + - f - - 1.3.5

('epludosporium charlicola Lindau + - - - - 1.5

('.acremonium C 'orda + - - - - 1.5

Ç.rosetini O udem ans + - - - 1.3.5

Catrum (Corda) P idopl + - + - - 1.3.5

('coremioides Bailie + - - - - 1.5

(  'irrenalia fu sca  Schmidt, 1969 - + + - - 7.8

C. macrocephala (Kohlm.) M eyers el Moore. I960 Tendr - M + A d z h .  Sukh - 7.8.20

( 'pseudomacrocephala Kohlm.. 19"9 - + - Adzh - 8

Cliocladium penicilloides ('orda + - f - - 1.3.5

C'lioclad.zaleskii Pidopl. + - + - - 1.3.5

('liocladium sp. 1 + - + - - 1.3.5

Cladosporium algarum Cooke et M assee. 1916 + + - A d z h .  Sukh - 1.5.8.13

Cl.herbarum (persoon)l.ink ex Tries - - - 1.5



Clavariopsis biilhosa (Anastasiou) XakagiriA Tuhaki. 1985 - + + Adzh - 7
Cremasteria cvimiulis levers. Moore. 1960 - - A d / l i - 8

Curvularia palescens Boetlipi 1933 + - f - - 1.3.5
Dendryphiella salina iSuth) high, el Xicoi. 1964 8,13 + + + Adzh. Sukh - 1.3.5.
Pen arenaria Xicoi, 1958 Su kh - + - Adzh - 8 .2 0

Diplodia oraemaris hinder. 1944 - + - Adzh. Sukh Her 8.18
D.thalassis Artemch. 1980 + - - - - 1.5
Diplodia sp. 1 (I.C.Ilygher.Johnson. Sparrow. 196/ Tendr + - - - - 1.5
Epicoceiini maritimum Sut/i.. /9 /6 - Sv - - - 19
Fusidium eleganllilltni Pidopl. + - - - - 1.5
Fusarium gibbosum App.et M X . em endllila i ¡ - + - - 1.3.5
h'.samhucinum Fuckel + - + - - 1.3.5
F. culmorum (Smith) Sad + - - - - 1.5
hiupiaeductum lRadek et Rahh) pr.p) l.agerheim I - - - - 1.3.5
F  oxysporum  Schlech t. em endSnyd . e tfla n s + - + - - 1.3.5
h monili/orme Sheldon ¡ - - - 1.5
F.solanilMart)App.et H i:var argillaceumlfiiBilai + - + - - 1.3.5
Geotrichum candidum L ink ex Persoon + - - - - 1.5
Graphiiim sp. - + - Adzh. Sukh - 8

1 lehninlhosporiiim hondarzewii Pidopl. + - - - - 15
II. halodes Drechsler. 1923 - + - - Khad 2 0

Humicola alopallonella M ever i M oore Am.. I960 - + + Adzh - 7.8
M acrosporium lamiuariaiiuin Suth.. 1916 + - + - - 1.3.5
M onodictys pelagiea(Johiison) Jones. 1963 - + Adzh. Sukli - 8.13.15
M ycodone uhnariac Potehnja + - + - - 1.3.5
M onosporium acuminatum Bonorden + - + - - 1.3.5



.1/. minutissiitm RivoÜa + - + - - 1.3.5

Oospora lactisfli'r/s. iSaccardo + - - - - 1.5

Papularia rosea Greben el Kusnets + - + - - 13

P  sphaerospermalPersoon)von lloliner + - + - - 1.3

llohnel algicola Artemch., 198(1 + - + - - 1.5

Papidaspora halima Anastasiou, 1 963 - i + Adzh. Sukh - 8.15

Penicillium  albidum Sopp. + - + - - 1.3.5

P  en. cyclopium IVeslling + - + - - 1.3

Pen.cherm esinum Biourge + - - - - 1.3.5

Pen.charlesii Smih + - + - - 1.3

Pen.citrinum Thorn i - + - - 1.3.5

Pen. corvlophvlnm Dierckx + - + - - 1.3.5

Pen. commune Thorn. + - + - - 1.3.5

P en.deeum hens Thom . i - - - - 1.3.5

/'en. expansion! I. inkjThom. + - - - - 1.3.5

Pen. frequentans Wesling + - + - - 1.3.5

I'en./uniculosiim  Thom. + - + - - 1.3.5

Pendanoso-coerideum Thom + - + - - 1.3.5

P  en. puberulum  Bainier + - f - - 13

Pen. raciborskii Zaleski + - 4- - - 1.3.5

Pen.restriction Gilaman el A bbot + - + - - 1.3

Pen.rugidosuin Thom + - + - - 1.3

Pen.steski Zaleski + - + - - 1.3.5

Pen.sloloni/eruiu Thom + - -(• - - 1.3.5

P en variabile Sipp. + - 1 - - 1.3.5

Pen. viridicalum Westling + - i - - 1.5.3



Pen.restriction (Hlamcm el Abbot + - + - - 1.3.5

Pen. w aksm anii Zaleski + - + - - 1.3.5

Periconia fa lina  M arshal + - - - - 1.5

P.proli/icu Anaslasioii. 1963 - + + Adzh. Sukh - 7.8.19

Phoina capitulum Pawar.M alhur el 1 hirumalachar + - - - - 1.5

P. herbarum U 'eslend + - - - - 13

P. gerb arum U'eslend + - - - - 1.5

I'.humicola Ciliiuin el Abbott + - - - - 1.5

P.multipara Pawar.M alhur el 1 hirumalachar + - - - - 1.5

Seopulariopsiss brevicaulis tSaeelHa/nier + - + - - 13

Sepedonium ehrysospermum IHulliardlh'ries + - - - - 1.5

Sepedonium  sp. 1 + - - - - 1.5

Spicaria chvarciatalThomidilman et Caiman el Abbott + - - - - 1.3.5

S  violaeera Abbott + - - - - 1.3.5

Stachvholrxs alternans lionorden + - - - - 1.5

Stempkvliuin iiiaritiiinun Johnson + - - - - 1.3.5

Trichoderma album Preu. ss + - + - - 1.3.5

Tr. koningii Oudemans + - + - - 1.3.5

Tr.viride Persoon ex Pries + - + - - 1.3.5

1 rilirachium album Under + - + - - 1.3.5

Trichocladium achrasporum Meyers.Moore. I )  " 1 - + + A dzh . Sukh. Tendr - 7.8.15

Tr/ehosporium /uhum  Komyschko + - + - - 1.3.5

I  nigricans SaccJ.lignicola  .SitUL + - + - - 1.3.5

1 richolhecium roseum kink ex Pries + - + - - 1.3.5

Torula convulala liar: + - - - - 1.5

1 erticil/ium album/Preussl Pidopl + - - - - 1.5



1 eelhtlosae 1 )aszew ska + - - - - 1.5
V.albo-atrwn R etake e t B erto ld + - + - - 1.3.5

1 '.lateritium Berkeley + - + - - 1.3.5

Vesicularia marina Schmidt, 19-9 - + - Adzh - 72(1

Zalerion maritima Under, 1944 - + - A dzh. Sukh. Yauor - 7.20

/.. varian t. Inasiasitm. 1963 - M + A dzh. Sukh - 7.8

K l.B A SID IO M Y C E T E S

Digitatiapora marina Doguel. 1962 - s - A dzh. Sukh - 8.13.14

M a vibrissa M oore et Meyers. 1959 - M - Adzh - 8.19

L egen d
M - mass species Adzh - A dzhalyk (G rigorievsky) liman Sukh - Sukhoi liman
S - rare species Her - Berezansky liman Tendr - Tendro\ sky bay
S\ - disappearing species Khad - Khadzhibaisky liman Y ag o r- Yagorlitsky bay

Bibliography : I-A rtem chuk. 1973: 2- .Artemchuk. 1974: 3- Artemchuk. 1979a: 4- Artemchuk. 1979b: 5- Artemchuk. 1981: 6- .Artemchuk.
Zelezinskaya. 1969: 7- Andrienko (Unpublished data): 8- A ndrienko, kop itina  (Unpublished data): 9- A ndrienko. K opitina. (in press): 10- Bagriy- 
Schakhmatova. 1983: 11- Bagriy-Schakhmatova. 1985a: 12- Bagriy-Schakhmatova. 1985b: 13- Bagriy-Schakhmatova. 1988: 14- Bagriy-
Schakhmatova. 1989: 15- Bagriy-Chakhm atova. 1991: 16- Zelezinskaya. 1965: 17- Zelezinskaya. N ik itina . 1976: 18- Zelezinskaya. 1979a: 19- 
Zelezinska. 1979b: 20-Zelez.inska. 1979c: 21-R zhepischevskiy . Artemchuk. 1970.



Table 3. List of Zooplankton Species

Species I H I  1975 
(NW BS)

C on tem p orary  State

M arine waters B rackish waters
NWBS SAL CA DD DE

P R O T O Z O A

Flagellata
Xoclilucct miliaris Suriray. IS  16 NI-BM 3.7.X MII 2 + M EB
Sarcodina
Streblus perlucidall leron-Allen el Earlaml. 19/3} - - - V.

Infuzoria
Coxliella helix (Clap, el l.aeh.l. Brandt, 190' NE B  3-&X S 2 - EB
V.helix var. eoehleala Brand/. 19I T N EB 3.6 S - -
C.anmdata (l)aday). Brandt. 1SS5 NE B  3.6.x S 2 - EB
C.undulatospiralis (Dolgo- polskaja, 194(1/ - ES 2 - -
( 'd ec ip ien s (Jorg., 1924) - ES 2 + -
h'avella ehrenhergi (Clap, et l.aeh.l.K o fa.Camp. IS5S \ 1 H 3.6.S + 2 + EB
Helicostomella sitbidata(Ehrenherg),Jorgetisen, 1924 NE B  3.6.X S - EB
M etacylis mereschkowskii K o fa X  'amp.. 1881 NE B  3.6.X .  2 - 1 B
M jorgensenii (Cleve.1902). Kof.a.Camp.. 1924.192" NE B  3.6 - - -
M  mediterranea var.neapo- hiana Mereschk, 1981 - 1 S  2 - -
Stenosemella nivalis (Meunier. 1910). Kof. a. Camp EB 3 . 6 S - EB
S.ventricosa (Clap, el l.aeh.. 1858). Jorgensen EB 3.6.8 s - -



Tintinnopsis tallica Unmeet, 1896 NE 3.6.S S 2 - EB

T.beroidea Stein em i.ntz.. Sr.. em Jorgensen. ISS4 NE 3.6.8 s - -

T.campanulafEhrenberg), Daday, 1840 NEB 3.6.8 S 2 + EB

T. compressa Daday, 188' NE 36 - -

T. cylindrica Daday. 1886 NE 3.6.8 + - EB

T. luhianeoi Daday. 1886 NEB 3.6.8 S 2 - EB

T.meunieri K ofoidet Campbell. 1929 NE 3.6.8 S - -
T. tubulosa I. avandcr. K ofo id  et Campbell. 1900 NEB 3.6.8 S + EB
1 rossoliuu \lorozovska\ei. 1 90S NE 3.6 - - -

T.kojoidi liada, /932 NE 3.6 s - -
T. urnula M eunier, 1910 NE 36 - - -

T.m intiiadl’ailes, 1925) - ES 2 - -

T.karajacensis (Brandt. 1908) I B  s S 2 - EB

T .d a v id o Y i  Daday. ISSO I B  8 - - EB

'i sithacnta Jorgensen, 1899 E 8 - -

Tintinnidium  mucicola ('let l.acli.. 1858 E 8 S 2 - -

1  'orticella sp. Unite, 1 '58 - ES 2 - -

Zoolliam nius sp. Ehrenberg, 1838 - ES 2 - -

CO ELENTERATA

H ydrozoa
Black/oi-dia Virgin ia! la cr. 1910 E 3.8 s - -

Campanularia johnston i (  II- der), 1856 E 38 :  2 - -

Corymorpha nutans M .Sars. 1835 E 3 s - -

Coryne tubulosa M .Sars. 1835 i: 38 •  2 + E



Cordylophora caspia Pallas, I— 0 E 8 S 2 -
(  ladonem a radiatum Ditjardin, 1843 E 3.8 - - -
Eleutheria dichotoma Ouatre- /ages, 1842 E 3:8 - - -
1 hill-actinia carnea (M.Sars). 1846 1 3:8 S i i:
M oerisia  m aeotica (Ostroumov, 1896) E 3.8 - - E
O belia longissima (Pallas, 1 —66) E 3.8 + 2 + -
R athkea octopnnctata (M. SarsJ, 1835 E 3.8 S - i:
Nem atoda
N em atodasp. Rudolphi, 18(18 E 8 S 2 + -
Scyphozoa
A urelia  aurita (Lamarck. 1 58) E li 3.8 M 2 + EB
R hizostom a pu lm o (Macri, I  "Si EB 3.8 + 2 EB

CTENOPH ORA

M nem iopsis m ccradyi M ay er. 1900 - EM 10 + El
Pleurobrachia rhodopis ('hun. 1880 EBM 3:8 + 2 + B

NEM ERTINI

Nem ertini
Xem ertin i sp..larvae (pilidium) E 3.8 -

NEM AT H ELM INTH E S

Rotatoria



A splanchna prioclonla (iosse. IS50 i: 3.x S 2 + - - -
A.p.priodonta Gosse - - - - + +

A.p.tridentata Grander e t I'arezuk - - - - + -

A.p.hehetica Im h o f - - - - + +

A .sieboldi lLeydig) - - - - + +

A .girodi de G uem e - - - - + +

A.herricki de G uem e - - - - + -

AJienriella I. angliaus - - - - + -

A. brig/itvelli Gosse - - - - + +

Asp - - - - + -
Asplaneluiopus mulliceps iSchrank) - - - - + +

Asplanchnoptts syrinx 1 L.hrenherg) - - - - + +

Aseoinorphella volvoeieola 1 Plate) - - - - - +

Aseoinorpha minima llojsten - - - - + +

A. saltans Hartsch - - - - + -

. i. agilis Zacharias - - - - + -

A .ecaudis Pertv - - - - + -
Alherlia nitidis B onsjiold - - - - + -

. tdntrusor Gosse - - - - -
Aspelta  mollis K udeseu - - - - + -
A nuraeopsis Jissa  1 Gosse) - - - - + +

. tdinela oculata M ilne - - - - + -

. t. vaga D  avis - - - - + -
A.vaga minor Bryce - - - - + -
A.vaga major Bryce - - - - + -



. \ elonyiataRoelewalel - - - - + -
A. barbata Janson - - - - + -
Alrochus tenlaciileilns I I  ierzejski - - - - + -

Beaucham pia crucigera (Dutroehet) - - - - + -

B ipalpus hudsoni Im h o f - - - - +

brachionus pliceitilis (O. F.Midler, 1 —86) K 3.8 + - - + +

H p rotundiform is Tschugunoff - - - - + -
B. epiaelrielentalus Hermann. I — 83 E  3.8 M 2 + - + +

B. q. quadridentatus Hermann - - - - + +

B.q.m elheni Barrels et D aday - - - - i +

B  e . brexispinus F.hrenherg - - - - + +

B c{. ancylognatus Schm arda - - - - + +

B. q. cluniohriculeiris Skorikov - - - - + +

B.q.rhenanus hauler horn - - - - + y
B.q.hyphalm iros Tschugunoff - - - - + -

B. q. divergens Tschugunoff - - - - + -

B. q. entzi (Franco) - - - - + -

B. q.zernovi 1 oronkov - - - - + -
B .q.hyphalm yros I'schugunox. 1921 - ES 2 - - - -

B  calyciflorus Vall..]-66 1 3.X M 2 + - + -

Be. calyciflorus Valias - - - - + +

B. c. var. amphicerosFhrenherg. 1838 E X S 2 - + - -

B. c. elorcas Gosse - - - - + +

H  c. elorcas spinosus ll'erzejski - - - - + +

B. c. anuraeiformis Brehm - - - - +



B. c. amphiceros fo rficu la  Rudescu - - - - + +

B. c. sp inosus W ierzejski - - - - + +

B. angularis Gosse, 1851 E3 + - + - -

B. a. angularis (iosse - - - - + +

B. a. aestivus Skorikov - - - - + -
B. a. bidens P late - - - - + +

B.asplunclm oides ('huriii, 194' i- 3 S - - - -
B. urceolaris 0. F. Midler, 1 — 3 K 8 s + - - -
B  urceus (Finnaeus) - - - - + -
Bu. urceus Finnaeus. 1 ~5S - ES 2 - - + +

B  u.sericus R ousselet - - - - + +

B. leydigii Conn - - - - + +

B. 1. quadratus Pousse lei - - - + +

B  1 rolUlldllS B o llS S e k l - - - - + +

B. 1. tridentatus Zernov - - - - + +

B.1 .1  tripartitus I. eissling - - - - + +

B .heunini I. eissling - - - - + +

B. rubens 1 'hrenherg - - - - + +

B .bidentata Anderson - - - - +

B .nilsoni Ahlslrom - - - - + +

B fa le a tu s  Zacharias - - - - + -
B. hudapestm ensisD aday - - - - + +

B. b.punctatus Ilem pel - - - - + -

B. b. lineatus Skorikov - - - - + +

B  fo rficu la  Wierzejski - - - - + -



B.J. w oronkow iE  adeew - - - - -

B .f.m inor \ 'oronkow - - - - + -
B./.m egalis Rodew ald - - - - + -
B J.reduclaG rese - - - - + -
B fsem ired u c ta  Rodew ald - - - - + -
B  ./d ive rg e n s  1 adeew - - - - + -
B. diversicornis IDaday) - - - - + +

B. d. diversicornis (Daday) - - - - + +

B.d.hom oceros (11 ierzejskn - - - - + +

Bryceela tenella Bryce - - - - + -
Cephalodella m egalocephala (ilascotl - - - - + -
('.m .compressa D orm er - - - - + -
('. eva  G osse - - - - + -
(Jorjica la  Ehrenherg - - - - + -
G. lim osa Wuljerl - - - - + -
C.temdsela B u m - - - - + -
('.tenuior Gosse - - - - + -
C  pachyodon Wul/ert - - - - + -
C '.sterea Gosse - - - - + -
C. s. m inor D onner - - - - + -
('.arm ata R ude seu - - - - + -
('.catellina M ueller - - - - + -
('.c.volvocicola Zawadowski - - - - + -
('.c.major Zawadowski - - - - + -
C'. c. bo tezatiR odew ald - - - - + -



C.fluviatilis Zawadow ski - - - - -

C .gusideaci R odew ald - - - - + -

C. gracilis E hren berg - - - - - -

C. globata Gosse - - - - + -

C.gibboides W uljerl - - - - + -

C .panarista M yers - - - - + -

C .rem and W iszniewski - - - - + -

C. exigua Gosse - - - - + -

C .ventripes D ixon-N uttall - - - - + -

G. auriculata M ueller - - - - + -

G delieata W uljerl - - - - + -

C .hoodi Gosse - - - - + -

('.derbvi D ixon-Xultall el h 'reemann - - - - + -

C. tinea conspicua D onner - - - - + -

C. oxydaelyla Wulfer - - - - -

C '.gihha (Ehrenberg) - - - - + +

Colurella adriatica Ehrb., IH II E 3.8 - - - + +

('. m onodactylos Althaus, 195~ E 3 - - - - -

C.colurus (Ehrbg.,1830) E 8 - - - + -

C. obtttsa G osse - - - - + -

C. o. clausa H atter - - - - + -

C. o. aperta H atter - - - - + -

C. sinistra Carlin - - - - + -

CJtindenburgi S id  ne cue - - - - + -

C.dicentra Gosse - - - - + -



C. colitrus compressa Lucks - - - - + -
('.uncinate/ (Mueller) - - - - + -
('. i/. bicuspidata /Ehrenberg) - - - - + -
('.u.dejlexu (Ehrenherg) - - - - + -
Cpaludosa Carlin - - - - + -
C. tesselata G lascott - - - - + -
('.gastracantha E lauer - - - - + -
Conochilus hipocrepis (Schrank) - - - - + +
('. unicornisRousselet - - - - + -
('onochih)ides deltaicus R udescu - - - - + -
('.coenobasis Skorikow - - - - + -
('.nutans (Seligo) - - - - + -
('.dossuarius Hudson - - - - + -
(  'ollothecu edeniata l (  'ollins) - - - - + -
(  'pelagica R ousselet - - - - + -
('. balatonica 1 arga - - - - + -
C. I  i heru Zacharias - - - - + -
('.mutabilis Hudson - - - - + -
('.u/rochoides W ierzejski - - - - + -
C. calva Hudson - - - - + -
C .hoodi Hudson - - - - + -
('.trilobata ('oilins - - - - + -
('.algicolu Hudson - - - - -t* -
('. biljingeri Berlins - - - - + -
C.am bigua Hudson - - - - + -



('.roliilcila Seheslyen e l 1 arga - - - - + -

C'campanulata D obie - - - - + -
C. cyclops ('ubill - - - - + -
('.omani E hrenberg - - - - + -
C. omani cornuta D obie - - - - + -
C. ornata natans Tschugunoff - - - - + -
('.heptabrachiata Schoch - - - - + -
('.heptabrachiata diadem a I'e lr - - - - + -
(  'hroinogasier oralis iHergendall - - - - + -
Cupelopagis vorax l e y  dig - - - - + -
D iple.propatida Gosse - - - - + -
D iplois daviesiae Gosse - - - - + -
D icranophorus graudis I  Ehrenberg) - - - - + -
1). uiicinalus M ilne - - - - + -
1 > u minor KovtiU link - - - - + -
D .bauerianus bauerianus I I  iszniewski - - - - + -
D. h. bruchygnathiisIT iszniew ski - - - - + -
D  he rentes W iszniew ski - - - - + -
D. leptodon W iszniewski - - - - + -
D. luetkeni liergendal - - - - ¡ -
IX forcipalus (Inciter) - - - - + -
D .rostratus D ixon-Xuiial el Freeman - - - - + -
D .caudaius (Ehrenberg) - - - - + -
D .arlam us lepsii R odew ald - - - - + -
D .rosa Gosse - - - - + -



fi

D .proclestes Honing el M yers - - - - + -

D issotroeho mocroslyla (Ehrenberg) - - - - + -
D.oeulealo aculeata lEhrenberg) - - - - + -
D nlophaga delagei de Heauchainp - - - - + -
Enccnlruin marinum (Du/ardin. IS-fli E 3 S - - + -

E. muslella (Mueller) - - - - + -
E  plication Eyferth - - - - + -
Elutetiae Item ing el M yers - - - - + -

E. grande Western - - - - + -
E.putorius Wulfert - - - - + -
Ejelis M ueller - - - - + -
E. sutor Wiszniewski - - - - + -

E. martes Wuljerl - - - - + -
E. rousseleti Eie-I'eilersen - - - - -
E.saundersiae saundersiae IHudson) - - - - + -
E ln tra  Wuljerl - - - - -

Enteroplea lacuslris Ehrenberg - - - - + -
Eosphoro ehrenbergi Weber et M antel - - - - + -
E. najas Ehrenberg - - - - + -

E. thoa Honing el myers - - - - + -
E.thoa ihoides Wuljerl - - - - + -

Epiphanes senta (Mueller) - - - - + -

E. brachionus (Ehrenberg) - - - - + +

E .b.spinosus (Rousselet) - - - - + -
E  clavulula (Ehrenberg) - - - - + +



E. macroura (Barrois et Daday) - - - - + -

E rignadia clastopis H udson el Gosse - - - - + -

Euchlanis dilatata Eliren- erg, 1832 3.8 S - + -

E .d.ddatata E hrenberg - - - - + +

E. d. macrura Ehrenberg - - - - + -
E. d. lucksiana 1 latter - - - - + -

E. d  unisetata I .e X / ig - - - - + -

E. deflexa Gosse - - - - + +

Elrii/ttelra Ehrenberg - - - - + -
E t.hyalina l.eydig - - - - + -

E. Ivra Hudson - - - - + -
E .parva Rousse lei - - - - + -

E  ineisa (\uiin - - - - + -
E.pyriforiius Gosse - - - - + -

E. alata 1 'oronkow - - - - + -

E. oropha Gosse - - - - + -

E. inenela M yers - - - - + -

E .calpidia (Myers) - - - - + -

E .eontorta (Wulfert) - - - - + -
E.phryne M yers - - - - + -

Eudaclylola eudactylota Gosse - - - - + -
E m bata coiiiiueiisalis Western - - - - + -
E.parasitica (Hglioli - - - - + -
F ilin ia  longiseta (Ehrenberg. IS34) E  3 S 2 + - + +

E. 1. longiseta (Ehrenberg) - - - + +



F. brachiata (Pousse let) - - - - - + •

F. major Colditz - - - - + -
F.passa (Mueller) - - - - + -
F. term inalis (Plate, 1886) E 3 S - - + +

F.ringens (l.inne) - - - - + -
F. aseta Fadeew - - - - + -

F. cornuta IVeisse - - - - + -
F e.eom uta  IVeisse - - - - + -

F. c. m onoarthra So k olowa - - - - + -
Floscularia milicerta (Ehrenberg) - - - - + -
F ja m ts  (Hudson) - - - - + -
k  coin/era (Hudson) - - - - -
Gaslropus stylijer Imhoj - - - - + -
Habrolrocha eollaris Ehrenberg - - - - + -

II. gracilis M ontet - - - - + -

l l .g .  gracilis M onte t - - - - + -

H.g. quadridens Schulte - - - - + -

I/.lata Bryce - - - - + -

ll.tr i p itsM uray - - - - + -
H  bidens Gosse - - - - + -

H. rosa D onner - - - - + -

H.constricta Dujardin - - - - + -

H. angusticollis (M urray) - - - - + -

H. crenata (Murray) - - - - + -
í k  c. crenata (Murray) - - - - + -



H. c. sphagnophila Pawlowski - - - -
I I  elegans (Milne) - - - - + -
11.spicule/Bryce - - - - + -
1/urringia eupe>elei Gosse - - - - + -
1 lexarlhreijennica (I. evaneler) - - - - + -
II. oxyurus (Zernov) - - - - + -
H. mollis (Barios) - - - - +

11. mira (Hudson) - - - - + -
llura aurita Ehrenberg - - - - + -
1. aurita intermedia Wuljerl - - - - + -
1. viridis Stenroos - - - - + -
I.m yersi W ulfert - - - - + -
K eratella cruciformis (Thompson, 1H92) E 3 S - - - -
K.cochlearis (Gosse. ES51) E 3.8 + 2 y - + +
K .cochlearis cochlearis (Gosse) - - - - + +

K  electa (Gosse) - - - - +

K  c. t.punctata (Lauterhom) - - - - + -
Kc. 1. m ajor (Lauterhorn) - - - - + -
k. c. macracandia 1 Lauterhorn) - - - - + -
K. c. m. micracantha (Lauterhom) - - - - i -
k. c. iii. liiherculata (Lauterhom) - - - - + -
K . c. leptacantha (Lauterhom) - - - - + -
k.c.hispielei (Lauterhom) - - - - t -
K.c.robusta (Lauterhom) - - - - + -
k. irregularis (Lauterhom) - - - - + -



9

K. i. irregularis (Lauterborn i - - - - + -
K. i. connectens (Lauterborni - - - - + -
K. i. angulifera (Lauterborni - - - - + -
K.quadrata (Midier. 1 S  '1 E 3.8 + 2 + - + +

K  q. quadrata (Midler. 1 ~86) i: 8 S 2 - - + +

K.q.frenzeli (Eckstein, 1895) - ES 2 - - +

K.q.reticulata (Carlin, 1943) - ES 2 - - + f
K .q p la le i f.laegersk/oehl) - - - - + -
K .q.d ivergens  1 'oigt - - - - + -
K. q. disperse! ('arlin - - - - + -
K. tropica (Apstein) - - - - + +

K .I  ospina I'adeev - - - - + -
K  t.tropica (Apstein. 190) - ES 2 - - + +

K .I  rediicla hadeev. 192' - ES 2 - - +

K.seiridata curvicornis Ky/ov - - - - + -
K. ticinensis ((’allerio) - - - - + -
K. volga (Ehrenberg) - - - - + +

K. v. valga (Ehrenberg) - - - - + +

K  v. monospina K lausener - - - - + +

K. v. heterospina 1 Klausener) - - - - + +

K.v.hreluui K lausener - - - - + -
K. testudo E hrenberg - - - - + +

K.hiem alis ('arlin - - - - -
K ellicotlia longispina (Kellicott. 18'9) 1 3.8 S - - + -
1. ocinularia flosculosa  (Mueller) - - - + -



Lim nias ceratophylli Schrank - - - - + -

L.milicerta Weisse - - - - + -

Lindia tondosa Dujardin - - - - + -

L. truncata Jennings - - - - + -

Lecane obtusa (Murray) - - - - + -

LJigona (DunlopJ - - - - + -

I.JI ex i lis Gosse - - - - + +

I. arcula llarring - - - - + -

/.. ungulala (Gosse) - - - + +

L. affinis l .c y linder - - - - + -

1. tenuiseta llarring - - - - + -

1. sub til is llarring - - - - + -

L. grandis M urray)M urray , 1913) - - - + -

I. Hornemanni Ehrenberg - - - - + -

L.Hyphema llarring el M yars - - - - + -

I. nana M urray - - - - + -

l.m agna iSlenroos) - - - - + -

E. ludwigii (Eckstein) - - - - + -

L. ohioensis (1 lerriek) - - - - + -
h.inermis Brvce - - - - + -

l.puinila Rousselet - - - - + -

L.gissensis Eckstein - - - - -

h.kluchor Tam ogradsky - - - - + -

L. agilis bryce - - - - + -

L.elasma llarring el M yers - - - - + -



es

L. quadridentata (Ehrenberg) - - - - + f

l.py mi fo r  m is D a c lay - - - - + -
/.. kam ala (Stokes) - - - - + -
L. closterocerca (Schmarda) - - - - + +

l.copeus llarring el M yers - - - - + -
Lpsaiuiiiopliila Wiszniewski - - - - + -
L. crenata llarring - - - - + -
!.. bulla Gosse - - - - + +

L.slenroosi 1 M eissue ri - - - - + +

L. gale ata bryce - - - - +

I . . comma M ueller - - - - + +

lunaris Ehrenberg - - - - + -
1. llialera llarring el M yers - - - - + -
LJainellala Daday - - - - + -
L.hifurca Bryce - - - - + -
L.furcala M urray - - - - + -
L p le s ia  M yers - - - - + -
L. curvicornis (Murray) - - - - + -
L.hastata (Murray) - - - - + -
l. verecunda (Murray) - - - - + -
I , . undulata 1 latter - - - - + -
1. copeis (llarring el M yers) - - - - + -
Lpygm aea  (Daday) - - - - + -
LJuna lima (Mueller) - - - - y +

1.1. balatonica 1 arga - - - - + -



L.l.presumpta Ahlstrom - - - - + -
Lepadella parasita H atter - - - - + -
L.astscicola H otter - - - - + -
L. lata Wieszniewski - - - - + -
L. 1. sinuata Wieszniewski - - - - + -
L.raja Wiszniewski - - - - + -
h. branchico/a fla tter - - - - + -
L. boreal is llarring - - - - + -
Lquadricarinata (S tenroosj - - - - + -
l. q. oeloeariitalo Wnl/erl - - - - + -
L. ovalis (Mueller) - - - - + +

E.elliptica Wuljerl - - - - + -
L p a te lla  (Mueller) - - - - + +

L p p a te lla  (Mueller) - - - - + -
L p .sim ilis  (Lucks) - - - - + -
k.p. marine Rodew ald - - - - + -
h. cry phaea llarring - - - - + -
1.. dactyliscta (Stenroos) - - - - + -
L.minuta M ontet - - - - + -
L.costata Wuljerl - - - - + -
L. rhomboides (Gosse) - - - - + -
L. ampltilropis llarring - - - - + -
/.. triptera Ehrenberg - - - - + -
[.. acuminata (Ehrenberg) - - - - + +

L. nympha D onner - - - - + -



h.ehrenbergi Perty - - - - + -
L.haueri Rodew ald - - - - + -
1.. quinquécoststa (Lucks) - - - - + -
Lophocharis lepadelloides Rodew ald - - - - + -
L.salpina (Ehrenberg) - - - - + -
L. oxysternon (Gosse) - - - - + -
M aerochaetus collinsii Gosse - - - - + -
M .subquadratus Perty - - - - + -
M etadiaschiza trigona R ousselet - - - - + -
M onom m ata aegttalis Ehrenberg - - - - + -
M .dentala  W ulf er t - - - - + -
M .appendleulata Stenroos - - - - + -
M. granchs Tessin - - - - + -
M dongisela M ueller - - - - + -
M a  s t i a M yers - - - - + -
M icroeodides chlaena (Gosse) - - - - -
M lcrocodon clavus Ehrenberg - - - - + -
M niobia  incrassata (Muray) - - - - + -
\ 1. scarlatina (Ehrenberg) - - - - + -
M. granulosa B artos m. m agna (Plate) - - - - + -
M. russeola (Zelinka) - - - - + -
M . tetraodon (Ehrenberg) - - - - + -
\ f .  .vi inhiotiea (Zelinka) - - - - -i -
M aerotraehela m ullispinosa Thompson - - - - + -
M. hi I f  ringer i Bryce - - - - -



M .plicata p licata (Bryce) - - - + -

M .p.hiruiulinella (Murray) - - - - + -
M .nana nana (Bryce) - - - - + -
M. ehrenbergii (Janson) - - - - + -

, \ I  cpiadricomifera \Blue - - - - + -
M .papillosa Thompson - - - - + -
\ 1. mullispinosa Thompson - - - - + -
\ 1 m. mullispinosa Thompson - - - - + -
M. m. brevispinosa (Murray} - - - - + -
M zickendrahti (Richlers) - - - - + -
M .z.digitata Bartos - - - - + -
M ytilina miitica (Perty) - - - - + -
M. bicarinata (Perty) - - - - + -
M mueronata (Mueller) - - - - + -
M m  iiiucronala (Mueller) - - - - + +

M m  spongera (Ehrenberg) - - - - + +

\ 1. ven tra lis  (Ehrenberg) - - - - + -
M v. ventralis 1 Ehrenberg) - - - - + -
Mv. redueta (Ehrenberg) - - - - + -
M. v. brevispina (Ehrenberg) - - - - + -
\1 macracantha (Gosse) - - - - + -

M vitlens lEevaiuler) - - - - + -
M .crassipes (Lucks) - - - - + -
M. trigone! (Gosse) - - - - + -
Solholea se/uamu/lei (Mueller) - - - - + -



N.squam ulla squamulla (Mueller) - - - - + +

X  s.frigida Jaschnov - - - - + -

Sotholca acuminata (Ehrenberg. 1832) K 3 S 2 - -

X. a. acuminata (Ehrenberg) - - - - + +

X. a. e. xtensa Oloffson. 1918 - ES 2 - - + -

A.striata (OF.Midler. 1 '86) E 3.8 E. - - + -

X. c/neturaSkorikow - - ■ - + -

X .lah is Gosse - - - - + -

X .foliaeea 1 Ehrenberg) - - - - + -

Xotom m ata diasema M yers - - - - + -

X . cope us E hrenberg - - - - + -

A  pachyura (Gosse) - - - - + -

\ brachy out Ehrenberg - - - - -

N. cerberus Gosse - - - - + -

X.glyphura Wuljerl - - - - + -
X.pseudocerberus de Hcatichamp - - - - + -

X.silpha (iossc - - - - + -

X. tripus E hrenberg - - - - + -

X. eollaris (Ehrenberg) - - - - +

X.saccigera Ehrenberg - - - - + -

X. aurita (Mueller) - - - - + -

X.cyrtopus Gosse - - - - + -

X. donet a llarring e t M yers - - - - -

F aradhudson i (Glascott) - - - - +

P hilodina cilrina Ehrenberg - - - - + -



Ph. megalotrocha Ehrenberg - - - - + -

Ph. acuticornis M urray - - - - + -
Ph. a. oc/i as aM ilne - - - - + -
Ph. eryihrophtahna Ehrenberg - - - - + -
Ph.eristata Donner - - - - + -
Ph. brevipes M urray - - - - + -
1 'h. vorax (Janson) - - - - + -
Ph. striata R odew ald - - - - + -
Ph. tridentctta R odew ald - - - - + -
Ph.plena Bryce - - - - + -
Ph.roseola Ehrbr.,1832 E 8 - - - + +

I'leiiretra brycei (Weber) - - - - + -
P. eos ta t a (Bart os) - - - - + -
Pleurotrocha petromyzon Ehrenberg - - - - + -
P. constricta Ehrenberg - - - - + -
Platyias potyacanlhus (Ehrenberg) - - - - 4 -
P.patulits (Mueller) - - - - + +

P.p.palulus (Mueller) - - - - + +

P.p. balatonicus 1 'arga - - - - + -
P.p.leopoldi (Oye) - - - - + -
P.quadricornis quadricornis (Ehrenberg) - - - - + +

P. cp brevispinus (Daday) - - - - +

Ploesoma truncation (Levander) - - - - + +

P. lenticulare Elarrick - - - - + -
P.lynceus Ehrenberg - - - - + -



P loesom a triacanthum (Bergendal) - - - - + -

P olyarthra remata Skorikov, 1896 1 3 S - -

P.vulgaris Carlin, /943 E 3.8 s - - + +

P. dolichoptera Idelson - - - - + +

/'.m inor \ oigi - - - - + -

P  m ajor Burckhardt - - - - + +

P. euryptera W ierzejski - - - - + 1

I', longirem is Carlin - - - - + -

P.proloba Wulfert - - - - + -

P.pseudoproloha A /hurtova - - - - + -

P.sp - - - - + -

Postclausa m inor Rousselet - - - - + -
P. hyptopus (Ehrenberg) - - - - + -
Pom pholyx eomplanata Crosse - - - - + -

/'.sulcata Hudson - - - - + +

P roales reinhardti (Ehrb.. 1834) E 3.8 s - -

P  doliaris R ousselet - - - - + -

P. w ernecki (Ehrenberg) - - - - + -

P.halophila Remane - - - - t -

P  dajhicola (Thompson) - - - - + -

P. pa ra s i to (Ehrenberg) - - - - + -

P.uroglenae de Beauchamp - - - - + -

P.m inim a M ontet - - - - + -
P. brevipes llarring et M yers - - - - + -
1 '. sim ilis de Beaucham p - - - - + -



P  .fallaciosa Wulfert - - - - + -

P. d ecip ien s (Ehrenberg) - - - - + -

P. sor dida Gosse - - - - + -

P. theodora (Gosse) - - - - + -

P.mieropus (Gosse) - - - - + +

Pseudoharringia similis Fadeew - - - - + -

Ptygura spongicola Berlins - - - - + -

P. milieerta Ehrenberg - - - - + -

P.milicerta mucicola K e/licott - - - - + -

P.velata Gosse - - - - + -

P.pilula C 'ubitt - - - - + -

P. crystctllina Ehrenberg - - - - -
P.longipes Wills - - - - + -
PJongicom is socialis Weber - - - - + -
Rhinoglena fron ta lis Ehrenberg - - - - + -

Resticula gelida Elairing el M yers - - - - + -
R. m elandocus Gosse - - - - + -

Rotaria neptunia Ehrenberg - - - - + +

Rlrisecala (Weber) - - - - + -

R. tridens M o n te t - - - - + -

R. elongata Weber - - - - + -
R.gracilicauda (Bory de St. Vincent) - - - - + -

R. c/tr/na Ehrenberg - - - - + -

R. m acroceros Gosse - - - - + -
R  macrura Ehrenberg - - - - + -



R. rotatoria Pallas - - - - + +

R. sordida Western - - - - + -

R. magna-calcarata Parsons - - - - + -

R. socialis Kellicott - - - - + -

R. neptunoida Plarring - - - - + -

R.tardigrada Phrbg., 1832 i- 8 - - - -
Scandium longicaudum (Mueller/ - - - - + -

Sinantherina socialis Linne - - - - + -

Scptatinella rostrum Schmarda - - - - + -

S. tridentata mutica Ehrenberg - - - - + -

S  lerdigi V.acharias - - - - + -

S. hi/urea Bolton - - - - + -

Stephanoceros Jim brialus Goldfuss - - - - + -

Synchaeta pectinata Ehrenberg, 1832 E 3.8 S 2 - -

S. striata Wierzejski, 1893 E 3 S 2 - - + +

S.rora .xR oussele t. 1902 E 3.8 S 2 - - + -
S. littoral is Rousselet, 1902 E 3.8 S 2 - - + -

S. baltica Ehrenberg, 1834 E 8 M 2 + - + -

S. monopus Plate, 1889 - +E 2 - - + -

S.grimpei Remane. 1929 - liS 2 - - - -

S.oblonga Ehrenberg. 1831 - ES 2 - - + +

S. cecilia Rousselet, 1902 - ES 2 - - + -

S. triophthalma Lauterhom, 1894 E 8 S 2 - -

S. longipes Gosse - - - - + -
S. curvata Lie-Petlersen - - - - + -



S . c e c i l i a f u s i p e s  B u c h h o h - - - - + -

S  g r a n d i s  Z a c h a r i a s - - - - + -

S .  k i t i n  a  R o u s s e l e t - - - - + -

S .  t r e m u l a  M u e l l e r - - - - + +

S .  t a v i n a  H o o d - - - - + -

S .  g y r i n a  H o o d - - - - + -

S .  r a s e h n i  R u d e s e t t - - - - + -

S . s p .  E h r e n b e r g , 1 8 3 2 - - - E + -

S .  n e a p o l i t a n a  R o u s s e l e t .  1 9 0 2 i: 8 S - - + -

T a p h r o c a m p a  s e l e n u r a  G o s s e - - - - + -

T .  c t n n i d o s a  G o s s e - - - i -

T a p h r o c a m p a  s e l e n u r a  G o s s e - - - - i -

T .  a n n u l o s a  G o s s e - - - - i -

T r i c h o c e r c a  c a p u c h i n  t i l l e r : ,  e t  V . a c h . ,  1 8 9 3 ) E 8 s - - - -

T .  m a r i n a  ( D a d a y ,  1 8 9 0 ) E 8 s - - - -

T . r a t t u s  ( O . T . M i d l e r . l "  6 ) E 8 s - - + +

T .  e l o n g a t a  t G o s s e ) - - - - + -

1  l o p h o e s s a  ( ( i o s s e ) - - - - + -

T .  g r a c i l i s  ( T e s s i n ) - - - - 1 -

T .  b i c r i s t a t a  ( G o s s e ) - - - - + -

T .  c y l i n d r i c a  ( I m h o f ) - - - - + +

T . j e n n i n g s i  ( W o i g t ) - - - - -

T .  i i g r i s  ( M u e l l e r ) - - - - -

T .  l e n i i i o r  ( G o s s e ) - - - - + +

T .  f u s i f o r m i s  ( 1 .  c y l i n d e r ) - - - - + -



CO

T. term s (G osse) - - - - + -
T. sim ilis (Wierzejski) - - - - + -
T. birostris (Minkiewicz) - - - - + -
T.scipio (Hudson et Gosse) - - - - + -
T. longiseta (Schrank) - - - - + -
T .sejunctipes (Gosse) - - - - + -
T. rattus (Mueller) - - - - + -
T. r. earinata (Ehrenberg) - - - - + +

T. r. m inor E 'adeew - - - - + -
TJnermis (hinder) - - - - ( -
T.sty/a ta  (Gosse) - - - - + -
E.pusdla (Jennings) - - - - + -
T.parvula ('arlin - - - - + -
Edixon-nuttidli (Jennings) - - - - + +

'I', brachyura (Gosse) - - - - + -
T .roussele t! 1 o ig t - - - - + -
T. sulcata (Jennings) - - - - + -
T. cavia (Gosse) - - - - + -
T. uncinate  1 'oigt - - - - + -
T. interm edia (Stenroos) - - - - + -
T.porcellus (Gosse) - - - - + -
T. inerm is (Under) - - - - + -
T. taurocephala (llauer) - - - - + -
T. w eberi Jenn ings - - - - + -
1 '.vernalis (Hauer) - - - - + -



Testudinella pa tina  (Hermann, I  S3) E 8 - - -
T.p.patina (Hermann) - - - - + +

T.p.intermedia (Anderson) - - - - + -
T.parva Terret: - - - - + -
T.mucronala (Gosse) - - - - + -
T. truncata Gosse - - - - + -
T. elliptica Ehrenberg - - - - + -
T. sphagnicola R ude sen - - - - + -
T.clypeata ((lh .M ulh .l~S6/ E 8 - - - + -
Tetramastix opoliensis Zacharias - - - - -
To brevispina Ahlstrom - - - - + -
Trichoma truncata (Whiteieztte) - - - - + -
/'. t. truncata (Whitelegge) - - - - + -
T.t.aspinosa (Rodewald) - - - - + -
T. t. longispina (Rodewald/ - - - - + -
T.pocillum (Mueller) - - - - + -
T.p pocillum  (Mueller) - - - - + +

T.p.hergi (M eissner) - - - - + -
T. sim ilis (Stenroos) - - - - + -
T. tetractis (Ehrenberg) - - - - + -
T.t.tetractis (Ehrenberg/ - - - - + -
/'. t.paupera (Ehrenberg) - - - - + -
T. curta (Skoricov) - - - - + -
Triple p lica ta  1. evunder - - - - + -
T. p. razelm i R odew ald - - - +



c

Trochosphaera solstitialis Thorpe - - - - + -

Wierzejskiella sabulosa Wieszniewski - - - - + -
Wolga spinifera TW estem! - - - - + -

A N N ELID A

P o ly ch ae ta ,la rv a e
A onides oxycephala (Sors. 1872) - - - E - -

('apitella eapitata (Fabricius. 1 —80) 1 X s - E - -

Glveera tridaelxiu Schrnarda. 1861 1 3 s - - -
Flarmothoe imbricata (l.inne. I '6'1 i X M + E - -
la g is  (Peetinaria) koreni Alalmgren. 1865 1 8 s - E - -

M agelona rosea M oore. 190' : 3 s - - -
M icrospio meeznikowianus (Cktparede. 1869) : 8 s - - -

N eanthes (Nereis) succinea keuckart. 184' : X M + E - -

N ereis succinea keuckart ('Itiaje, 182') - - - E - -
N erinides Iridenlala Southern. 1914 - - - E - -

N ephthy’s hom bergii Aud. A I. Edw. - + - - - -
Polydora ciliata (Johnston. 1838) E  X M + E - -
P olygordius neapolilantts var. ponticus Zalensky, 1882 E  3 - - - - -

Spio filicorn is (AIttller. 1 "( i E  8 + M  2 E - -
P rionospio malmgreni Claperede. 1868 - - - E - -

P.cirrifera  117'. - + - - - -

Pholoe svnopbthahnica Cktparede. 1868 1. X M - E - -

Phyllodoce tuberculata Bobretzkv, 1868 E  8 s - - - -
Ph.m ucosa Oersted - + - - - -

»



Pygospio elegans Clap. - + - - - -
Scolelepisfuliganosa (Claparede. 1868) - - - E - -
1 'igtom iella zaikai - - - B - -

O lig o ch a e ta

A eo losom atidae
C aetogaler diastrophus (Gruithuisen) - - - - + -

t  'haetogaster se to su s Svetlov, 1925 - - - - + -
llomoehaeta naidina Bretscher. 1896 - - - - + -
S o tsp seu d o b tu sa  P iquet. 1906 - - - - + -
X .eliuguis M ueller. I"3 - - - - + -
N.pardalis Piquet. 1906 - - - - + -

Pristina Phreuherg. 1828 - - - - -

P.papillosa Cemosvilov. 1935 - - - - + -

TEINTACULATA

B ryozoa
Bryozoa sp..larvae (cyphonautes) NE 3 Sx - - - -
Lepralia pallasiana (M oll . 1803) N E  7 Sx - E - -
J1 tembranipora sp. - + - - - -
Phoroniclea
Phoronis euxinicola (S.- Long.. 190 ) E 3 S - E - -

A R T R O PO D A

C ru stacea
C lad o cera



Acroperus harpae (Baird) - - - - + +

Alona affinis Leydig - - - - + +

A. quadrangularis (Mueller) - - - - + +

A.rectangnla Sars - - - - + +

A.r.reetangula Sars - - - - + -

A. r.pulchra Hellich - - - - + -

A. r. caucasica Schiklejew - - - - + -

A. r. riehardi Slingelin - - - - + -

JI. interm edia Sars - - - - + -

A.w eltneri Keilhaek - - - - + -
A co s ta ta  Sars - - - - + -

A.guttata Sars - - - - + +

A .g . tubereu la ta  kutz. - - - - + -

A. davidi R ichard - - - - + -

Alonella nana (Baird) - - - - + +

A. exigua (Lilljeborg) - - - - + -
A. excisa (Fischer) - - - - + -

A. rostrata (koeh) - - - - + -

Alonopsis elongata (Sars) - - - - + -

A.am bigua lilljeborg - - - - + -

Anchistropus emarginatus Sars - - - - + -

Bosmina longiroslris (O.F. Midler. F85) F. 3 S 2 - - + +

B. 1. sim ii is (L il lje  h org) - - - - + +

B. 1.pellucida Stingelin - - - - + +

B. I .cornuta (./urine) - - - - + -



B. 1. curvirostris F isher - - - - + -

B. 1. brevicornis Hellich - - - - + -

B. 1. typica (Mueller) - - - - -

B. coregoni Baird\ 185— E3 S - - + +

B. c. longicornis Schoedler - - - - + -

Be.humilis Lilljeborg - - - - + -

B.longispina Ley dig - - - - + -
Bunops serrieaudata (Daday) - - - - + -

('amplacercus rectiroslris Schoedler - - - - + +

C.r. hiserralus Schoedler - - - - + -

C. lilljeborgi Schoedler - - - - + +

Ceriodaphnia affinis Lilljeborg - - - - I -

C '.pidchella Sars - - - - i +

('. quadrangula (Mueller) - - - - + -

C.q.hainata Sars - - - - + -

('.reticulata (Jurine) - - - - + +

C.r.typiea (Jurine) - - - - + -

C.r.kurzii Stingelin - - - - + -

C  .m egalops Sars - - - - + -

C'. laticaudata M ueller - - - - + -

('rotunda Sars - - - - + -

('setosa M otile - - - - + -

(  ercopagis pengoi (Ostromov, 1891) E 3 s - - + -

C. tenera Sars +

Cornigerius maeoticus maeoticus (Pengo. IS —9) R 3 S 2 - - + +



Chydorus sphaericus (O.F. Midler, 1—S5) E 3 S + - - -

C hdatus Sars - - - - + -

Covalis Kur: - - - - + -

('.p iger S ars - - - - + -
('.gibbus Lilljeborg - - - - + -
Cglohosus baird - - - - + +

D aphnia  p u les  (De (leer) - - - - + +

!)./>.middendoijiana Fischer - - - - + -

D.p. tenebrosa Sars - - - + -

D.p. obtusa Kutz. + -
Daphnia longispina (O.F.Midler, 1—85) E 3 S 2 - - + +

I). 1.longispina (Mueller) - - - - + -
D .I.littoralis Sars - - - - + -
D.gatéala Sars - - - - + -
1) hyalina (Leydigi - - - - + +

D .h lacuslris Sars - - - - + -

D. cueulata Sars, IH62 E 3 S - - + +

D. c. cucullata (Sars) - - - - + -

D.c.apicata Kutz. - - - - + -

D. c. berolinensis Schoedler - - - - + -
D. c. kahlbergensis Schoedler - - - - + -
D.c. incerta R ichard - - - - + -

D. cristata Sars - - - - - -

D. atkinsoni Baird - - - - + -
D. m agna Straits - - - - + -



D.carinata K ing - - - - 4 +

Deurvirostris Eyhnann - - - - + -
D  similis Claus - - - - + -

Diaphanosoma brachiurum (Lievin, 1848) E 3 S - - + +

l) .b . leuchtenbergianum F ischer - - - - + -
D. ihthia M anitilova - - - - + -
D isparalona rostrata (Koch) + +

Dunhevedia crassa king + +

Evadne spinijero Oh .M idler , 186 EM  3.8 s - E + -
E.nordmanni Loven , 1836 1-M 3.8 Sx + - - -
Ewvcercus lomellalits ( luellcn - - - - 1 +

Graptoleberis testudinaria (Fischer) - - - - + +

llyocryplus so rd id u s I  Lievin) - - - - + +

Lagilis K urz - - - - + +

I.acutifrons Sars - - - - + -

K urzia latissima K urz - - - - + -
Lathonuru ••ectirostris (Mueller) - - - - + -
Latonopsis hospitus Naidenow - - - - + -
Leptodora kindtii (Focke, 1844) E 3 s - - - -
Leydigia leviligu 11 eydig) - - - - +

L. acanthocercoides (Fisher) - - - - + +

M acrothrix rosea (Jurine) - - - - + +

M daticom is (Jurine) - - - - +

M hirsutieorius Xorinan el Brady - - - - + -
M. daday Behning - - - - + -



M. spinosa King - - - - + -
M . s. schauinslandi Sars - - - - + -
M oina reciirostrisll.eudig. I860) - ES 2 - - + +

M oina r. lilljeborgii Schoedler - - - + -

M .macrocopa (Straus) - - - - + -
M .micrura Hellich - - - - + +

M microphtalma Sars - - - - + -

M .brachiata (Jurine) - - - - + -
Monospilus dispar Sars - - - - + +

Oxyurella lenuieaudis (Sars) - - - - + +

Penilia avirostris Dana, IS49 EM  3.8 Sx 2 - El + +

Pleopis polypltemvides (I.euckart, 1859) EM  3.8 M 2 +M E + +

P.tergestina (Clans. 18") E 3.8 Sx - E + -
Podon intermedins Lilljeborg, 1853 E 3.8 - - - - -
Pdeuckarli G.O. Sars, 1862 E 3.8 S 2 + - - -
P leuroxus aduneus (Jurine) - - - - + +

P. truncatus (Mueller) - - - - + +

P. uneinalus B aird - - - - + -
P .trigonellus (Mueller) - - - - + -
P.striatus Schoedler - - - - +

P  laevis Sars - - - - + +

P odonevadne trigone! ().(). Sars, 189— E 3 + + ík + +

P olyphem uspcd ieu lus (Linne) - - - - + +

Rhvncholalona fa le  a t a (Sars) - - - - + -
Scapholeberis mneronala 1 Mueller) - - - - + +



S. m. cornuta (Schoedler) - - - - - +

S. m.) 'route laevi (Mueller) - - - - + -

S. microcephala Lilljeborg - - - - + -

S. kingi Sars - - - - + -

S. aurita (Fischer) - - - - + -

Sida cristallina (Mueller) - - - - + +

Sim ocephalus vetulus (Mueller) - - - - + +

S.v.spinosulus Stingelin - - - - + -

S. elizabethae (King) - - - - + -

S. serrulatus (Koch) - - - - + +

S. s. rotundifronsBrehin - - - - + -
S. s.produetifrons Stingelin - - - - + -

S.expinosus (Koch) - - - - + -

S. e. congener Schoedler - - - - + -

W lassicziapannonica D aday - - - - + -

Copepoda

Calanoida

A cartia  clausi (iieshrecht, ISS9 NEBM 3.7 M 2 M EB + +

A  hi/ilosa Ciieshrechl - - - - + -

A canthodiaptom us denticornis (IVierzejski) - - - - + +

A nom alocerapalersoni Templeton, 183' E 3.8.9 - - - - -

Arctodiaptom us w ierzeisky (Richard) - - - - + -

A  saltans (Daday) - - - - + -
A hacillifer (Koelhel) - - - - + -

A acutilobatus Sars - - - + -



A. dudichi valachicus Banarescu, Serban - - - - + -

A. dentifer Sm im ov - - - - + -

A.kerkyrensis (Pesta) - - - - -
Calanipeda atptae dulcisfknczagin. IS 3 ( I:R 3 S 2 - ER + +

Calanus euxinus (helgolandicus, ponticus) kuruwaev 1-BM 3.8 + + EB - -
Centropages ponticus Karaw., 1895 NEM 3.7.8 Sx 2 + E - -
D iaptomus gracilis Sars. IS62 E 3 S 2 - - H* +

D. salinus Daday. 1885 E 3 S 2 - - - -
1). castor Jurine - - - - + -
D.incrassatus Sars - - - - + -
Eudiaptom us gracilis (Sars) - - - - + +-

E.graciloides Lilljeborg - - - - + H"

Ecoeruleus lFischer) - - - - + -
F. e. vulgaris tScluneil) - - - - + -
F. vulgaris (Schmeil) - - - - + -
E. in term edins (Steuer) - - - - + -
Eurytemora velox Lilljeborg , 1853 E 3 S 2 - - + +

F.ajjinis (Poppe. 1880) E 3 + 2 + - +

Eurytemora lacustris Poppe - - - - + -

E. hirundoides Xordquist - - - - + -

E.grim mi Sars - - - - + -
1 lemidiaptomus amblyodon tM arenzeller) - - - - + -

1 le terocope casino Sars. 189— ER 3 + H* - + i

l.abidoeera brunescens Czemjavsky. 1868 NE 3.8.9 - - - -

Lovenula alluaudi (de G uem e et Richard) - - - - +



M ixodiaptom us kupehvieseri (Brelnni - - - - -

P aradiaptom us sp. - - - - + -

Paracalanus parvus (Clans. 1863) I'M 3.7.8 - 2 + E + +

P aracartia  latisetosa (Erie:., 18—3) E  3.8 - - - - -

P ontella  mediterranea Clans. 1863 NE 3.8.9 Sx - E - -

Pseudocalanus elongatus (Boeck, 18—2j EBM 3.8 + 2 + EB + +

C yclopoida
A e  anlhoeyc Iop s vernalis (Fischer. 1853) - ES 2 - - + +

A.robustus Sars - - - - + +

A .gigas ((laus) - - - - + -

A .virid is (Jurine) - - - - + +

A .oligolriehus M onehenko - - - - + -

('yelops vieinus (I Ijan., 18—5) E 3 S 2 - - + +

C  si re nuns h 'isch., 1851 1 3 S 2 - - + +

('.s.slreinius IFischer) - - - - + +

('.furciferC  'laus - - - - + -

('insignis ('laus - - - - + -

C vclopina gracilis Claus, 1863 E 3.8 S 2 + - - -

D iacyclops bicuspidatus (Claus) + +

D. b. bicuspidatus (Claus) - - - - + -

D. b. odessana (Schmankevitsch) - - - - + -

D .nanus (Sars) - - - - + -

D .bisetosus (Rehber) - - - - i -

D. languidus (Sars) - - - - + -

D. languidoides (Filljeborg) - - - - + -



1). cohabitants M onchenko - - - - + -

IX cra ss ica u d is  (Sars) - - - - + -

Eucyclops serrulatus (Fischer) - - - - + +

E. sproxim us Lilljeborg - - - - + -
E. macruroides 1 Lilljeborg) - - - - + -
E. m. denticulatus (Graeter) - - - - + -
/•. macrurus (Sars) - - - - + -
1. speratus 1 Lilljeborg) - - - - + -

Euryte loirgicauda Fhiîippi. 1843 F. 3 - - - - -
Ectocyclopsphaleralus (Koch.) - - - - + -
1 îaîieycîops magniceps (Lilljeborg) - - - - + +

ILnegîectus K iejer - - - - + -
IL ir neglect us K iejer - - - - + -
M acrocyclops albidus (Jurine) - - - - + -

M Juscus (Jurine) - - - - + +

\ 1 distinct us I  Richard) - - - - + -
M icrocyclops bicolor Sars - - - - + -
X Lvaricans (Sars) - - - - + +

Mv. rubellus /Lilljeborgj - - - - + -

M .gracilis (Lilljehoi-gj - - - - + -
Xietacyclops minimis (  laus - - - - + +

\l.planus K ium ey) - - - - + -
Xîesocycîops îeuckarîi l (  lausj - - - - + +
Oithona minuta /Kricz.. IS  M ) N l-M  3.7.8 . 2 - - + -1-

1) -.omits < lotis 1S63 IB M  3.8 + 2 + EB + -t-



Therm ocyclops crassus (Fischer) - - - - + +

'/'.oithonoides (Sars) - - - - + +

T. dybowskii (kande) - - - - + -

Tropocyclops prasina tus (Jurine) - - - - + -

P aracyclops fim bria tus (Fischer) - - - - + +

P /.ch ilto n i (Thomson) - - - - + -

P .poppei (Renberg) - - - - + -

P. affinis (Sars) - - - - + -

M onstrilloida
Cym basom a longispinosus (Bourne, IS90) - - - E - -

M onstrilla  grandis Giesbr., 1892 E 3.8 - - E - -

M helgolandica Claus, 1863 k  3.8 - - - - -

H arpacticoida
A m eira  parvu lla  (('laus, 1866) >:8 - - - + -

A m phiaseus sim ilis (Claus, 1866) E 8 - - - - -

A sellopsis sarm atica Jacubi- siak, 1938 E 8 - - - + -

A ttheyella  erassa (Sars) - - - - + -

A .trisp inosa (Brady) - - - - + -
B ryocam ptus m inutus (Claus) - - - - + -

B .pygm aeus (Sars) - - - - + -

B.zschokkei (Schmeil) - - - - + -

Canthocamptus staphylinus/Jurine, 1820) E 3.8 - - - + -

Canuella perp lexa  T. et A .Scott, 1893 E 3.8 S - - + -

Cfurcigera Sars - - - - + -

C letocam ptus retrogressus Schmankewisch, 18—5 E 3.8 - - - - -



('.conjluens iScluneil. 1894) [-: 8 - - - + -

( 'le io d e s  len u ip esS co tt - - - - + -

Dactylopodia tisboides (Claus. 1863) i-: 8 - - - - -

Diarthrodes minutus (Claus) - - - - + -

Ectinosoma abrau (Kriczagin. 18") E 8 - - - + +

E.melauipeus Bocck. 1864 - - - + -

h'.curticorne Boa k - - - - + -

Elaphoidella gracilis (Sarsi - - - - + -

I'..b idens-coronata  (Sars) - - - - + -

E. elaphoides (Chappuis) - - - - + -

Epectophanes richardi M razek - - - - + -

Erhydrosona longifurcaluiu Sars - - - - t -

Enhydrosoma gariensis Curacy. 1930 E 5 - - - + -

E.caeri Raibaut. 1965 E 5 - - - + -

1 larpaclicus gracilis Claus. 1863 E 3.8 - - - + -

ll.lilloralis Sars. 1910 E 3 - - - - -

lluniremis kroyer. 1842 E 3.8 - - - + -

H.Jlexus Brady et Robertson - - - - + -

1 larpacticella inopinala Sars - - - - + -

Horsiella brevicornis tDouue. 1904) E 8 - - - + -

Harpacticoida sp.sp. G. O. Sars. 1862 E 3 S 2 - - - -

Laophonte se tosaB oeek. 1864 E 8 - - - - -

Limnocletodos helm ing/ Borutzky - - - - + -

Longipediapontica Kriczagin, 18" - - - E - -

M esochra pygm aea i (  laus. 1863) H  8 - - - - -



M . aestuarii Gurney, 1921 1, is - - - + _

M . lillijeborgi Bocck. 1853 E 8 - - - - -
M .xeiiopoda M onard - - - - -

M . arm oricana M onord - - - - + -

M icroartridion Idterale (Poppe. 1881) E 3.8 - -
M. f e d  lax Perkins. 1956 E 5 - + -
M etis ignea Philippi. 1843 E 8 - - - - -
M.i.lialmyricola M arcus et Par - - - - + -
Sannopus pa lustris B rady - - - - + -
X itocra  elongata M arcus. 1968 E 4 S - - - -

X .lacuslris (Schiiiankeviscli. 18'5) E 3 - - - -
X liih crn ica  (Brady. 1880/ E 8 s - - i 1

X .h.incerta  (Richard) - - - - + -
X. typica B oeck - - - - H* -
JI lacustris (Schmankewitsch) - - - - + -
X. 1. sinoe M arcus e t P or - - - - t -
X itocrella  kossivigi (Xoodll - - - - -
Onychocam ptus m o h a m m ed  B lanchard  el Richard. E 3 - - - + -

P hyllognathopus pa ludosus (Mrazek) - - - - * -

P  viguieri (Maü/ro:) - - - - + -

Schizopera neglecta .leai - - - - + -

S.grim alschii Jakuhisiak - - - - r -

S.jugurtha (B lanchard e l Richard) - - - - y -

S.coinpacta hint - - - - + -

S. borutzkyi M ontschenko - - - - 4 -



S .kunzi, [post. 196 ' i: i - - - -

S. v a rn e n s is . [p o st.. 196  7 i: i - - - - -
Sailc/licl/iim longicauda (I'liilippi. 1840) E S - - - - -

Stenhelia palustris (Brady) - - - - + -

S.tethvnensls M onard - - - - + -
Tishe lustriana M arcus + -

Tisbefurcata (Baird. 183') E  3.8 8 2 + -

T.sp. Lang. - - - E - -

Viguierella paludosa (Mrazeki) - - - - + -

O stra co d a
Ostracoda sp.sp. Latreille. 1816 E 3 S 2 + - - -

Balanus eburneus G oum etts Gould. 1841 E 8 S - E - -

B. improvisus Darvin N E 3.S M 2 H* E - -

1’eiruca spengleri Darwin. 1854 E S - E - -

( ’impedía Nauplii i + - - + -

M alaco straca
D ecapoda
A thanas nitescens Leach. 1814 E 8 S - E - -

Galianassa pesta i De-Man. 1929 IS s - E - -

( 'raineon crangon ll.inne. 1 '58) E 8 s - E - -
Diogenes p iigdalor Hons. 1828 E 8 s - E - -
Hippolyte sp. Leach. 1814 E 8 s - E - -
1’iluinnus hirtellus tlinnaeus. 1 '58) i; 8 s - [• - -
Pisidia lougimana (Risso, 1815) E 8 s - E - -
Xanllio  poressa  lOlivi, 1 —92) E 8 s - E - -



L'pogebiapusilia  (Petagna, 1 92) I- 8 S 2 E
M ysidacea
G astrosaccus sanctus ( 'a n  Beneden, 1861) E 3.8 S - - - -

M esopodopsis slabberi 11 an Beneden. 1861) E 3.8 s + - - -

Param isis kroyeri Czerniavsky, 1882 E 3.8 s - - - -

Cum acea
Iphinoe m aeotica (Sowinskyi, 1893) E R 3.8 s + - - -

Isopoda
Ido lea  baltica hasleri Audouin. 182— E 8 S 2 + - - -

I. ostroum ovi Sowinskyi, 1895 NE 3.9 S - - - -

Synisom a capita (Railike. 183—) E 8 S 2 - - - -

Am phipoda
A m phipoda sp. EB 3 S + - - -

M O L L U S C A

G astropoda (larvae)
B it H um  reticulation (Costa. 1—99) E s - E - -

Haminoea navicula (Costa. 1 "8) - - - E - -

him opontia capitala (Midler, I"3) - - - i: - -

R issoa  splendida E ichwaid. 1830 1. s - E - -

Tergipes tergipes (Forskal, 1 7 —5) - - - E - -

B ivalvia (larvae)
B orneo Candidas 1.. - + - - - -

Bivalvia  sp. sp. NE 3 M 2 + - - -

Cardium sp. - + - - - -



l'pogebiapusilla (Pelagna, 1 9 2  i E 8 S 2 - E - -

M ysidacea
Gastrosaccus sanctus (fan beneden. 18611 E 3.8 S - - - -

M esopodopsis slabberi (I an beneden. 1861) E 3.8 S + - - -

Param isis kroveri Czerniavsky. 1882 E 3.8 s - - - -

Cumacea
Iphinoe maeotica (Sowinskyi. 1893) ER 3.8 s + - - -

Isopoda
Idotea baltica hasten Audoiiin. 182' 1 8 S 2 + - - -

I.ostroumovi Sowinskyi. 1895 NE 3.9 s - - - -

Synisom a eapilo (Ratlike. 183') E 8 S2 - - - -

Am phipoda
Am phipoda sp. EB 3 S + - - -

M O L 1 U S C A

G astropoda (larvae)
Bittium  reticulation K  'osta. 1799) E S - E - -

H am inoea navicula (Costa. 1778) - - - E - -

himopoiuia capitata (Mullet: 1"3) - - - E - -
Rissoa splendida Eiehwald. 1830 E s - E - -

Tergipes tergipes (Forskal. I"5) - - - E - -
ISA alvia (larvae)

Borneo candidus I.. - + - - - -
Bivalvia sp. sp. NE 3 M 2 + - - -
('ardium sp. - + - - - -



/Ireissena polym orph - + - - -
M odiolus adrialicus (Lam.) - + - - - -
M ya arenaria (l.J - + - - - -
M ytilus galloprovincialis Lamarck. 1819 N E  3.8 M + E
M ytilaster lineatus (Ginelin + - - - -
O streaedulis (1..I - + - - - -
Teredo navalis 1. - + - - - -
1 nio sp. - - - - -
C H O R D A T A

A p p en d icu la ria

A scid iacea  (larvae)
. tseidiacea Lamarck. 1916 E 3 Sx - E - -
Oikopleura dioica Lob., IS 2 NEM  3.7.8 M 2 + E - -
C H A ET O G N A T H A

Sagitta selosa Midler. 184 A o + 2 + EB -
Spadella cephaloptera (IT. Bttsch, 1851) - - - - -

A CRA NIA

AmphioM is lanceolalus (Pallas. 1 (!) E 3 - - - - -

N o te : * - P a r c h u k G .V . (u n p u b lish ed )



L eg en d

N W B S - Northwestern part o f  the Black Sea
SA L - Sukhoi and Adzhalyk (Grigorievsky) limans
CA - Crimea sea area
1)1) - Danube delta
D E - Dnestr estuary
I) - dom inant
M  - m ass
S - sparse

S\ - disappearing

1 - introduced species, imm igrants 
R - relict 
N  - neuston 
E - epiplancton 
B - bathyplankton 
+  - present 
- - absent

1-1 I - bibliography

Bibliography: 1- Apostolov. 1967: 2- Kamal Salem AÍ Khanoun. 19X2: .V K o m í k  1964: 4- Marcus. I96S: 5- Monchenko. 1967: 6- \lo ro /o \sk ay a . 
1968: 7- Polischuk. 1972: 8- Vinogradov. Losovskaya. Kaminskaya. 1967: 9- Zaitsev. 1970. 10- Zaitsev. Vorobjeva. Alexandrov. 1988: 1 1- M urina.

Zagorodnjaja. 1989.



T a b l e  4 .  L i s t  o f  M i c r o  p h y  t o b  e n  t h o  s S p e c i e s

Species Sea E stuaries

N  W B  S Crimea Fresh water Sea

A c h n a n t h e s  b r e v i p e s  A g a r d h ,  I S 2 4 M \1 M

A .  d e l i c a t u l a  i K u i z i  G r u n o w ,  1 8 8 0 S - M O - M

A .  d i s p a r  C/eve. 1 8 9 1 s s - -

A .  h u n g a r i c a  G r u n o w ,  1 8 ' 4 s - S-O -

A .  l a n c e o l a t e !  ( B r e h . )  G r u n o w .  I S S O s - M s

A  l o n g i p e s  A g a r d h .  I S 3  2 M M - m
A .  l y r e i t a  P r . - I . a v r r e n k o .  1 9 6 1 s - - -
A .  m a n i f e r a  B r i m .  1 8 9 3 - 1 8 9 6 s s - -

A .  p i n n a t a  H u s t e d t ,  1 9 2 2 s s - s

A .  p s e u d o g r o o n l e i n d l c a  l l e n d e y .  1 9 6 4 R.S - - -

A .  s t r a n d  H u s t e d t .  1 9 3 2 I.S - - -

A  I r i e o n / u s a  l ' a n  L a m l i n g l i a i n .  1 9 6 " I.S I.S - s
A c t i n o e y e l i i s  e h r e n b e r g i i  R o l f s .  1 8 6 1 0 M - s
A c t i n o p t y c l i n s  i t n d i ï l a l n s  ( B a i l )  R o l f s .  I S 6 I s s - -

A m p h o r a  a c u t a  G r e g o i y ,  1 8 5 ~ s s - -

A .  a c u t i u s c u l a  K u t z i n g ,  1 S 4 4 s-o - - 0
A .  a n g u l a r i s  G r e g o i y .  1 S 5 5 s s - -

A .  a s p e r a  P e t i t ,  1 8 ” s s - -
A .  b i g i b b a  G r u n o w ,  1 8 — 1 s s - -
A .  c a r o l i n i a n a  G i f f e n ,  1 9 8 0 SK) s-o - s



A. chadjibeiensis Gusljakow, 1992 S - s s

A. cqffeaeformis (Ag.) Kutzing, 1844 M s-o - s-o
A. commutata Grunow, 1880-1885 S s - s-o
A  costata IV. Smith, 1853-1856 s s - -
A. castellata Giffen, 1963 s - - s-o

A . a a sse t G regory, 185— s-o 0 - -
A. cuneata Clew, 1876 I.S I.S - -
A. delicatissimu Krasske. 1930 s s - s

Am phora c/uhia Gregory. 185' s s - -
A. exigua Gregory. 185" s-o s-o - s

A. eunotia Cleve, 18—3 0 0 - -
A. genkalii Gusljakow, 198" R.S - - -
A  graejjii (Grun.) Cleve. 1894-1895 s s - -
A. hyalina var hyalina Kutzing. 1S44 s-o O-M - s-o

-var. delicatula I'r. kavrenko. 1963 s-o 0 - s

A. ineonspieua I'r.-l.avrenko. 1963

A. karajevae Gusljakow, 198" s s - -
A. laevis Gregory. 185" s s-o - s

A. libyea Ehrenberg, 1854 s s - s

A. lineolata Ehrenberg. 1834 s s - s

A. lydiae Gusljakow, I9S— s - - s

A. macilenla Gregory, 185" s s - -
-var. maeojica I 'r  - kavrenko. 7963 s s - s

A. makarovae Gusljakow, 198" s s - s
A. obtusa Gregory 1856-185" s 0 - s



A. ocellata D okin 1861 S s - s
A. ostrearia Brebisson, 1849 S-O s-o - s
-var. vitrea Cleve. 1868 s-o s-o - s
A. oralis Kutzing. 1844 s s s-o s
. i pat~vula Pr. Lavrenko, 1963 - s - -
A  pediculus iKulzj Grunow. 18—5 0 - s-o s
A. pogrebn/akovii Gusljakow. 1992 s - s s
A  pontica Gusljakow. 1992 s - - s
A. proschkiniana Gusljakow. 1992 s - - s
A. proteus Gregory. 185— o 0 - s
A. robusta Gregory. 185— s s - s
A. suhacutiseula Sehoeman. 19'2 LS - - LS
A  subangularis Hustedt. 1955 LS - - I.S
A. sublaevis Hustedt, 1955 LS - - I.S
A. tenuissima Hustedt, 1955 LS - - I.S
A. terror is l.ltrenherg. 1853 s s - s
A. topaschevskii Gusljakow, 1992 s - - s
A. llunnensis 1 M over) . 1. {'leve- latter. /932 s - s-o s
A. truncata (Greg.) Cleve, 1894-1895 s s - -
A naulus minimis Grunow. 1880-1885 s - - -
A norlltoneis e.xcentrica (l)onkin) Grunow. 186" LS LS - I.S
A. h u m m ii Hustedt. 1955 LS - - -
Ardissonia huculus (Greg.) Grunow. 1880 s s - -
A  crystolina l.lg.) Grunow. 1880 s-o s-o - -
Asterionellaform osa 11 assail 1850 s - s-o S-O



A ulacosiragranulata (Ehr.) Simonsen. 19—9 S-O - - -

Auliscus sculptus (W. *Sm.) Ralfs. IH61 s s - -
. \uricula insecta (Grim. ) Cle- ve. 1894-/895 s s - -

A.interm edia (Lewisj Cleve. 1894-1895 s s - -
H acillaria paradoxa (dentin, I  "88 S-O s-o - -
H. socialis (Greg.) Grunow, 1891-1894 s - - s
liacleiiastrum liyalinnm Lauder. 1864 0 0 - -
B erkeleya inicans (Lyngb.) Grunow. 1868 0 M - -
H. rulilans (Trenlep.) Grunow. 188(1 M O-M - -
M  (Xavicula) seopulorumlHreh. et K utz )  Cox. 1982 0 M - -
Biddulphia  aurita (Lyngb.) Rrebisson et Godey, 1839 - s - -
-var. obtusa (Kutz.) Hustedt. 192”-193' - s - -

li. rostrata Hustedt. 192”-193” - s - -
-var. alala I 'r.-Lav-renko. 1961 S - - -
li subaequa (Kutz.) Ralfs. 1861 s - - -
Rrehissonia hoeekii tEhr )  Grunow. I860 s s - s

Caloneis amphisbaena (Horyi Cleve. 1894 s-o s s s-o

C  densestriata (Pr.-Lavr.) Gusljakow, 1992 s s - -
C  form o sa  (Greg.) Cleve var. densestriata I 'r .-1. avrenko - s - -
C  oregoniea (Ehr.1 Petriek. 1966 s - - -

C  liber (W  Sm.) Cleve. 1894-1895 s-o 0 - -

C  probabilis (A. Sm.) Cleve. 1894 s s - -

C  subsalina (l)onk.) Ilendcy. 1951 0 s - s-o

('ampilodiscus daemelianus Grunow, 18—4 s s - -

C  decor us Hrehisson. 1854 s s - -

r



(' echeneis Ehrenberg. 1840 S s _ s
C. eximius Gregory, 185" - LS - -

C. impressus Grunow, IH " - LS - -

C. ralfsii W. Smith, 1853-1856 - S - -
C. thuretii Brebisson, 1854 S-O 0 - -

-var. lineolatus P  r . - I. avrenko. 1955 s S - s
Chaetoceros simplex Ostenjeld, 1901 s-o s - s
C subsecundus (Grun.) Hustedt. 192"-193' S-O s-o - s
Climaconeis (Amphora) injlexa (Breb.et Kutz.) Cox. 1982 s-o s - s
C. scopulorio ides (llust.) Cox, 1982 s - - -

Climacosphenia moniligera Ehrenberg, 1841 I.S - - -
Coeconeis costata Gregory, 1855 o-s o-s - o-s
C dirupta Gregoiy. 185' I.S - - -
-var. Jlexella (Jan et Rahh.) Gronow. 1880-1885 LS - - -
C disculus (Schum.) Cleve. 1895 s s - -
C distans Gregory, 185" s s - s
C. engelbrechtii Cholnoky 1955 LS - - -

C kujalnizkensis Gusljakow el Gerasimuk, 1992 M - - s
C maxima (Grun.) Peragallo. 189' s s - -

C molesla Kutzing. 1844 s M-O - -
-var. crucijera Grunow. 18—4 - s - -

C. nolata P elii, 18" s M-O - -

C cptam erensis Grunow, 18—4 s s - -
('. pediculus Ehrenberg. 1838 M-O s - M
C pellucida Grunow: 1862 - s - -



C. placentula Ehrenberg, 1838 O s - 0

-var. englypla Grunow. 1884 M o-s - o-s

-var. lineal (Ehr.) Cleve. 1894-1895 s - - 0

-var intermedia (llerih. el I'erag.) Cleve 1894-1895 s s - s

C plaeenluloides Gusljakow. 1992 s - - s

C. pseudodebesii Pr.-Lavrenko, 1963 - s - -
C pseudoniorginato Gregory. 185" s s - -
C quarnerensis Grunow. 18—4 - s - -
C seulellum Ehrenberg, 1838 M M - M

C stauroneiformis (I'll.) Okuuo, 1952 s-o s-o - -
Coscinodiscus grand  Cough. 1905 s s - s

C jan isch ii A.Schmidt. 18'4-193— s s - s

C jonesianus (Grew) Osten/eld. 1915 s s - -
C nitidis Gregoiy. 185— - s - -
('. radiolus Ehrenberg. 1839 R.S-O R.S-O - s

Cvelotella easpia Grunow. IS 'S s-o - - s-o

C kutzingiana Thwaites, 1848 s-o s - s-o

C meneghiniana Kutzing. 1844 s-o S-O - s

C. operculata (Ag.l Kutzing. 1833 s - s 0

('. striata Grunow. 1880 s - 0 s

Cymatopleura elliptica (Breb.J IV. Smith. 1851 s - 0 s

C librile (Ehr.) Pantoczek, 1902 s - 0 s
Cymbella angusta (Greg.) Gusljakow, 1992 s-o s - s
-var. kujalnitzkensis Gusljakow et Gerasimuk, /992 0 - - s-o
C areas (Greg.) Gusliakow, 1992 0 o -s



C. fistu la  (Hemp.) Kircher, 18-8 S-O - s-o s
C. cymbelloides (Greg.) Gusljakow. 1992 s s s s

C. cymbiformis Agardh. 1830 - - s -

C. helvetica Kutzing, 1844 s - s -

C. lanceolata (Ehr.) Van Heurek, 1880-1885 - - s - o -

C. odessana Gusljakow, 1992 s-o s - s

C. prostrate! tllerk.) Brun, 1880 - - s-o -

C. pusilla  Grunow. 18—s - s - -

C tumida (Breb.) Van Heurek. 1880-1885 - - s-o -

C.turgida (Greg) Cleve. 1894-1895 - - s - o -

Dieiloma elongation (Lyngb.) Agardh. 1824 s-o s 0 -

D. vulgare Bory. 1828 0 s s s

-vai\ linearis Bore, 1828 s-o s s-o s

-var. breve Grunow, 1862 s s s-o s

1). hiemalefhyngb.) Heiberg, 1863 - s - -

D im eregram m ajulvum  (Greg.) Ralfs, 1861 - s - -

1). minor (Greg.) Ralfs, 1861 s s-o - -

Diploneis bombus Ehrenberg, 1844 s s - -
1). chersonensis (Grun.) Cleve. 1894-1895 s R.S-O - -

D. crabro Ehr. var. crabro Ehrenberg, 1854 s-o s - -

D. didyma Ehrenberg, 1854 s-o s - -

D.fusea (Greg.) Cleve, 1894-1895 s-o - - -

1). gemmata (Grev.) var. pristiophora (Jan.) Cleve, 1894-1895 - s - -

D. litoralis (Donk.) Cleve, 1894 s - - -

D. notabilis (Grev.) Cleve, 1894-1895 s s - -



- v a r .  n o t a b i l i s  C l e v e .  1 8 9 4 - 1 8 9 5 - s - -
- v a r .  t e n e r a  I ' r . - I . a v r e n k o .  1 9 6 3 s s - -
1 ) .  o b l o n g e l l a  ( X a e g e l i  e l  k u t z  )  C l e v e - E t i l e r .  1 9 2 2 s - - -

I ) ,  o c u l a t a  t l i r e h . )  C l e v e .  1 8 9 4 s s - -
I X p u p u  ¡ a  ( . l . S . I  ( ' l e v e  v a r .  p a p u l a  ( ' l e v e .  1 8 9 4 - 1 8 9 5 - s - -

1 ) .  s m i t h i i  ( I 3 r e b . )  C l e v e .  1 8 9 4 - 1 8 9 5  v a r .  s m i t h i i S-O s - -

- v a r .  p u n u l l a  ( G r u n . )  H u s t e d t .  1 9 2 " - 1 9 3 " s-o s - -

I X  s p l e n d i d a  ( G r e g . )  C l e v e .  1 8 9 4 - 1 8 9 5 - s - S

I X  s u b a d v e n a  H u s t e d t .  1 9 2 "  - 1 9 3 " I.S I.S - -

1 ) .  v a e i l l a n s  t . l . S )  C l e v e .  1 8 9 4 - 1 8 9 5 - s - -

E n t o m o n e i s  ( A m p h i p r o r a )  a l a t a  ( E h r )  E h r e n b e r g .  1 8 4 5 s-o s - s

E .  p a l u d o s a  ( I I ' .  S i n . )  I ' a t r i e k e l  R e u n e r .  1 9  5 s s - s

- v a r .  d u p l e x  G r u n o w ,  1 8 8 0 s-o s - s

E p i t h e m i a  s o r e x  k u t z i n g .  1 8 4 4 s - - s

/ ; .  t u r g i d a  ( E h r . )  k u t z i n g .  1 8 4 4 s - s s

1 '  c o n s t r u e r i i  ( E h r  i  G r u n o w .  1 8 6 2 s - - -

G o m p h o n e m a  a c u m i n a t u m  E h r e n b e r g .  1 8 3 6 s-o - 0 s

- v a r  t u r r i s  ( E h r . )  C l e v e .  1 8 9 4

G  c o n s t r i c t i o n  E r e n h e r g .  1 8 3 0

- v a r  c a p i t a t i o n ,  G r u n o w .  1 8 8 0

G .  d o m n i e i a e  G u s l j a k o w .  1 9 8 1 o -s s 0 s

G .  o l i v a c e u m  ( L y n g b . )  k u t z i n g .  1 8 3 3 - 1 8 3 6 s - 0 s
C  p a r v u l i i m  k u t z i n g .  1 8 4 9 s - M s
G r a m m a t o p h o r a  m a r i n a  ( L v n g b . l  k u t z i n g .  1 8 4 4 0 M - -
G .  s e r p e n t i n a  ( R a l f s )  E h r e n b e r g .  I H 4 4 M-O - 0



Gyrosigma altenuslum  i  Kutz. >  Kilheilhorst. /894-1X95 S s - -

G. balticum (Ehr.) Rabenhorst. 1853 o s - s
G  exim ium  (Phw.) Rover. 192" s -o s - 0
G fasciola (Ehr.) Grijfdth et Elenfrey. 1856 s-o s - s
G  prolongation (W.Sm.) G riffith et Elenfrey. 1856 s s - -

G  spenceri (W.Sm.) Griffith el H enfrey. 1856 0 S-O - -

Haslea subagnita (Pr.-Lavr.) Makarova el Karajeva. 19-3 0 0 - s
Hantzschia crassa Pentocsek. 19(12 s s - 0
-var. oblusa Wislonch et Poretzkv. 1924 s s - 0
11. virgata (Roper) Grunow. 188(1 s-o s - 0
Haslea (Xavictila) suhangilalPr.-Lavr.) Karajeva - s - -
H yaloiliseus am hiquus Grunow. 1889-1895 - s - -
I I  so licits (Kutz.) Grunow. 18—9 s s - s
Lyre/la ahrupla (l)onk.) Gusljakow et Karajeva. 1992 s s - -
L. dissipala (llust.) Gusljakow et Karajeva. /992 I.S I.S - -
L. forcipaia (Grev.) Gusljakow et Karajeva. 1992 s s-o - s-o
/.. hennedyi (W.Sm.) G usljakow  et Karajeva, 1992 s o-s - -
L. inattingens (Simon- sen) Gusljakow el Karaeva. 1992 S.I - - -
h. bra (Ehr.) Karajeva. 1983 s 0 - s
-var. allanliea (A.S.) Gusljakoq et Karajeva. 1992 s 0 - -
-var. elliplica (A.S.) Gusljakow et Karajeva. 1992 s 0 - -
h pvgmaeu (Kutz.) M akarova et Karajeva. 19S" 0 s - 0
I. rudiformis (Hust.) Gusljakow el Karajeva, 1992 I.S I.S - -
L. suhforciputa Illust. I  Gusljakow el Karajeva. 1992 S.I S.I - -
l.tcmaphora abbreviata Agard, 1831 0 0-M - -



/,. communis tlleih.i Grunow, 1881 M-O (> S - -

1. ctalmatico (Kutz.) Grunow. 186— O - S 0 - -

1. ehrenhergii (Kutz.) Grunow. 186" 0 - s M - -

L. gracilis (Kutz.) Grunow. 186" M M - s - o

I.grandis (Kutz.) Grunow. 1880-1885 s s - o - -

1.. hastata M ereschkowsky, 1901 s - o S - O - -

1.. ovulum Mereschkowskyi. 1902 s s - -
L. paradoxa  A  gard. 1836 s o - s - -

-var. paradoxa - s - -
M astogloia angulata Lewis. 1861 s s - o - -

M apieulata W. Smith. 1853-1856 - s - -

M. hahljikiana Grunow. 18—4  1958 s s - -

XI. binotata (Grun) Cleve.. 1894-1895 s s - o - s

M . braunii Grunow, 1863 s s - s

M . erueicula (Grun.) Cleve. 1895 s - o 0 - s

M . ervthraea Grunow. 1860 s s - -

-var. biocellata Grunow. 18" s s - -

M. ignorata Hustedt, 192'-193” - s - -

X L  labuensis Cleve. 18—4-1959 s s - -

M . lanceolata (Ago Kutzing. 1844 s s - -
M . ovulum Hustedt. 1933 s s - o - s

1. paradoxa  Grunow. 18—8 s - o s - o - -
-var. tenera I 'r  - kavrenko. 1963 - s - -
XI. pum illa  (Grun.) Cleve. 1894-1895
M  pusilla  Grunow, lfS —8 s - o 0 - -



-var. subrhombica Pr.-Lavrenko, 1963 S s - s

M. smithii Phwaites. 1853-1X56 s s - s

X I tenera H ustedt. 1933 s s - -

Xlelosira moniliformis (O.XIull.) Agardh. 1824 M \1 - 0

-var octogona (Grun.). Hustedt. 192' s s - s

-varsubglobosa (Grun.). Hustedt. 192— M 0 - s

Xarieula agnita Hustedt. 1955 s - - s

X. eaneellata Donkln, I8"l-I8'2 s - - s

X. capitata Ehrenberg, 1838 s - - -

X. eineta (Ehr.) Ralfs. 1861 s s - -

X. eryptoeephala Kutzing. 1844 M 0 - M

\ erueigera iii' Sm  i < leve 1X94-1X95 s s - -

X. cuspidata Kutzing, 1844 s s - -

X. digito-radiata (Greg.) Ralfs. 1861 s 0 - s

-var.eyprinus (Ehr.) It'. Smidth. 1853-1X56 - s - -
X. directa W. Smith. 1853-1856 0 0 - s

X. distans (IV.Sm.) Ralfs. 1842-1949 s - - -

X. gomphonematoides Gusljakow, 1992 0 - - 0

X. gothlandica Grunow. 1880-1885 s s - -

X. glabriuscula Hustedt. 1X33 - - - s

-var. ellipsoidalis Pr.-Lavrenko, 1963 s s - -

X. grevilleana. Hender. 1964
-rar. pararhom bica (Pr.-Lavr), Gusljakow, e t Gerasimuk. 1992
-var. remotiva (Pr.-I.avi-.) Gusljakow et Gerasimuk. 1992 s s - -
X. halophila iGrun.) Cleve, 1894 s - s s



-var. convergens Pr.-Lavrenko, 1963 S - -

X. hamidifera OnmoM; 1880 - s - -
-var. plicata Pr.-Lavrenko. 1963 S s - -
\. humerosa Brebisson, 1853-1856 s - - s

X . m eniscnluxSchum ann. 186— s s - s

X  mutica kutzing, 1844 s - o ■ s 0

X. ostrearia Turpin. 1824 - s - -
X  palpebralis Brebisson, 1853-1856 s s - s

-var. semiplena (Greg.) Cleve. /894-1895 s - o s - 0

X  pennata var. politico M eresclikovsky. /902 M 0 - -
X. peregrina (Ehr.) kutzing. 1844 O-M s 0 s

X. P i Cleve. 1893-1896 s s - -
X. rad iosa  kutzing. 1844 s s - s

X. ramosissima (Ag.) Cleve. Z894-/895 M M - M

X. reinhanltii (Grun.) Cleve. 1894-1895 s - - s

X. rhynchocephala kutzing. 1844 s - s -
X. rostellata kutzing. 1844 s - - -
X. rómbica Gregory, 1885 s s - -
X. salinarum Grunow. 1880 M o - s s 0

X. septata Pr.-Lavrenko. 1963 s - - -
X. speetahilis Gregory, 185— - s - -
X. spicula (llickeh) Cleve. 1891 M-O - O-M s

V. sithrosiellala Hustedt. 1955 S.I S.I - s

X  versicolor (Grun.) Cleve. 1894-1895 s s - s
Xeossynedra delicatissimatPr. -liter.I (iusljakow, 1992 M-O s - s



Sitzschia acuminata (W.Sm.) Grunow, ISSO O-S o-s - 0
X. amphibia Grunow. IS62 0 s - M-S

X  annularis W. Smith. 1S53-IS54 s s - S

X. angustata (W. Sm.) Grunow. 1980 s - - -

X. apiculata (Grag.) Grunow. ISSO o-s s - -

X. (Cylindroiheca)eloslerium (Ehr.) W.Smith 1855-1856 - s - -

X. communis Rcdienh, IS48-IS60 s - - 0
-var. abbreviata Grunow. ISSO 0 s - 0
X. commutata Grunow, ISSO s - - -

X. constricta (Greg.) Grunow, 1880 s s - s

X  circumsuta (Haii) Grunow. 1880 s-o s - s

\ delicatissima Cleve. 189' 0 0 - O-S

V. dissipata (Kutz.) Grunow. 1882 s s - s

X. distans Gregory, 185' s - - -
X. frustu lum  (Kutz.) Grunow. ISSO s - - -
-var suhsulina Hustedt. 1930 s - - -
X. hungarica Grunow. 1862

X. hybrida Grunow. 1980 M 0 - s

X. intermedia Hantzsch, ISSO s - - -
X  kutzingiana Hilse, 1860 0 s - 0
X. lanceolata W. Smith, 1853-1856 0 s - -
-var.minima 1'. Heurek. 1880-1885 - s - -
-var. m inor T. Heurek. 1880-1885 - s - -
X. levidensis (W. Sm.) Grunow. 1880-1883 s s - s

X  lorenziana Grunow. ISSO s - - -



JT longissima (Breb.) R alfs I842-/849 O -S - - -

N. marginulata Grunow, 1880 s - - -
N. microcephala Grunow, 1880 o-s s - -
N. navicularis (Breb.) Grunow, 1880
N. obtusa W. Smith, 1853-1856 s s - -
-var. scalpeliformis Grunow, 1880 s s s-o s

N. ovalis Arnott, 1880 0 - - -
N. panduriform is Gregory, 185"

N. puncta ta  (W .Sm.) Grunow, 1880 s 0 - s

-var. coartat Grunow, 1880 s 0 - -
-var. minutissima Voret- zky, 1940 s s - -
-var. punctata Grunow, 1880 - s - -
N. reversa W. Smith. 1853-/856 s-o s - M -S

V. rupestris Pr.-Lavrenko, /963 M -O - - s-o

N. sigma W. Smith, 1853 s-o s - s

N. sigmatoformis Hustedt, 1955 s s - s

N. tenuirostris M ere, 1902 s s - -
N  tryblionella Hantzsch, 1864 s-o - - s

-var. debilis (Am.) Grunow. 1880 0 - - s

N. vidovichii (Grun.) Peraga- do. 189"-1908 - s - -

N. vitrea Normann, 1861 - s - -

Opephora marina (Greg.) Petit, 1881 s-o s - -
O. martyi Heriboud, /902 0 s - 0

Para/ia sulcata (Ehr.) Cleve, 18—3 0 s-o - s
Pinnularia ambigua Cleve, 1894-1895 s s -



P. interrupta W.Sm. var. crassior Grunow, 1891 S-O s - -

P. quadratarea (A.S.) Cleve. 1894-1895 s - - -

P lagiotropis elegans (W.Sm.) Reimer. 1966 s s - -

P. lepidoptera (Greg.) Reimer. 1966 s s - -

P leurosigm a angulation (Queek.) W. Smith. 1853-1856 s s - -

P. elongation W  Smith. 1852 S-O s - -

P. form osum  W. Smith, 1852 s-o s - -

P. rigidum W  Smith. 1853- 1856 s s - -

P. lew is Smith. 1853-1856 s-o - o-s

Pteroncola hyalina (Kutz.) Gusljakow. 1992 M M-O - M

Psam m odiscus n itidus (Greg.) R ondel M aun. 19—8 0 0 - s-o

Rhabdonem a adrialieum Kutzing, 1844 s M - -

R. arcuatum (Lyngb.) Kutzing, 1844 S. I S. I - -

R hoicosphenia eurvala (Kutz.) Grunow, 1867 M s - -

R  marina (W.Sm.) M  Schm idt IS'4-1958 - s - -

Rhopalodia gibba (Ehr.) (). M idler, 189” s s - -

R  gibberula (Ehr.) O.Midler. 1 8 9 ” 0 s - -

R. m uscidus (Kutz.) 0. M idler. 1899 0 s - -

Sceletonem a costatum (Grev.) Cleve. I S ”8 M M-O - M-O

Stauroneis anceps Ehreherg. 1841 S - s -

S. constrieta (Ehr.) Cleve. 1894-1895 O-M - - 0

S. phoenicenteron Ehrenberg. 1841 s - - s-o

S. salina W. Smith. 1853- 1856 S-O s - -

S. wislouchii P oretzsky e t Anissimova, 1933 - - 0 -

Staurosirellapinnata (Ehr.) W illiams et Rouna. 198” s s 0 s-o



Stephanidiscus hantzschii Ehrenberg, 1844 S-O s - s-o

Striatella delicatula (Kutz.) Grunow. 1880-1885 s-o M - 0

S. interrupta (Ehr.) Ileiberg. 1863 S s-o - -

S. unipunctata (Lyngb.) Agard, 1832 S s - s

Surirella fasluosa  Ehrenberg, 1893
8 gemma Ehrenberg. 1839 - s - -

S. oralis Brebisson. 1844 O-S s - s

S. ovata Kutzing, 1844 0 s - s

-zaz. p in n a ia  (II'.Sm .) H ustedt. 1930 o-s - - -

-var. salina (IV.Sm.) Hustedt. 1930 0 - - s

S. pandttra I'eragallo, 189"-1908 s s - -

S  slrialula Turpin, 1828 s - - -

S. subtilisPr.-Lavrenko, 1963 s s - -

Synedra fascicu la ta  (Ag.) Kutzing.
S. gaillonii (Bory) Ehrenberg, 1830

S. pulehella  (Ralfs) Kutzing
S. ulna (Sitzseh.) Ehrenberg. 1838

Thalassionema nitzschioides Grunow, 1880-1885 s-o s - -

Thalassiosira baltica (Grun.) Oslenfeld. 1901 s-o s - -

T. ineerta M akarova, 1961 s s - -

T. parva  Pr.-Lavrenko, 1955 0 s - -

Toxarium undulatum Bailer, 1853 0 0 - -

Trachyneis aspera (Ehr.) Cleve. 1894-1895 0 0 - -

1'riceralium antediluvianum(Ehr.) Grunow, 18—0 s s - -



Legend:
M  - mass species 
S - sparse 
1 - introduced 
E  - endemic 
O  - often
S-O  - sparse-often



Table 5. Floristic Composition of Higher Algae of the Northwestern Part of the Black Sea

N u m ber o f  Species
Odessa

Bay*
Coastal A reas 

from the Danube 
to D nepr

Egorlitsky 
Tendrovsky 

Dzhagarylgashsky Bay

Karkinitsky Bay Total in 
Northwestern 

Black Sea

In Black Sea 
(Kalugina, 

1979)

Cloropyta 35 /4 8 .5 3 6 /4 3 .0 2 9 /2 7 .1 3 4 /2 5 .1 51 85

Charophyta - - 8 /7 .5 8 / 5.8 8 -

Phaeophy ta 11 / 15.3 16/ 19.0 26 / 24.3 35 /26.1 38 77

Rhodophy a 2 6 /3 6 .1 32 / 38.0 4 4 /4 1 .1 5 7 /4 2 .6 71 142
T ota l am ount o f  species 72 Sí 107 134 168 304

Data for last 15 years, from  1965 to 1991- 1995 species unknown.

Table 6. Changes in the volume of phytosaprobes in the coastal waters near Odessa (1965-1991).

N um ber 
o f  species

% N um ber o f  
species

% N um ber 
o f  species

% Total num ber o f

1965 1978 1991 1992 know n species %

Poly saprobes 12 20 12 24 13 35 16 19

M esosaprobes 31 50 28 56 20 54 44 52

Oligosaprobes 18 30 10 20 4 1 1 25 29
T otal am ount o f  species 61 71.8 50 58.8 37 43.5 85 100

* In  c o m p a r i s o n  to  196 5  o n l y  6 0 . 7 %  s p e c i e s  h a v e  b e e n  r e g i s t e r e d  i n  1 9 9 1 .



T a b l e  7.  L i s t  o f  M a c r o p h y t o b e n t h o s  S p ec i es

Species Till 1975 Contemporary State Areas

NWBS* Crimea W ater B odies

Marine Brackish

C H L O R O P H Y T A

Prasinoeladus nuiriiuis (Cienk.) It'aem .. 1952 - - R - -
Ulothrixflacca (Dillw .J Thw: 1863 R R R R -

I  '.tenuissima Kutz., 1833 R R - R R

C.Pseudoflaeea With. 1901 At At - At A Í

IJ.implexa (Kutz.) Kutz.. 1849 At At R A Í At

U.tenerrima (Kutz.) Kutz.. 1843 R R R R R

Pilintci rimosa Kutz.. 1843 - - R -

(  haetophorapiriformis (Roth.) Ag., 1812 - - R - -
I  Ivella lens (Crouan) Crouan. 1859 R R R - -
Pseudulvi 11 a nadsonii Rochi., 1932 - - R - -
Pringsheim iella scutata (Reinke) Marschew, 1924 R R At R R

Holhoeoleon pili/erum  Pringsh.. 1862 R - R R -
Phaeophila dendroides (Crouan) Haii., 1902 R R R R -
Ph.engleri Reinke., 1889 - - R - -
Eetoehaete leptoehaete (Hither.) Wide.. 1909 - - R - -
E.wittroekii (Utile) K yi in. /938 - - R - -
Entocladia viridis Reinke. 18—9 At At At At R

E.perjoranee (Hither) Levi:. 193— - R - -



DC

Epicladia pontica Rochi., 1939 - - R - -

M onostrom a oxyspermam (Kutz.) Doty., 194" - R - - -
M .fuscum (Post, et Rupr) ll'iltr., 1866 R R - R -
Capsosiphonfulvescens (Ap.i Retch, et Gardn., 1920 - - R - -
Blidingia minima ( \a g .) Kylin., 194" - - R - -
P ercursariapercursa  (.Ig.) Bory.. 1828 R R - R -
Enteromorpha prolifera (O.Mull) J.Ag.. 1882 R At R A Í -
E.Ahlneriana (Eliding)., 1933 R At R JII -
E.fle.xuosa (IVulf.) J .A g , 1882-1883 At At At At -
E.clathrata (Roth.) Grew. 1830 At At A Í At At
E.crinita (Roth.) J.Ag., 1882 - - R - -
E./inza (E.)J.Ag.. 1882-1883 1. 1. 1 At -
E.compressa (E.) Grev., 1830 At I. L I, L.

E. intestinal is (E.) Link, 1820 I. L L 1. I.
E.maeotica Pr.-Lavr., 1945 R R R R -
1 Iva rigida Ag.. 1822 At R I. At -
Chlorocystis reinhardii (Gardn) A .I.in .. 1885 - - R - -
G om ontiapolyrrhiza (Lagerh.) B om , el Flah., 1888 At R R - -
Chaetomorpha crassa (Ag.) Knlz., 1845 - - R - -
Ch.aerea (Dillw) Knlz., 1849 I. At At A Í -
Ch.llnmim (Mont.) Kutz., 1845 A Í At At At -
(h .ch lo ro tica  (M ont.) kutz.. 1849 At At At At At
Ch.capillaris (Ktttz.)Borg., 1925 - - R - -
Ch.gracilis Kutz., 1845 - - R - -
C h.zem ovii Worbnich., 1925 R R -

L-



Rhizoclonium  riparium  (Roth.) Ham., 1849 - - R - -

Rh. tortuosum  (Dillw.) Kutz., 1845 - - R - -

Rh. im plexum (Dillw.) K utz.. 1845 At At R At At

' R h.lueroglyphicum  (A.) Kutz.. 1845 At R R - -

S tig eo cIonium  tem teK utz.. 1843 R R - R R

C ladophora coelothrix K utz.. 1843 - - R - -

('.echinus (Bias.) Kutz.. 1849 - - R - -

C .sericea (lluds.) Kutz.. 1843 A Í At R At JII

C .albida (lluds.) Kutz., 1849 At At At At -

C .liniform is Kutz.. 1849 - - R - -

C. laetevirens (Dillw.) K utz.. 1843 At At - At -

C.vadorum (Aresch.) Kutz.. 1849 - - R - -

C .vagahunda (I..) Hock.. 1963 1 1. I 1. -

C. dolm atica K utz.. 1843 - - I. - -

C .siw aschensis ('.Meyer.. 1922 - - - A Í -

(  gloiuerato (I. t K utz . 1X43 - - - R 1.

C. ciystaltina (Roth.) Kutz. .1 8 4 3 - - At - -

U rosporapenicilliform is (Roth.) A resch .. 1866 At I, At At At

A crosiphonia  centralis (Lyngb.) (Kjellm., 1893 R R R - -

Spongom orpha lanosa (Roth) Kutz., 1845 R R - R -

C ladophoropsis m em branacea (Ag.) Borg., 1905 - - R - -
Siphonocladus p u sillu s (Kutz.) noucK ., 1885 - - R - -

B ryopsisplum osa (lluds.) Ag., 1822 AI L I. -

B. adriatica (J.Ag.) M enegh ., 1856 - - R - -
B.balbisiana Lamour.. 1813 - - R - -



I J
I 3

O

B  .hypnoides Lamour., 1809 At R At A l -

B. corymbosa J. Ag., 1842 - - R - -
Derbesia lamourouxii (G.Ag.) Sol., 184~ - - R - -

Codiam vermdara (Olivi) D elle Chiaje, 1829 - - At - -
Ostreobium queckettH B om , et blah., 1889 R - R - -
\ 'aucheria litorea Llofm - Bang et Ag., 1823 R R - R -

P H A E O P H Y T A

Pylaiella littoralis (I..) Kjellm.. 18"2 At R R R -
Ectocarpus arabicus h'ig. et D e Sot., 1851 At R A l R -
E.confervoides (Roth.) he Jolis, 1863 At At At At R

E.penicillatus (Ag.) Kjellm.. 1890 - - R - -

E.fasciculatus, 1841 R R At R -
E.dasycarpus Knck, 1891 - - R - -
E.siliculosus (Dillw.) Lyngb, 1819 At R At R -

E .hiem alis Crouan, 1852 At R R R -
h'eldmannia lehelii (Aresch.) Ilameh, 1939 - - R - -
F.irregularis (Kutz.) Hamel, 1939 - - At - -
F.paradoxa (Mont.) Hamel. 1939 - - R - -
Entonema oligosporum (Stromf.) Kylin.. 194" - - R - -
E.parasiticum  (Sauv.) Hamel. 1939 R R R - -
E.effusion (Kylin) Kylin. 194" - - R - -
Phaeostroma bertholdii Kuck, 1895 - - R - -
M yrionem a strangulans Grev., 182" - - R - -
yi.seriatum  (Reinke) Kylin., 194” - - R - -

L-



. 1Í.halt/cum (Reinke) hos/ie, 1894 - - R - -

[scocveîus orbicularis I.IAg.) \lagn.. IS"4 K R R R -
I'seudolilhoclerm a extension fC rouan) S.Lund., 1959 K R R - -
R alfsiu  verrucosa (Aresch.) J.A g . IS4S R R 1 - -
Streblonema spliaericuni Derb, et Sol.. ÍS51 - - R - -

S. tenuissim ttm  1 lauck., 1SS5 - - R - -
M vriactula rivulariae tSulir) heldin.. 193" JII R At - -

M .arabica (Kut:.) heldin.. 193" - - R - -

Elachista scutulata (Sm.) Duby.. 1830 - - R - -
L.fucieola (Veil.) Aresch.. IS42 - - R - -
lea th esia  difformis (I.) Aresch.. 184" At - R R -

Corynophlaea uinhellala (Ag.) Kut:.. 1843 R R 1. - -
C.flaccida Kut:., 1858 - - At - -

Cylindrocarpus microscopicus Crouan, 1851 - - R - -

l.iehinannia leveillei J.Ag.. /842 - - R - -

Cladosiphon mediterraneus Kut:.. 1843 - - R R -
Ccontortus t'Lhur.) Kylin.. /940 - R R - -
Eudesme virescens iCarm) J.Ag. 1880-1881 - - R - -
Sperinaloclinusparadoxus (Roth.) Kut:.. 1S43 - - R - -
Stilophoru rhi:odes (Ehrh.) J.Ag.. 1841 At - 1. - -

S. tuberculosa (Horn.) Reinke. 1889 - - At - -

Sereia Aliformis (J.Ag.). 1845 - - 1, - -
Zanardiniaprototypus X ardo . 1S4I At R I. - -
Arlhrocladia villosa (lluds.) Duby.. IS 30 - - At - -
Acinetospora crinita (Conu.) Konuu.. 1953 - - R - -



D ic iy o ta  d ich otom a (Huds.) L am our.. 1809 - - - At -

D .lin ea ris  (Ag.) G rew. 1830 - - R - -
D iloph u sfascio la  (Roth.) H owe.. 1914 At - I. - -

D .sp ira lis  (M ont.) H am el.. 1931 - - R - -
P ad in ap a vo n ia  (1.) (hull.. 1828 - - L - -
S ph acelaria  c irrh osa  (Roth. ) A g .. 1824 - - I. R -

S. saxa tilis  (Kuea.) Sauw. 1900 - - At - -
S typocau lon  scoparium  (I..) Kutz.. 1843 - - At - -
( dad o step h tts  vertic illa tu s (L ig h t.) A g.. 181" R - I. - -

C .spon g iosis (L ig h t.) A g.. 1828 - - K - -
C horistocarpus tenellus (K utz )  1. altard .. I8 6 0 - - K - -
Sc\ tosiphon lom en taria  (Lyngb.) J.Ag.. 1848 At At L - -

P e ta lo n ia  zo s terifo lia  (Reinke) K utz. 1898 - R R - -
D esm otrichum  undulatum (J.Ag.) Reinke.. 1889 At R R R -

P une ta ria  la tifo lia  G rew .. 1830 - At R - -

P .p lan tagu in ea  (Roth.) G rew . 1830 - - R - -

S tria r ia  attenuate! (Ag.) G rew . 1828 R R At - -

Slielyosiph on  so r ife ru s  tR ein ke IR osen w . 1935 - - R - -

S .adria ticu s Kutz.. 1843 - - At - -
G irau dya  sph ace la rio id es D erb, e t Sol.. 1851 - - At - -
M yrio trich ia  repen s (Houck.)  K arsak.. .'892 - - R - -

A sp ero co ccu s bu llosas 1. a m o u r . 1813 - - R - -
C ysto se ira  b arba ta  (Good, e l W ood.) A g.. 1821 1. - 1. At -

( ’.crin ita  iD esf.) Hon.. 1832 - - I. - -
D esm a restia  v ir id is  (Mull.). L a in ..1813 - t. - - -



R H O D O P H Y T A

A sterocytis ram osa (Tim.) Gobi.. 18—9 R R R R -
A.wol/eana (Tlansg.) l.agerh, 1886 R R R - -

Goniotrichum elegcois (Chauw.) Zanarcl.. 184- R R R R -

Eryllvocludiu suhoilegra Rosenw. 1909 - - R - -

E.carnea (Dillw.) J A g .  1882-1883 - - At - -
E.invesliens (Zanarcl.) Horn.. 1892 - - R - -
E .reflexa (Crouan) Thur. - - R - -
Bangia fuscopurpurea (Dillw.) lyngb . 1819 L L I. - -

B .atropurpurea (Roth.) Ag.. 1824 R R - - A l

Porphyra leucosticta Thur., 1863 L I. 1. - -

Kylinia inicroseopiea (Nag) Kylin.. 1944 R R R - -

K.parvula (Kylin) Kylin.. 1944 - - R - -
K hattersiana (Hamel.) Kylin.. 1944 - - R - -

K h u m ilis  (Rosenw.) P a p e n f, 194' - - R - -
K .seeunclala (Lyngh.) P a p en f. 194' At At A l At -
K vigralu la  (llarv.) Papenf, 194" L At L - -

Aeroehaetium thuretii (Bom.) Coll. et lien'.. 191- - - At - -
A.davwsii fD illw .) Nag.. 1861 - - R - -
A .savianum  (Menegh.) Nag., 1861 - - R - -
Rhodoehoiion penieilli/ormc (Kjellm )  Rosenw. 1898 - - R - -
R h.purpure um (Light/.) R osenv.. 1900 - - R - -
R h.velutinum  (Hauek.) Hamel, 1928 - - R - -
A udouinella  m em branacea (Magn.) Papenf, 1945 - - R - -



Xem alion helminthoides (Yell) Batt., 1902 - - At - -

Gelidium crinale (Turn.) Lcimour., 1825 - - 1. - -

G.latifolium (Grev.) B o m  et Thur., 18—6 - - 1. - -

Pteroclodiapinnata (Huds.) Papenf., 1950 R - R - -

Gelidiella antipai Germ., 1938 - - R - -
Peyssonnelia rubra (Grev.) J.Ag., 1851 - - L - -
P.dubyi Crouan.. 1844 R - At - -
H ddenbrandtia prototypus Sardo., 1834 - - R - -
Phymatolithon polym orphum (L.) Foslie., 1899 - - R - -
hilhothamnion lenormandi (Aresch.) h'eslie. 1895 - - I. - -
P.pdithon memranaceum (lisp.) Ileydr. 189” - - L - -

Dermatolithon cvstoseirae (T Io u c k .)  Huve, 1962 R - 1 - -

D.puslulatuin (humour.) Foslie., 1899 - - R - -

M elobesiafarinosa Lamour., 1816 L R L R R

M. lejolisii Rosan., 1866 - - At - -

M .minutula. 1905 - - R - -

Choreonema thurelii (Bom.) Schmil:.. 1889 - - R - -
Corallina officinalis L., 1 ”56 - - 1. - -

Cmediterranea Aresch., 1852 - - 1 - -
C.granifera Ell. et Soland. 1"86 - - At - -
Jania rubens (L.) Lamour., 1816 - - At - -
grateloupia dicholoma J.Ag.. 1842 - - I. - -
Cruoriopsis rosenvingii Borg.. 1929 - - At - -
Gracilaria verrucosa (lluds.) P apenf, 1950 - - L - -
C, dura (Ag.) J A g ..  1842 - - At - -



Sphaerococcus corono. (Good, e t Wood.) Stackh., 1 "95-18111 - - R _

Furcellariafastigiata (lluds.) Lamour.. 1813 - f R - -
Cystoclonium purpureum  tlluds.) Bat!., 1902 - - R - -
llvpnea musciformis (Will/.) Lamour.. 1813 - - R - -
Pltvdophora brodiaei (Tum .) .1. Ig  . 1842 A Í * * - - -
P.pseudoceranoides (Gniel.) Near, et Tayl., 19—1 A Í . . . . At** - - -

P.nervosa tl)('.) Grev.. 1830 1 ** I ** I. - -

P. traillii Holm, et Bait. 1890 - - R - -

Gigartina acicularis (ll'u//.) Lamour., 1813 - - R - -

G.teedii i R oth )  Lamour.. 18/3 - - R - -

Lom entaria articulate! (lluds.) Lyngb., 1819 - - R - -

L.clavellosa (Turn.) Gad. 1863 At K J I I - -

L.uiictnata M enegli.. 1840 - - R - -
L.compressa (Kut:.) Kylin.. 1931 - - R - -

L.jirm a (J.A g.) Kylin.. 1931 - - R - -

Chylocladia squarrosa (Kut: )  1.e Job's.. 1863 - - R - -

Cli.re/le.xa (Cliaiiv.) I .enorm.. 1841 - - R - -
A ntitham nion plum ula (Ell.) Thur., 1863 - - At - -
A.crueialum  (Ag.) Nag.. 1861 R R At - -
A. tenuissim um ( H o u c k .)  S ch iff R R R - -

(  eramium tenuissimum (Lyngb.) J.Ag.. 1851 A Í At R A Í A Í

('. d eslongcham pii ('hauv.. 1826-1831 - - R - -
C.strictum Grev. el llarv.. 1851 R R At - -
G.diaphanum (l.iglil//) Roth.. 1806 1. I I . - A Í

C.elegans Duel. 1809 1. 1 At R -



C.ciliatum (Eli) Duel., 1809 - - 1. - -

C.arborescens J.Ag.. 1893-1894 - - At - -

C. circiimalum (Kutz.) J .A g.. 1851 R R At - -

C.rubrum (lluds.) Ag, 1810-1812 L L L AÍ -

C.pedicellatum (Duby) J.Ag.. 1893-/894 R R At - -

C.secundatum Lyngb., /819 - - R - -
Callithamnion corymbosum (.1.1: Sm ith .ILyngb.. 1819 At At At At -

C.granulatum (Duel) Ag.. 1828 R - R - -
Seirospora interrupta (JE .Sm ith.) Sehmitz.. 1893 - - R - -

Compsolhttmniongracillim um (linn:) Sag., 1861 - - R - -

G riffithsia Jlosculosa (Ell.) halt 1902 - - R - -

Spermothamnion striatum (Ag.) Ardiss.. 1883 - - At - -

Lejolisia  m editerranea B om ., 1859 - - R - -

Hypoglossum vroodwardii Kutz., 1843 - - R - -

A poglossum  ruseifoliiim  (Turn.) J.Ag.. 1898 - - L - -

Sitophyllum  punctatum  (Staekh.) Grev.. 1830 - - At - -

Dasyapedicellate (Ag.) Ag.. 1824 R R At - -

D arhuseula ID illw:) Ag. 1828 - - R - -

D asyopsis apiculata (Ag.) A/in.. 1828-1835 - - At - -

Heterosiphonia p lum osa  (E.I '.) Haii.. 1902 - - R - -

Polysiphoniapttlvinata Kutz., 1863 - - R - -

P. breviarticulata (Ag.) Zanarcl. 1841 - - R - -
P .violacea iRolh.) Grev.. 1849 - - R - -
P .sangiunea (Ag.) Zanard., 1841 - A Í R - -
P .spinulosa Grev., 1824 R R R R R



P.elongate/ /lluds.i Han:. /833 L At L R

P.denudata (Dillw.) Kutz.. 1849 L At L At -
P.suhlifera (Ag.) Han:. 1834 At At I - -

P.nigrescens (Dillw.) Grev., 1833 - - R - -
P. opaca (Ag.) V.anard. 1841 At AÍ 1. R -

Alsidium eorallinu/n Ag.. 182— - - R - -
P terosiphoniapennata (Roth.) h 'alkenh.. 1901 - - K - -
D ipterosiphonia  rigens (Sehoush.) h 'alkenh.. 1901 - - R - -
l/ei-posiphonia lenella (Ag.) Sag . 1846 - - R - -

lophosiphonia  ohseuici (A g i  h'alkenh.. 1901 At At At At -
1 reptabunda iSuhr i Kylin 1956 - - AÍ - -
Chondria tenuissi/na (Good, el Wood.)  Ag. 1523 At - 1. - -

G .dasyphylla (Wood.)  Ag.. 1822 R - At - -

Laurencia papillosa (k'orsk.t Grev.. 1830 - - L - -

L.paniculata J.Ag.. 1863 - - At - -

I.coronopus J.Ag., 1863 - - 1. - -

L.hvhrida (DC.) I.enonn . 1830 - - At - -

L.obtusa (Hitds.) Lamour.. 1813 - - L - -
L.pinnatijida iConel) Lamour., 1813 - - R - -

Note: * - Northwestern Black Sea - not including Egorlitsky and Tendrovsky Bays, hut included in Crim ea because of lloristic similarity.

Freswater limans - Dneprovsky. Dnestrovsky.
Saltwater - Sukhoi. G rig irievsky. K uyalnik. T iligulsky

** - Encountered only in Zernov's Phyllophora field , absent in coastal /one



T a b l e  8.  L i s t  o f  M e i o b e n t h o s  S p ec i es

Species Till 1975 C o n tem p o ra ry  State A reas

(NWBS) NW'BS Crimea Sea oT Azov

F O R A M I N I F E R A

Ammobacidites ponticus Mikludevich. 1968 - + - -

Discummino imperspica Janko, 19'4 - -t - +

Eggerella scabra Williamson, 1858 - + - -

(  yclogyra planorbis Schultze, 1854 - + - -

Quinqueloculina ex gr. bicornis Walker el Jacob. 1826 - + - -

O. laevigata cl'Orbigny. 1826 - + - -

O sem iuulum  l.inne, 1—6— - + - +

M assilina seeans cl'Orbigny. 1826 + - -

Orthomorphina ca/amorpba Reus. 1X66 - + - -

Lagena vulgaris Williamson. 1858 - 4 - -

Esosvrinx ja lzko i Janko, 19—4 - + - -

Laringosigma williamsoni Michaleviclt, 1968 - + - -

Entolingulina Jeplanala Janko, 19—9 - + - -

Fissurina ex gr. solida Segtienza. - + - -

I 'ara/issurina aventricosa Bollovskoj, 1981) - + - -

I'.clzem eulinieaJanko. 9—9 - + - -

P. ex g r  lateralis Cuslnnan, 1839 - + - -

Aubignyna perlucida  Heron-Alien et Earlancl. 1913 - + - +



R osalind  catesbyana d'Orbigny, 1839 - i
Rosalina sp. - + - -
\onion matagordamts (  iishman. 1939 - + - +

Sonion sp - + - -

Am m onia ammoniformis d'Orbigny. 1826 - + - -

A. compacla llojker - + - -

. l.novoeuxinica Janko. 19—9 - + - +

A.parasovica Stschedrina el M ayer, 19—5 - + - +

A.lepida (iishman. 1928 - + - +

Canalifera parkerae Janko. 19"4 - + - +

Porosononion marie obi Rogdanowich, - + - -
P.maiicohi poiiliciim  Janko. 19—9 - - - +

P.snhgranosiis ligger, 185' - + - -

1 laynesina anglica M urray. 1965 - + - +

h.lphidium caspieum M ayer. I9"9 - + - +

E. caspicum arovicuiu Janko. - - - +

E.ponticum Dolgopolskuju el Edith. 1931 - + - +

(iihroelphidium percursum  Janko, 19—4 - + - -
( 'poeyonum  d'Orbigny. 1839 - + - +

M ayerella brolzkajae M ayer el Janko. 1968 - + - +

i'rochammina uijiala (Montagu, 1808) + - - +

M ilid inm iiid fused  Brad) - - - +



I o 

O '

TURBELLARIA

NEMATODA

Areolaim us ponticus F ilipjev 1922 - + + -

A.-osterae (Filipjev 1918) - - + -

Acm aeolaim us diplopeltoides Fil. 1918 - - + -

D iplopeltis cirrhotics (Eberth 1865) - + + -

Diplopcllula onusto (IVieser 1956) - - + +

Campylaimus siwaschensis Sergeeva 1981 - - - +

C ponticus Sergeeva 1981 + 1 +

F  ar odontophora epiadristicha (Stekhoven 1950) - - + -

A.xonolalnius setosus F ilipjev 1918 - I II l i i +

A  ponticus F ilipjev 1918 - l i i + +

A.arcuattis (Stekhoven 1950) - + -

Leptolaimus steineri (Filipjev 1922) - + + -

Camacolaimus bathycola F ilipjev 1922 - - + -

C.dolichocercus F ilipjev 1922 - - + -

Odonthophora angustilaimus (Filipjev 1918) - + + -

Southerniella conicauda (Stekhoven 1950) - - + -

Syringolaimus caspersi Gerlach 1951 - - + -

Terschellingia pontica F ilipjev 1918 - I II -i* -

Tdongicaudata D e M an 1907 + i n l i i I II

M etalinhom oeus zosterae F ilipjev 1918 + + .

M. typicus D e M an 19(F
- - + -

r



Linhomoeus hirsutus Bastion 1865 - - + -
Antycyclus iniquus (W ieser 1959) - - + -

Paralinhomoeus filijorm is (Filipjev 1918) - + + -

P.tenuicaudatus (Biitschli 18'4) - - + -

P.deeonineki Groza-Rojancovski 19"2 - - + -

Sphaeroccphahtm crassicauda Filipjev 1918 - + + +

Fleutherolaimus longus F ilipjev 1922 - + + +

Sphaerolaimus dispar hilipjev 1918 - - + -

Sph.macrocirculus F ilipjev 1918 - + + +

Sph. gracilis D e M an 1906 - m + +

Sph. ostreae F ilipjev 1918 - m + +

Sphdiorrendus Sergeeva 1981 - - + -

Sph. minutus Vitiello 19" 1 - - + -

Sph .m egainphis W ieser 1956 - - + -

Prosphaerolaimus eurypharynx F ilipjev 1918 - - + +

Disconema alaima Filipjev 1918 - - + -

M onhystera longicapitata F ilipjev 1922 - + + -

M .parva iBaslian 1865) - + + +

M collaris F ilipjev 1922 - + + -

M .ampulucauda Paramonov 1926 - + + -

M .attenuala F ilipjev 1922 - + + -

M .jlliform is Bastion 1865 - + - -

M .rotnndicapitala hilipjev 1922 - m m +

M .coniea F ilipjev 1922 - m + in

Paramonohystera elliptica F ilipjev 1918 - + + -



Theristus latissimus F ilipjev 1922 + + + -

Th. littoral is F ilipjev 1922 - + + +

Th. acer Bastion 1865 - - + -

Th.sobulicola (Filipjev 1918) - + i n +

Fh.euxinus (Filipjev 1918) - + + -

Cvlindrotheristus longicaudatus (hilipjev 1922) + l i i + I l l

C.maeoticus (hilipjev 1922) - m + +

C.oxycereus (De M an 1888) - + + -

M eso theris tus setosus (Butschli 18"4) + + + -

Cobbia triodonta  hilipjev 1918 - - + -

Sleineria pontica Croza-Rojancovski 19'2 - - + -

M elachromadora cystoseira hilipjev 1918 - - + -

M macroutero hilipjev 1918 - i n i n -

Spirinio sabulicola (hilipjev 1918) - + + -

S.parasilifera (Bastion 1865) - - + -

Onyx pcrjcctus Cobb 1891 - - + -

M icrolaim us kaurii W ieser 1954 - + + -

B olbo la itnus m urinoe (Sergeeva 19— -6) - + + -

D esm odora pontica F ilipjev 1922 - + + -

Dconica Fitiello 19-4 - - + -

Ceramonema annulala (Filipjev 1922) - - + -

Chromaspirina p o o l tea F ilipjev 1918 - - + -

M onoposthia eostata (Bastion 1865) - - + -

D raconema ponlicum  Filipjev 1918 - - + -

D .cephalatum  Cobb 1913
- - + -



Comesoma stenocephalum Filipjev 1918 - - + -
Paracomesoma dubium /Filipjev 1918) - - + -
Sabatieria abyssalis /Filipjev 1918) - + m +

S.longicaudata F ilipjev 1922 - - + -

S. quadripapillata hilipjev 1922 - + + +

Spulchra  (G.Schneider 1906) + in +

S.asperu/n  Sergeeva 19—3 - - + -

Chromadorita gracilis 1 hilipjev 1922) - + + +

Chdeuckaiii (De M an 18”6) - + + +

Ch.de/naniana F ilipjev 1922 - - + -

Diehromadara cephalata iSleiner 1916) + + + +

Chromadora midicapilala Haslian 1865 - + + +

Neochromadora poecilosomoides /Filipjev 1918) - - m +

S  sabulicola /Filipjev 1918) - + + -

Pomponema mullipapillaluin 1 hilipjev 1922) - - + -

Ptycholaimellusponticus (hilipjev 1922) - - + +

Frochroiiittdoro megodonla hilipjev 1922 - - + -

Prochromadorella brachyura Stekhoven 1950 - - + -

P.mediterranea (Mieoletzky 1922) - in + +

Chromadoiina oblusa F ilipjev 1918 - + + -
Spilophorella euxina hilipjev 1918 - + + -

S.paradoxa (De M an 1888) + + + -
Chromadorella ntytilicola hilipjev 1918 - + + +

Euchromadora striata (Eherth 1863) - - + -

Seolonchus corcundus iGerlach 1956) - - + -



Cyatholaim us gracilis (Eberth 1863) - + + +
Paracanthonchus caecas (Bastian 1865) - m in +

Cobbionema acrocerca F ilipjev 1922 - + + -
C. cylindrolaimoides Stekhoven 1950 - + -

Ethm olaim us multipapillatus Param onov 1926 - + - -

Halichoanolaimus dolichurus Saweljev 1912 - + + -
H. robustus (Bastian 1865) - - + -
1 llukjanovae Sergeeva 19—3 - - + -
Latronema ej. piratieum  ll'ieser 1959 - - + -
Cheironeluis vorax Cobb 191— - - + -
Ih'sinoscolex tenuisela F ilipjev 1922 - + + -
D .minutus Claparede 1863 + - + -
(Jiiadrieoina earvcrieits (hilipjev 1922/ - - + -
Odorieala hilipjev 1922 - - + -
O. media (Reinhard 1881) - t -
O.steineri F ilipjev 1922 - - + -

O.reinhardi hilipjev 1922 - + -

Opontica hilipjev 1922 - - + -

Tricoma nematoides (G ree ff1869) - + -

Tplatycephala hilipjev 1922 - - + -

T. bacescui (Pahet Andriescu 1963) - - + -

Anticom a acuminata (Eberth 1863) + + + -

A  platonovae Sergeeva 19—2 - - -
Leptosomatum punctatum  (Eberth 1863) - + + -
l.bacillatiiin (Eberth 1863) - + + -



L .elongatum Bastian 1865 - - + _

Leptosomatides euxinus hilipjev 1918 - + + -
Oxystomina elongata (Biitschli 1874) - + + +

O.clavicauda (Filipjev 1918) - + + -
O.cf. nidrosiensis A llgen 1933 - - + -
() propria  Sergeeva 19”3 - - + -
O. unguieulata Stekhoven 1935 - - + -
O. breviceps Sergeeva 1973 - - + -
Nem anem a filiform is (Filipjev 1918) - - + -
Thalassoalaimus mediterraneus Fitiello 19"0 - - + -
Halalaimus pontie  um F ilipjev 1922 - + + -
H.anne Sergeeva 19"'2 - + -
H. wodjanizkii Sergeeva 19—2 - + + +

ll.hrevispieulum  Sergeeva 19—3 - - + -
lljtd tensis Sergeeva 19 ”3 - - + -
Ponlonema zernovi (hilipjev 1916) - + + -
Oncholaimellus mediterraneus Stekhoven 1942 - - + +

Rhahdoiiemania pontica Flalonova 1965 - + + +

Phanoderma albidum Bastian 1865 - + + -
Ph. tuberculatum (Fberih 1863/ - - + -
Pelagonem a obtusicauda F ilipjev 1918 - + + -
Pandolaim us ponticus (Sergeeva 19—2) - - -
Anoplostom a viviparum (Bastion 1865) + + + +

A.brevispiculum  Sergeeva 19 ”4 - - + -
Eurystomina assimilis (De M an 18—6) + + + +



E.Jilispiculum Cieiiach /95-/ - - -

Sym plocostom aponticum hilipjev 1918 - + + -

S.lenuicolle (Eberth 1863) + + + -

Polygastrophora hexabulba (Filipjev 1918) - - + -

P .pentabulba Sergeeva 1 9 ”4 - - + -

(  atalaimus sabulicola (hilipjev 1918) + + + -

('.longicaudalus Sergeeva 19—4 - - + -

Euthoracostoinopsis filip jev i Sergeeva 19'4 - - + -

Enoploides disparilis Sergeeva 19—4 - - + -

E Jiirsiitus hilipjev 1918 - 4 + -

E .brevis F ilipjev 1918 - + + +

E eirrhalus F ilipjev 1918 - + + -

E. am phioxi hilipjev 1918 - + + -

E .ponticus Sergeeva 19—4 - - + -

E noplus quadridentatus Berlin 1853 + I II + -

E .m aeoticus hilipjev 1916 - l i i + -

Elittoralis Filipjev 1918 - + + -

M esacantldon conicum i hilipjev 1918) - - + -

M dielerospieulum  Sergeeva 1 9 ”4 - - + -

Oxyonchus dubius (hilipjev 1918) - - + -

Epacanlhion nadjae Sergeeva 19—4 - - + -

Param esaeanthion Iruncum  Vitiello 19—1 - - + -

Tripyioides marinus (Butschli 18"4) - + + +

Bathylaim us australis ( i>hh IS 9 4 - + + -

B.coLLI Filipjev 1922
- + + -



Halanonchus bulletins Geiiach 1964 - - + -

M etoncholaim us demani l/uz Slrassen 1X94j - + m +

Pruoncholaim us eberth! (hilipjev 1918) - - + -

P. banyalensis Inglis 1962 - - + -

Oncholaim us dujardinii D e M an 18—6 - + + +

O. brevicaudatus hilipjev 1918 + + + -

O .com pyloeercoides Con. et Stekhoven 1933 - + + +

Viscosia glabra (Bastian 1865) - + + +

1 .m inor hilipjev 1918 + + + +

Y.eobbi hilipjev 1918 - + +

V.elongata hilipjev 1922 - + + +

W minudonta lltiello I9"l) - - + -
D orylaim us filip jev i Geiiach 1951 - - + -
D orylaim us sp. - - + -

GASTROTRICHA

Xenotrichula beauchampi Levi, 1950 - + -
Turbanella cornuta Remane, 1925 - + - -

P.pontica Valkanov, 195" - + - -

K INORHYNCHA

P ycnophyes den ta tu s (Reinhardt, 188) + - -
P .ponticus (Reinhardt, 188) + - - -
Centroderes sp inosus (R ein h .. 18811 + - -
E chinoderes dubius (Reinh.. 188) + - - -



Echinoderes sp. + - - -

OLIGOCHAETA

POLYCHAETA

CYCLOPOIDA

Cyclopinoides littoralis (Brady. 18—2) - + + +

('yclopinatus eximius (Monchenko, 1981) - + + -
Cvclopina gracilis ('laus. 1863 - + - +

('.pontica M onchenko. 19 - - + -
C. esilis Brian. 1938 - + + +

('.parapsammophila M onchenko. 1980 - + + -
('. hadzii I'etkovski. 1955 - + + +

('. oblivia M onchenko. 1981 - - + -
Euryte longicauda Phi/ippi. 1843 + + + -
Euryte sp. - - + -
Neocyclops remanei vicinus Herhst. 1955 - + + -
H alicyclops m agniceps ('/.ill, 1853) - + + +

11.neglectus Kiejer, 1935 - + + +

H .seplentnonalis Kiejer, 1935 - - + +

11.brevispinosus m eridionalis Herhst. 1953 + + +

H. rotundipes Kiejer, 1935 - + + +

H.validus M onchenko, 19"4 - + - +

H.cryptus M onchenko, 1979 - - +



H. cryptus secundus M onchenko, 1982 - - - +

Smirnoviella redncta M onchenko, 19" - + - -

Colpoeyclops longispinosus (Monchenko. 19—4) - + - -

C. duleis M onchenko, 1977 - + - -

Paracyclops ddatatus ivanegai M onchenko, 1977 - + - -

HARPACTICOIDA

Longipedia pontica Kriczagin, 1877 - - + -

C anueda perplexa T.el A.Scott. 1893 + + m +

(Ju rc ig era S en s, 1903 - - + +

Eetinosoma sarsi lioeck. 18—2 - - + -
E.abrau (Kriczagin). 18" + + - +

E.m elanicepsB oeck, 1864 + m m -

Pseudohradio m inor (T.el A.Scott. 1894) - - + -

Horsiella hrevicom ix (Douwe, 1904) + - - -

M icroarthridion liltorale (Poppe. 1881) + - m -

llarpacticusjlexits Brady et Robertson, 1873 - - + +

II.gracilis (Tans, 1863 + + + -
II. littoral is Sar s, 1910 - in in -
H. compsonyx M onard, 1926 - - + -
H .unirem is Kroyer.1842 + - - +

Tisbe fu rca ta  (Baird. 183) + m in +

T. dilatata Kite, 1949 - - + -

Tisbe sp. - - m -
Scutellidium longicaudata (Philippi, 1840) + - in -



îiîicî/a pa/lidula Sars. 1905 - - + -

Porcellidium viride (Philippi, 1840) - - + -

Alteutha typica Czerniavsky, 1868 - - + -

Tegastes longim anus (Claus. 1863/ - - m -

Thalestris longimana Claus. 1863 - - + -

Tli.rufoviolaseeiis ( 'laus, I860 - - + -

Parathaleslris harpaclicoides (Claus. 1863) - - + -

P.clausi (Norman, 1868) - - + -

Phvllothaleslris mvsis Claus. 1863 - - + -
Rlivnchothalestris rufocincta (Brady, 1880) - - + -
D iarthrodes pygm aeus (Tel A .Scott, 1895) - - + -

1).ponticus (Kriczagin. I8"3) - - + -

D.ininutus (1 laus. 1863) - - + -

D.nobilis (Baird\ 1845) - - + -

Dactylopodia tisboides / (  laus. 1863) + - m -

Paradactylopodia latipes (Bocck. 1864) - - + -

P.brevicornis (Claus, /866) - - + -
Eudactylopus spectabilis (Brian. 1923) - - + -

Dactylopodella fla va  (Claus. 1866) - - + -

Stenhelia  norm ani T.Scott. 1905 - - + -
S. elisabethae Por, 1960 - - + -
S.tethysensisATonard, 1928 - - + -
S.reflexa Brady et Robertson, 1880 - - m -
Diosaccus lenuieornis (Clans. 1863) - - + -
A m phiasens sinitatus Sars. ) 906 - - + -



Amphiascopsis thalestroides (Sars, 1911) - - + -

A m o n a rd ia  similis (('laus, 1866/ + - - -
A.normani (Brady, 18—21 - - + -
Paramphiascopsis longirostris (Claus, 1863/ - - + -
B ulham pluascus im us (Brady. 18"2) - - + -
I'yph lam phiascus confusus (T.Scott, 1902) - - + -

Ampluascoides subdebilis (Wilier. 1935) - - + -
A.neglecta (Sorm an et T.Scott,1905) - - + -

A. d eb ilis  (G iesbr e chi, 1881) - - + -

Haloschizopera pontarchis Par. 1959 - - m -

H .junodi (Monard, 1935) - - + -
I Im a th o i (Monard. 1935) - - + -
Paramphiascoides rarareusis (T.Scott, 1903) - - + -

Robertgurneya similis (A.Scott, 1896) - - + -
Prostrate (Cumer. 192") - - + _

R.ecaudata (Monard. 1936) - - + -
M etis ignea Philippi, 1843 + + + +

Aineira parvula  (( laus. I860) + + + +

A .sco ld  brevicornis Monard, 1928 - - + -
P roam eira  sim plex (Norman e t T.Scott, 1905) - - + -
Nitocra lacuslris (Sclunankevitsch, 18—5) + + - +

N.hibernica (Brady. 1880) + - + +

N .pusilla Sars, 1911 - + - -

N. spinipes Bocck, 1864 - + - -

N .affinis Cumey. 192" - + - -



Psyllocam ptus propinquus (T.Scott, 1895) - - + -

A m eiropsis longicornis Sars, 1907 - - + -
Stenocopia longicaudata pon tica  Griga, 1964 - - + -

Canthocamptus staphylinus (Jurine. 1820) + - - -
M esochra pygm aea (('laus. 1863) + - m -

M .rapiens (Schmeil, 1894) - - + -

M. lilljeborgi Boeck.1853 + - - -
M aestuarii Gurney; 1921 + - - -
Phyllopodopsyllus bradii (T.Scott, 1892) - - + -
Stenocaris pontica  C happuis et Serhan, 1953 - + - -
A renopontia  subterranea Kunz. 193" - + - -
P araleptastacus spinicauda Iriseta, Sodl, 1954 + + - -
('leiodes longicaudatus ßioeck, 18—2) - - + -

C .lim icola Brady, 18"2 - - + -
C. tenu ipes T .Scott. 1896 - - + +

E nhydrosom a caeni R a ibeut, 1965 - - -

E  sar si (T. Scott, 1904) - - + -

Cletocamptus retrogressus Schmaukevilsch, 18"5 + - - -
C. conjluens (Schmeil. 1894) + - - +

Rhizothrix curvata Brady; 1880 - - + -

E urycle todes lotus (T .Scott, 1892) - - + -

E.parasimilis Poe, 1959 - - + -

Esim ilis (T.Scott, 1895) - - + -
Lim nocletodes behningi Borutzky, 1926 - - - +

Stylicletodes longicaudatus (Brady, 1880) - - + -



Heteropsyllus dimorphus Poe, 1959 - - + -

Laophon te  se tosa B  oeek, 1864 + - m -

L.elongate var. Iriardculata Monard, 1928 - - + -

L. brevifurca Sars, 1920 - - + -

L.longicaudata (Boeck, 1864) - - - +

Heterolaophonte strom i iBaird. 1834) - - in -

ll.uneinala (Czcmiavskv, 1868) - - + -

P aranychocam ptus leuke P ot; 1959 - - + -

Paralaophonte brevirostris (Claus, 1863) - - + -

Asellopsis sarmalica Jakubisiak, 1938 + - - -

Onychocuinptus m ohctmmed B lanchard et Richard, 1891 + - - -

h '. sola typhlops var. pon tica  Par. 1959 - - + -

Norm anella mucronata reducia Xoodl, 1955 - - + -

J lin in u ta  (Boeck, I8 72) - - + -

.X. serrata fo r, 1959 - - + -

haophonlhodes bicornis A.Scott. 1896 - - + -

M icroarthridion fallax, Perkins, 1956 - + - -

Enhvdrosoma caeni. Radiant, 1965 + + - -

P. garienis, Gumey, 1930 + + - -

Rohertsonia monarch (Klie. 193~) + + - -

Schizopera borutzkyi, M ontshenko, 196" + + - -

S.jugurta, (Blanchard et Richard) 1891 + + - -

S.negleeta, Acatova, 1935 + + - -



O STR A C O D A

Polycope frequens G. i r  Midler. 1894 - - + -

Bairdia raripilu G. W. Midler. 1894 - - + -

Darwimda stevensoni (Brady el Robertson, 18—0) - - y -

Aglaioeypris compliniato (Brady el Robertson, 1869) - - + -

Candona schweyeri Sehomikov. 1964 - + + -
C. angulata /. ' meridionalis Petkovski, 1958 - + - -
Candonopsis kingsleii /Brady el Robertson. 181) - + - 4-

Cyprinolus salina (Brady. 1868) - + - 4-

Eueypns injlala (G. O.Sars. 1903) - + y -
C ypridopsisaeuleala  (Costa. 1 ,84 ') - i +

Potam oeypris sleuari Kite. 1935 - + + +

Ponloc\ there tchem jaw skii Duhowsky, 1939 - - + -
P. baceseoi (('aroion, I960) - - + +

Cvprideis torosa var. litloralis Brady. 1864 - + + +

C. torosa var. torosa (Jones, 1850) - + + +

Cytheridea acuminata (Bosquet. 1852) - + - 4-

CytheromorphaJuscata (Brady. 1869) - + - -

M icrocylheriira nigrescens G. W. Midler, 1894 - - + +

M Julvoides Duhowsky. 1939 - y + +

h ep to cy  there longu (Segadaev. 1955) - + + -

1. cvmhula (hivenlal. 1929) - + - -
L.pedi/orm is Sehomikov. 1966 - + - -
k.gracilloides Sehomikov. 1964 - + - -



L. relicta Sehomikov. 1964 - + - -
L.fabaeform is (G. W. Midler, 1894) - - + -
L.roiuoso (Rome. 1942) - - + -

L.multipunctata multipunctala (Seguenza, 1884) - + + +

L.devexa Sehornikov, 1966 - + - +

h.maeal/eiui (Hradv el Roheiison. I8"(ll - - + -
L  nitida Sehomikov. 1966 - - + -
Ldiislriana Caraion. 1964 - + + +

Lrara (GiV.Midler. 1894) - + - -
L.lopaliei Sehomikov. 1964 - + +

L. quinqueluberculata (Schweyer. 1949) - + + -
I  haeuana (l.ivenlal. 1929, - i + -
(  'allisloeylhere abjecta Sehomikov. 1966 - - -
C.crispata (Brady. 1866) - - + -
(' /lavido/usca Ruggieri, 1953 - + + -
C. diffusa (G. II.Midler, 1894) + + + -
G. mediterranea (G. IV.Midler. 1894) - + + -
Carinoeythereis carinala (Roemer, 1838) - - + -
G. rubra (G. W. Midler, 1894) - + + -
Aurila duhowsky in . sp. - - + -
Heteroeythereis reticulata n.sp. - - + -
Ivrrhenocythere amnicola donetziensis Duhowsky, 1926 - - + -
I  rocythereis margaritifera (G. IV. Midler. 1894/ - - + -
Cytheroma variabilis (G. IV.Midler. 1894) - - + -
('.karadaginis Duhowsky. 1939 - - + -



('. marinovi n. sp. - - + -
Ponlocytheroina arenaria Marinov. 1963 - - + -
Loxoconcha rhomboidea (Fischer, 1855) + + + -
k.hulgarica Caraion, 1961 + + + +

/..pontica Klie. 193— + + + +

1. elliptica Hrady. 1868 - + + +

L. lepida Slepanaitys, 1962 + + - +

/.granulata G.O.Sars, 1866 + + + -

1. aesluarii Marinov. 1963 - + + +

1. globosa Sehom ikov. 1965 - - + -
I . .nana Marinov, 1962 - - + +

h.rennata Sehom ikov, 1965 - + + -
L.immodtilata Slepanaitys, 1962 - + + -
Loxocauda mulleri sp.nov. - - + -
Paracytheridae paulii Dubowsky, 1939 - + + -
1 leinicylherura bulgarica (klie 193—) - + + -
lindens ((/.IV.Midler. 1894) - - + -
Pseudocylherura pontica 1 hihowsky, 1939 - - + -
hevocytheriira pontica (Marinov. 1962) - - - +

1. rem anei (Marinov. 1964) - - + -

Semicytherura virgata n.sp. - + + +

S. euxinica (('araion. 1 9 6 ”) - + + +
S. calainilica sp. n - + + -
Cylherura venlriangulata n.sp. - - +
Xesloleberis decipiens (j. I V  Muller. 1H94 - + + -



X .cornelii ('uruion. 1963 + + + -

X.acutipenis ('araion, 1963 - - + -

X.aurantia (Baird. 1838) - + + +

M icrocythere longiantennata Marinov. 1962 - + - -

Parvocythere hartmanni Marinov, 1962 - + - -

Bythocythere túrgido CO.Sars. IS66 - - + -
Sclerochilus gewemulleri Dubowsky, 1939 - - + -
S.dubowskvi Marinov. 1962 - - + -

Paracytherois agigensis ('araion. 1963 - - + -
(  '\ literals cepa Klie 1 93 ' + + + +

('pseudovitrea psetidovtlrea Dubowsky, 1939 - - f -
C.earcinilica Marinov. 1964 - - + -
('p lanus sp  u. - - + -
C.valcanovi Klie. 193” + + + -
Csuccinoides Dubowsky, 1939 - - + -
( 'n ig e r S eh o m iko v  1965 - - + -
Parado.xosloma intermedium (j.It.Midler, 1X94 - + + +

P.naviculitm Sehomikov. 1965 - - + -
P.ponticum Klie. 1942 - - + -
P. simile C. II'.Midler. 1S94 - - + -
P.variabile (Baird. IS35i - - + -
P. tauricum Sehomikov. 1965 - - + -
P. convexum Sehom ikov. 1965 - - + +

P. guttatum  Sehom ikov. 1965 - - + -



A C A R IN A

. tgaue ehevrcuxi (Trouessart. 1889) - + + -
A gauopsis brevipalpus (Trouessart, 1889) - + + -
Lohm annella  fa lca ta  (Hodge, 1863) - + - -
Copidognathus brevirostris I  lets, 192~ - - + -
C.ponteuxinus I'iets, 1928 - in + -
C.ponteuxinus var. pectin iger M otas et Soares, 1940 - + - -
C.magnipalpus var. ponticus I'iets, 1936 - + - -
C.magnipalpus var. serratisetus I'iets, 1928 - + - -
('.rhodosdgma (Gosse, 1855) - - + -
Roinhognathus no t ops (Gosse. 1855) - m - -
Rii. m angiroslris Trouessart, 1889 - - + -
R h.dentieula lus Soeolov, 1952 - + - -
R h.pascens (l.ohmann, 1889) - m - -
Halacarellus hexacanthus I'iets. 192” - + - -
H. basteri var. affinis Trouessart, 1896 - + + -
H. procerus I'iets, 192” - + - -
H .capuzinus l.ohmann. 1893 - + - -
II.floridearum  (Lohmann, 1889) - + - -
H. longipes Trouessart, 1888 - + - -
H alacarus sp. - + - -
Pontarachna pontica  1 lets, 1928 - - + -
P.punctulum  Philippi. 1840 - - + -
Litarachna divergens Walter, 1925 - - + -



Rhodacarus olgae Scher bak, 19—4 - + - -

R hodocaropsis inexpectatus Willman, 1935 - m - -

M ediorhodacarus tetranodulus g.sp. Scherbak, 19—6 - + - -

Tyrophagusputrescentiae Sclirank, 1888 - + - -

Halolaelaps nodosus WHIman. 1952 - in - -

ll.saproincisus Hyatt, 1956 - + - -

H ydrogam asus sp. Trouessart, 1891) - + - -

Typhlodrom us soliger R ib .. 1916 - + - -

Brevipalpus obovatus D auuadiru. 1975 + - -

H ypoaspis aculifer Canestriiu.. 1883 - + - -
1 l.heselbausi Oudeinmans. 1900 + - -

Tetranectins carpini Oudeiiiinans. 191)2 - + - -

G A ST R O PO D A

BIVALVIA



Table 9. List of M acrozoobenthos

Species Till 1975 C on tem p orary  state Areas
N W B S Crimea w  ater bodies

salty fresh

PO R IFE R A

Sycon ciliatum (Fabricius. 18—0) + - + - -
S. se to su m  (Schm idt, IS62) + - + -

Suberites carnosus (Johnston, 1848) + - + -
S. pro to tipus (Swartschewsky, 1905) E - - - -
Cliona vastifica Hancock, IS4S + - - - -

M ycale syrinx (Schmidt, 1862) - - - -

l.issodcndorix variisclera (Swartschewsky. 1905) E - - - -

Hymedesmia hrondsledi billion. 1930 + - - - -

1 hdicliondriapanicea (('alias, 1 766) + - + -

Hymeniacidon sangninea (Grant) liowerhank. 1826 + - - -
Haliclona atpiaeductus (Schmidt. 1862) + - - - -
I I  gracilis (Miklueho-Maklay, 1870) + - - - -
I I  ascidia (Schmidt. 18—0) + - + - -
I I  cinerea (Grant. 182—) + - - - -
I I  implexa (Schmidt. 1868) + + + - -
I I  pallida  (liowerhank. I860) + - - - -
I I  jlavescens (Topsenl. 1894) + - - -
llalielonissa digitala (Schmidt. 1866) + + - - -



P etrosia  dura (Schmidt. 1X62) + - - - -
D ysidea frag ilis (Montagu, ISIS) + + + -
H alisarca dujardini Johnston. IS42 + - - - -

Spongia lacustris (h.) + - - - +

C O E L E N T E R A T A

Protohydra leuckartii Greet". 1870 + - - - +

C ordylophora caspia (Pallas. 1770) R - - - +

Rathkea octopunctata (M .Sars, 1835) + - - -

1 [ydractinia carnea (M .Sars. 1846) + - + - -

B ougainv illia  megas (K inne. 1956) + - - - +

(o r\ m orplia nutans M.Sars. 1 S35 + - + - -

Tubularia simplex A ider. 1862 + - - -

Cladonema radiatum Dujardin. 1X43 + - - -

C o m ic  tubulosa (M .Sars. 1X35) + - - - -

Eudendrium ramosum (1... I75X) + - - - -

Cam panularia integriformis M arkt.-Turn., 1X90 + - - - -

C .johnston i (Aider. 1X56) + - + - -

C. vo lub ilis(L ., 1758) + - - - -

Obelia gelatinosa (Pallas. 1766) + + - - -

0. loveni (A llm an. 1859) + - - - -

O. longissim a (Pallas. 1766) + + - + -

B lackfordia v irg in ica  M ayer. 1910 + - - - -

Cam panulina lacerata (Johnston. 1847) + - - - -

Sertularella po l\/o n ias  (I..1758) + - - - -



Plum ularia  halecioides A lder. 1859 + - - - -

A glaophenia  plum a (L ., 1758) + + - - -

M oeresia maeotica (Ostroum ow. 1896) + - - - -

Lucernaria cam panula Lam ouroux, 1815 + + + - -

I'achx cerianthus solitarius (Rapp. 1829) + + + - -

A c tin ia  equina ( L . . 1766) + + + + -

A ctinothoe clavata (llm on i, 1830) + + + - -
1 ,d\\ arsia claparedi Pane. 1869 + + + - -

l l\d ra  \ ulgaris Pallas. 1766 + - - - +

Pelm atohydra oligactis + - - - +

T U R B E L L A R IA

A phanastom a diversicolor (lersted + - -
Prom esoslom a bilinealum  Per. + - - -

Proxenetes plebeius B ekl. + - - - -

P. lictor Bekl. + - - - -

Po lycyslis  intubata (ir. var.erythrea B ekl. + - - - -

P. tripalmata Bekl. + - - - -
Phaenocora salinarum (dr.) var. subsalsa B ekl. + - - - -
Solenopharynx obecatus Per. + - - - -
Koinocystis spinosa Bekl. + - - - -

Phonorhynchus mamertimus (Gr.) + - - - -

Plagiastom um  giardi (O. Schm.) + - - - -

M onoophorum  graffi Beauch. + - - - _

M. e a t i n o s u m  B e k l . + - - - -



M. granulosum Bekl. + - - - -
M onocelis lineata (O .F .M uller) + - - - -
M. longipesCir. + - - - -

M. agilis ((iragg) + - - - -

M. aff. unipunctata (Fabricius) + - - - -

Procenodes lobata (). Schm. + - - - -

Dendrocoelum lacleum (O .F .M uller) + - - - +

U. ingulensis + - - - ¡

Leptoplana tremellaris (O .F .M uller) + - + - -

St\ lochus tauricus Y acubova + - - - -

Stylochoplana maculata (Ouatrefages) + - - - -

Paleodendrocoelum  rom anodanubialis Codreanu + - - - +

T urbellaria  g. sp. + + + + +

N E M E R T IN I

Cephalotrix linearis iRatlike, 1799) + - - - -

L in en s laeteus (Rathke, 1843) + - - - -

Cerebratulus ventrosuleatus Burger, 1892 + + - - -

C. m arginatus /Renter, 1804) + - + . - -

M icrura fascio la ta  Ehrenberg, 1831 + + - - -

Emplectonema graeile (Johnston, 183 ) + - - - -

Prosorchochmus claparedi Keferstein. 1862 + - - - -
8 Oerstedia dorsalis lAbildgard. 1806) - + - - - -

Amphiponts pulcher (Johnston, 1828) + - - + - - - -
Tetrastemma melanocephalum /Johnston. 183") + - - - -



Prostoma graecense (Bohmig, 1892) + - - - -

M alacobdellagrossa (O.F.Muller, 1— 6) + - - - -

N em ertini g.sp. + + + + -

PO L Y C H A E T A

Phyllodoce paretii (Hlainvil/e. 1849) + + + - -
Ph. tuberculoid Bobretzky, 1868 + + + - -

Ph. nana Saint-Joseph, 1901 + - + - -

Ph. lineata (Claparede. 1870) + + + - -

Ph. maculata (I... 1 —58) + + + - -

Ph. mucosa Oersted, 1843 + + + + -

F ulalia  viridis (Midler, 1863) + + + - -

li. sanguined (Oersted, 1843) + - + - -

hi limbata Claparede, 1868 + - + - -
li. macroeeros Grube, I860 + - + - -

liteone p icta  OuatreJages. 1865 + + + - -

M ystides limbata (Saint-Joseph, 1888) + - S - -

H armothoe imbricata (L., 1767) + + + + -

11. reticulata Claparede, 1870 + + + + -

Lagisca extenuata (Grube, 1840) + - s - -

Sthenelais boa (Johnston, 1865) + - + - -

Pholoe synophthalm ica Claparede, 1868 + + + - -
Praegeria remóla Southern, 1914 + - s - -

G/vcera tridactyla Schmarda. 1861 + + - -

G. albaRatlike, 18—0 + + + - -



Goniada bobretzkii Annenkova, 1929 E - + - -

Syllis gracilis Grube, 1840 + + + - -

S. prolifera Krohn, 1852 + + - - -

S. variegata Grube, 1863 + - S - -

S. hyalina Grube. 1863 + - + - -

Syllides longicirrata Oersted. 1843 + - s - -

Pterosyllis form osa Claparede. 1863 + - - - -

Pionosyllis pulligera Knohn. 1852 + - + - -

Exogone gemmifera P  ageb Stecher i, 1884 + + + - -

Sphaerosyllis erinaceus (laparede, 1863 + + - - -

S. bulbosa Southern, 1914 + - + - -

Gritbea limbata Claparede, 1868 + + + - -

G. elavata (Claparede, 1863) + + + - -

Autolytus aurantiacus Claparede, 1868 + - s - -

M icrophthalmia similis bobretzky. 1870 + + - - -

M .jrogilis Bobretzky, 1870 + - + - -

Lycastopsis pontica (Bobretzky. 18—2) + + + - -

N ereis succinea keuckart. 1847 + M + + +

N. diversicolor O.F.Muller, l —"6 + M + + +

N. rava Ehlers, 1868 + S - - -

N. zonula Malmgren, 186— + + + - -

N. fu ca ta  (Savigny, 1821 )1 + - + - -

N. longissima (Johnston, 1865) + - + - -

Perinereis cultrifera (Grube, 1840) + + + - -

Platynereis dumerilii (Audouin et M.-Edwards, 18341 + + + - -



I J

zs

Nephthys hombergii Audouin et M .-Edwards, 1834 + + + + -

N. cirrosa Ehlers, 1868 + + + + -

N. eiliata (O.F  M idler. 1"6) + - + - -

M icronephthys stammeri (Augener. 1932) + + + - -

Sphaerodorum elaparedii Greeff, 1866 + - - -

Eunice villain (Delle Ghiaje, 1841) + + + - -

l.vsidice ninella Audouin el M -Edwards, 1834 + - + - -

N emalonereis unicornis (Grube, 1840) + - s - -

Slauroeephidus ke/ersleini M cintosh. 1X69 + + + - -

S. rudolphd (Delle Ghiaje. 1841) + + + -

S. rubrovillatus Grube. 1855 f - + - -

Nerinides Iridenlala Southern. 1914 + + + - -

N. cantabra R io jo . 1919 + - - - -

Aricidea lalreillii Audouin et M .-Edwards, 1834 + - -

Nainereis laevigata (Grube. 1851) + - + - -

Scolelepis eiliata Kejerslein. 1862 + - +

S. fu lig inoso Claparede, 1868 + - +

haoniee eirrato Sars, 1861 + - - - -

A  anodes paucibranchiola Southern. 1914 + + +

A  oxyeephalo (Sars. 18'21 + - + - -

M icrospio mecznikowianus (Claparede. 1869) + - + - -
Serine eirratidus (Delia ('hiaje. 182) + + + - -
Sp io fd ico m is (O.F.Muller. I  ”6) + + + -
r\gospio elegans Claparede. 1863 + - + - -
R o lydora  eiliata (Johnston. 1838) + - + - -



P. eiliata limicola Annenkova, 1934 + M - + -

Prionospio cirrifera Wiren, 1883 + + + - -
P. malmgreni Claparede. 1868 + - + - -

M agelona minuta Eliasson. 1962 + - + - -

Aricidea claudiae Laubier, 1965 + + + - -

Audouinia tentaculata (Montagu. 1828) + - + - -

Tharix marioni (Saint-Joseph, 1894) + - s - -

Heterocirrus caput-esocis Saint Joseph. 1894 + - - - +

1 leterocirrus sp. + - + - -

Ophelia bicornis Savigny, 1820 + - - - -

O. limanica (Rathke, 1843) + - + - -

Polyophthahnus p ictus (l)itjardin. 1839) + - + - -

Heterom astusfdiform is (Claparede, 1864) + + + + -

Capitella capitata europaea Wuliao-hing, 1964 + + + + -

Capilomastus minimus (Langerhans, 1880) + + + -
Xolomastus profim dus Pisig. 188" + - + - -

Arenico/a marina (L., 1 "58) + - + - -

A. grubii Claparede, 1863 + - + - -

Clymene collaris (Claparede, 1868) + - + - -

90 heiochone clypeata Saint-Joseph, 1894 + + + - -

Sabellaria taurica (Rathke, 183- j + + + - -

Pectinaria belgica Pallas. I  "8 + + + - -

P. koreni Malmgren, 1865 + + + - -

M elinna palmata Grube, 1869 + M + + -

Hypania invalida (Grube, 1860) R M - + +



H ypaniola kowalewskii (Grimm, 18 ') R M - - +

Terebellides stroem i Sars. 1861 + M + - -

Am phitrite gracilis (Grube. 1866) + + + - -
P olycirrus caliendrum (  'laparede. 186V + + - -

P .jubatus Bobretzky, 1868 + - + - -

Pabricia sabella (Ehrenberg. 183") + + - + -

M anajuncia caspica Annenkova, 1929 R - - - -

O riopsis armandi (Claparede. IS64) + - + - -
Vermiliopsis infundibulum (Philippi, 1844) + - - - -

Pom atoceros triqueter (1... 1 "6") + ! + - -

Spirorbispusilla Rathke. 183" + + + - -

S. corrugatus M ontagu. 1803 + - + - -

S. m ilitaris (Claparede. 1868) + - + - -

S. pagenslecheri Ouatrejages. 1865 + - + - -
P rotodrilus flavocapita tus (1 Ijanin, 18"") + - + - -
P. purpureas (Schneider. 1868) + - t - -

N erilla  antennata Schmidt. 185 — + - + - -
Saccocirrus papillocercus Bobretzky, 18" 1 + - + - -

P olygordius neapolitanus F raipont var. pon ticus Zalensky, 1882 + - + - -

O L IG O C H A E T A

Stylaria lacustris (I... 1 "6") + - - - +

E nchytraeus albidus líenle. 183" + - - - +

E  vermicularis Grimm, 18—6 + - - - -

P aranais litoralis (Midler. 1 —84) + - - - -



/'. simplex Urate. 1936 R - - - +

P. mullisetosa Finogenova l. - - - +

P .friet Urate. 1941 R - - < +

Ilyodrilus easpicus (Lastockin, 193”) R - - - -

1. heuscheri Bretscher. 1900 + - - - +

S'ais elingius Muller, I— 3 + * + - - + +

.V . barbata Muller. F—3 + - - - +

\ variabilis tl'iguet. 1906, + - - - +

Ophidonais serpentina (Muller, 1 ”3) + - - - +

C haetogaster lim naei Baer, 182— + - - - +

Isiieliaeliiles michaelseni 11 '.astockin, 1936) + - - - +

1. newaensis (Mieliaelsen) + - - - +

L im nodrilus hoffineisteri fap a red e , IS62 + M - - +

L  he/vet tens Piguet, 1913 + - - - +

1. udekemiamts Claparede, 1862 + M - - +

L. profundicola ('errillj + - - - +

1. claparedeanus Panel. 1868 + - - - +

Pntamothrix hammoniensis (Mieliaelsen. 1901) + M - - +

P. moldaviensis Pejdavsky et M razek. 1902 + - - - +

Psammoryctides harhatus (Grube, IH61) + - - - +

P  alhieola (Mieliaelsen. 1901) + - - - +

P. dcscrticolu/G rimm. IS —8) R - - M +

P. deserticola ssp. lastockini M - - - +

Tubifex lutifex IMuller, 1 ”3) M - - - +

1. costa tus /C laparede, IS63) + - - - +



T u b i f i c o i d e s  s v i r e n c c c o v i  J a r o s c h e n k o ,  1 9 4 8 i; - - + +

E i s e n i e l l a  t e t r a e d r a  ( S a v i g n y ,  1 8 2 6 ) + - - - +

. [ u l o d r i l u s  l i m n o b i u s  B r e t s c h e r ,  1 8 9 9 + - - - +

B r a n c h i u r a  s o w e r b y i  B e d d a r d ,  1 8 9 2 + - - - +

P e l o s c o / e x f e r o x  ( E i s e n ,  1 8 7 9 ) + - - - +

P .  s v i r e n k o i  ( J a r o s c h e n k o .  1 9 4 8 ) + - - - +

P r o p p a p u s  v o l k i  M i c h a e l s  e n ,  1 9 1 5 + - - - +

O l i g o c h a e t a  g .  s p . + + + + -

H I R U D I N E A

P / s c i c o l a  g e o m e t r a  ( I . . ,  1  6 1 ) + - - - +

P .  f a s c i a t a  ( K o l l a r ,  1 8 4 2 ) E - - -

E r p o b d e l l a  o c t o c u l a t a  ( I . . .  1 7 5 8 ) + - - - +

E .  l i n e a t a  ( O P M u l l e r ) + - - - +

G l o s s i p h o n i a  c o m p l a n a t a  ( I . . .  1 ~ 5 8 ) + - - - +

G .  h e t e r o c l i t a  ( I . . .  E 6 I ) + - - - +

C a s p i o b d e l l a  J a d e J e w i  ( E p s p e i n .  1 9 6 1 ) R - - - +

C y s t o b r a n c h u s  f a s c i a t u s  ( K o l l a r ,  1 8 4 2 ) + - - - +

H e r p o b d e l l a  n i g r i c o l l i s  ( B r a n d e s ,  1 9 0 0 ) + - - - i

I I .  o c t o c u l a t a  ( 1 . . .  1 7 5 8 ) + - - - +

H i r u d o  m e d i c i n a l i s  L . .  1 ~ 5 8 + - - - +

H a e m o p i s  s a n g u i s u g a  ( I . . .  1  ' 5 8 ) + - - - +

H e m i c l e p s i s  m a r g i n a t a  ( O . F .  M u l l e r ,  1  ~ ~ 4 ) + - - - +

B a t r a c o b d e l l a p a l u d o s a  ( ( ' a r e n a .  1 8 2 3 ) + - - - +

H a e m e n t e r i a  c o s t a t a  ( O . F . M u l l e r ,  1 8 4 6 ) + - - - +



B R Y O Z O A

('onopciini senrati l (  'ami. 1928) + M + + -

Membranipora pilosa (I... I~6~) + - - - -
\l zostericola (Sorilman. 1840) + - - - -

Lepralia turgenevi ßDstroumow, 1886) + - - - -
/.. pallasiana (Moll. 1803) + - - - -

Schizoporella auriculala llassall. IS4I + - - - -
Scrupocellaria bertholletii Aud. var. capreolus Hell., 186"

Howcrhankia gracilis heidi. 1855 + - + - -
rium alellaJiuigosa V alias + - - - +

P. emarginata Allman + - - - +

P. frulicosa Allman + - - - 1

P. rep en s I... 1767 + - - - +

Palludicella articulata (Ehren.) + - - - +

PHORONIDEA

Phoronis euxinicola Saint-Long. 190" + + + - -
Phoronidca g. sp. - - + - -



PHYLLOPODA

A rtem ia  salina L., 1 58 + - - + -

CIRRIPEDIA

B alanus im provisus Darwin, 1854 + M + + -

B. eburneus Gould, 1841 + - + - -

B. amphitrile haw aiensis Brocb. + - - - -

C hthamalus stellatus (Poli, 1791) + - - - -
Verruca spengleri Darwin, 1854 + - - - -

DECAPODA

llyppolylc longirostris /Czerniavsky, 1869) + + + - -
11. biennis Leach, 1815 + - + - -

Lysm ata  seticaudata (Risso, 1816) + - + - -

A lpheus dentipes Guerin. 1832 + - s - -

A  lhanas nitescens L e  ach, 1814 + + + - -

P alaem on elegans Rathke. 183~ + + + + -

P. adspersus Rathke, 183" + + + + -

Crangon crangon ft.., 1 ”58) + + + + -

P ontophilus trispinosus Hailstone, 1835 + - s - -

P. fa sc ia tu s Risso, 1816 + - s - -

P rocessa  edulis Risso. 1816 + - s - -

A stacus astacus L., 1 ”58 + - - - +

P ontastacus leptodactilus Eschscholtz, 1823 R - - - +

L

t vers 
11\



P. pachypus Rathke, 183" + - - - +

P. cubanicus B irslein et W'uiogradow, 1934 + - - - +

P. eichwaldi hcssarabicus Hrodski. 196" + - - - +

H om arus gamm arus L., 1—58 + - s - -

Vpogebiapusilla tPetagna. 1—92) + + + - -
I "  Callianassapeslai De-Man. /939 + + + - -
18 C. tnoteata (Hard e l Bonnier. /890 + - + - -
19 D iogenes pugila tor Rous, 1828 + + + - -
C/ihanarius erythropus hatreille. IS/8 + - + - -

Pisidia longimana (Risso. 1815) + + + - -
M aeropodia longirostris (Fabricius, 1—98) + - s - -

M . roslrala (1... P61) + - s - -

Pirim ela dentieulala M ontagu, 180S + + s - -

Carcimts aesluarii (mediterraneus) Sordo. 184” + + + + -

M aeropipus areuattts (Leach. 1S14) + S + - -

\1 depurator (h., 1— 6) + + + - -

M  holsalus Fabricius, 1—98 + - - - -

Piium nus hirlellus (1... r58 ) + s + - -
Friphia verrucosa L'orskid. I"5 + - s - -
Xanllio  poressa (Olivi. 1 ”92) + s + - -
Rhithropanopeus harrisi Iridentata (Mailland. 18"4) 1 + + + -
Brachynotus se.xdenlalusR isso. 182 " + + + - -
Pachygrapsus marmoralus (Fabricius, 1 —93) + - s - -
Portum nus talipes (Pennant. 1 ) + - s - -
Potam on tauricum Czerniavsky, 1884 + - - - s



ANISO PODA

A pseudopsis ostroum ovi B acescu et Carausu. 194 y + + - -

Leptoehelia  savignyi (Kroyer, 1842) + + + - -

ISOPODA

Lim noria  tuberculata Sowinsky, 1884 + - - - -

E urydice spinigera Hansen. 1890 + + - - -

E. racovdzai Baceseo. 1949 + + - -

/•;. dolt/us iM onod, 1930 + + + - -

X aesa  hidenlala (Adams. 1800) + - + - -

Sphaerom a serratum  (Fabricius, 1 ~8) + - + - -

S. pu lchellum  (Colosi, 1921) + M + + -

Cymodoce erythraea euxinica Baceseo. 1959 E - + - -

Idotea baltica basteriAudouin. 182" + M + + -

Synisom a capita (Rathke. 183”) + + + - -

Tylos pon ticus Orebnitzky. 1 8 ”4 + + - - -

Jaera  sarsi 1 'alkanov, 1936 + M - + +

J. sarsi caspica K esselyak + - - - +

J. nordm anni (Rathke, 183 ') + - - - -
Ligia italica Fabricius, 1 ”98 + + + - -
Onathia m onodi Bacescu, 1960 + + + - -
G. o.xyurae (Lilljeborg, 1853) + - + - -
A sellus aquaticus L., I  ”58 + - - - +



CUM ACEA

Schizorhynclnts eudoix'lloides (CO.Sar s, 1894) R + - + +

Seh. scabriusculus (C ,.0  Sars, 1894) R - - - M

Sch. scahricidas typica (GO.Sars, 1895) R - - - +

I'terociuna rostrala (GO. Sars, 1894) K + - - +

P  pectina ta  (Sowinskyi. 1894) R + - + M

PsL'udocum a eiliata GO.Sars, 18"9 + - + - -

/ '  longicorm spontica Hoivscii, 19. VI + - + - -
8 P. cercaroides Sars + - - - +

9 P. tenuicauda (Sars. 1893) R - - - +

lo/goeuina lelnnitopliora Derzhavin. 1912 R - - - +

Slenociana gracilis (Sars) R - - - M

S. graciloules (Sars) R + - + M

S. levis (G. O Sars. 1914) R - - - +

Caspiocuma cam pylaspoides Sars, 189" R - - + +

Boclotriu  arenosa m editerranea (Slener. 1938) + + + + -

Iphinoe maeotica /Sowinskyi. 1893) K + + + -

1. tenella GO  Sars. 1873 + + + - -

1. elisae Bacescu. 1950 i: + + - -

C um opsis goodsiri (Pan Beneden. 1868) + + + - -

Cumella limicola GO. Sars, 18-9 + + + - -

C  pygm aea  euxinica Bacescu. 1950 E + - - -

Eudorella  Iruncatula (Bale, 1856) + + + - -



Callinectes sapidus Rcithhun, 1896 I - S - -

M Y SID A C EA

Siriella ja ltensisja ltensis (  zerniavsky, 1868 + - + - -

Gastrosaccus sanctus (Van Beneden, 1861) + + - - -

Leptom ysis sardica pon tica  (Czerniavsky, 1882) + - + - -
Hem im ysis anomala GO.Sars, 1907 R - - - -

11. lamornae pontica  Czerniavsky, 1882 E - - + -

D iam ysis bahirensis meeznikmii (Czerniavsky, 1882) + + - + -

D. pengoi (Czerniavsky, 1882) E - - - +

M esopodopsis slabberi ( I 'an Beneden. 1861) + + - - -

Lim nom ysis benedeni Czerniavsky, 1882 R - - - +

Param ysis lacustris (Czerniavsky. 1882) R + - - -
P. lacustris tanaiea (Martynov. 1924) + - - - +

P. n il sky i (Czerniavsky, 1882) R - - - +

P. kroyeri (Czerniavsky, 1882) E + - + -

P. agigensis Bacescu, 1940 E - - +

P. intermedia (Czerniavsky, 1882) R - - - +

P. pon tica  Bacescu, 1940 E + - + -
P. sarsi Derzhavin, 1925 + - - - +

P. baeri Czerniavsky + - - - +

P. baeri bispinosa M artinov. 1924 R - - - +

Katam ysis w arpachow skyi Czerniavsky. 1882 R - - - +



A M PH IP O D A

Orchomene humilis (A.Costa, 1853) + + + - -

Ampelisca diadema . 1 (Oslo, 1853 + + + + -

Bothyporeia guilliamsoniana (Hale. 185") + + - -

Slenothoe monocidoides (Montagu. 1815) + + + + -

Perioculoides longimonus (Bate et Weslwood, 1868) i + + + -

Apherusa bispinosa (Bale. 185") + + + - -

Synekelidiuin inoculation Stabbing, 1906 + + + - -

M onocidoides gibbosum ('hevreux. 1900 + + + - -

Xotolropis gultatus (A.Costa. 1851) + + + - -

Canunarus subtypicus Slock, 1966 t + - - -

C. oei/uicauda Mart, 1931 + + - + -

C. insensibilis Slock. 1966 + + i + -

Ci. lacustris (it).Sars + - - - +

(i. zadcinchi Sexton, 1912 - - - +

Marmogc. nnarus morinus Leach, 1815 + - - - -

M. olivii M .-Edwards, 1830 + + + + -

Caiuniarellus carinalus (Rathke, 183") E - - - -
M egaluropus agilis lloek, 1889 + - - - -

M edia palm etto (Montagu. 1804) + + + + -
Cardiophilus baeri GO.Sars, 1896 K + + + +

Chaetogammarus ischnas (Stehhing. 1898) R - - - M

Ch ischnus behningi Martynov, 1919 R + - - -

Ch. p lacidus GO.Sars. 1895 K - - + +



Ch. warpachowskyi (CO.Sars. 1894) R - - + +

N iphargoides deminutus (Stebbing) R - - - +

S. intermedins S. C arausu. 1943 R - - - \1

N. spinicaudatus S. Carausu. 1943 R - - - +

N. vcdaehieus D ohreanu et M anolaeke. 1933 R - - - +

Amathdlina pusilia  CO.Sars + - - - +

A. eristata G.O.Sars, 1894 + - - - +

Iphigenella aiulrusowi CO.Sars. 1896 R - - - >
Gmelina costata (G.O.Sars. 1894) + - - - +

C. costata aestuarica S. Carausu. 1943 R - - - +

G. pusilia  GO. Sars. 1896 R - - - +

35 Gmelinopsis tuberculata G.O.Sars, 1896 R - - - +

Dikerogammarus vdlosus (Sowinskyi, 1894) R + - + +

I), haemobaphes (Eichwald, 1841) R - - + M

I) haemobaphesfluviatilis A. M artynov. 1919 R - - - +

I'ontogammarus m aeoticus (Sowinskyi. 1894) R M - + +

P. erassus (G.O.Sars. 1894) R - - - M

P  obesus (G.O.Sars. 1896) R - - - +

P. subnudus (G.O.Sars, 1896) R - - - +

P. robustoides (Grimm, 1894) R - - + \1

P. abbreviatus (Sars) R - - - +

P. sarsi (Sowinskyi. Z898) R - - + +

P  weidmani (G.O.Sars. 1896) R - - + +

Stenogam m arus com />ressus G. O. Sars. 1894 R - - + +

S  macrurus (G.O.Sars, 1894) R - - - +



S. sim ilis (G.O.Sars, 1894, R - - + +

Tritaeta gibbosa (Bate, 1862) + - - - -
D exam ine spinosa (Montagu. 1813) + + + + -
Orehestia gammarella (Pallas, 1—66, + - - - -
O. m ontaguiAudouin, 1826 + + - - -
O. bottae M. -Edwards, 1840 + + - + -
Talorchestia deshayesii (Audouin, 1826) + + - - -
1 hale pontica  Rathke, 183— + + + - -
11. perieri (Lucas, 1846) + - + + -
11. prevostii (M. -Edwards. 1830) + - - - -
II. dollfusi Clievreux, 1911 + - + - -
Coremapus versiculatus (Bate. /856) + + - - -
M icrodeutopus gryllotalpa . IX  'osta, 1853 + + + + -
M. stations D elia  1 (die. 1893 + - - -
\1. damnoniensis /Bale. 1850) + + + - -

M. anomalus (Rathke, 1843) + + + - -
M icroprotopus minutus Sowinskyi, 1893 E + - + -
M egamphopus commits Sorman. 1809 + + - - -

Biancolina fun icu lus (Stebbing, 18—4) + - + - -

Pleonexes gumm aroides Bate, 185" + - + - -
Amphithoe vailland Lucas, 1846 + + + + -

Grubia crassicornis (A. Costa, 185—) + - - - -

Siphonoecetes del/aval let Stebbing. 1899 + - - - -

Jassa ocia (Bate, 1862) + + + + -
Erichthonius difformis M.-Edwards, 1830 + + + + -



Corophium crass/come Bruzelius, 1859 + + + - -
C. bonelli (M.-Edwards, 1830) y + - + -
C. runcicorne Delia ralle, 1893 y + + - -
C. robustum G.O.Sars, 1895 R - - - M
C  curvispinum G.O.Sars, 1895 R - - + M
('. orientalis (Shellcnherg/Stock, 1960/ R - - + -
C. validator (Pallas, r 6 6 / R + - + M
C  nobile G.O.Sars. 1S95 R + - - M
C. maeoticum Sowinskyi, 1898 R + - - +

C  imicronatuin Sowinskyi, 1894 R - - - +

C. chelicorne G.O.Sars, 1895 R - - - M
Chelura terebrans Philippi, IS39 + - - - -
Phtisica marina Slabber, 1 "8 + + + - -
Pseudoprotella phasm a (Montagu, 1804) + - + - -
Caprella acanti/era Leach, 1814 + - + - -
C. aeanti/era variabilis A.Cora usu e t s.Carausu, 1959 + + - - -
G. aeanti/era je ro x  (Czerinavski, 1868) + + + + - -

('. liparotensis Holler, 1879 + - + - -

C. donilevskyi Ciemjavski, 1868 + - - - -

C. m itis  M a y  er, 1890 + - + - -

PA1NTOPODA

Callipallene brevirosris /Johnston. 183—) + - - - -

C. phantom a (Dohm, 1 8 8 1 / + + + - -

Anoplodactylus petiolalus /kfoyer. 1844) + - + - -



B. leaehi (Seheppard. 1823) + - - - +

Boristhenia naticina (Menke) + - - - +

Choanomphalus rossmaessleri ISchmidt) + - - - +

Lithoglyphus naticoides Pfeiffer, 1828 + - - - m
Turricaspia variabilis (Eichwald, 1838) R - - - +

1. caspia lincta (Milaclievitch. 1908) R - - - +

Truncatella subcylindrica (1... 1 ”58) + + + - -

T. m ontagui Low e, 1831 + + - - -

M elaraphe neritoides (h.,l—5—) + - + - -

Caecum elegans Perejaslavtsevu, 1891 + - - -

('alvptraea chalcosis /I ... 1 '58) + + + - -

Cerithidium pusillum  (Jeffreys, 1856) + + - -

Billiiim  reticidalitm (('osla, 1 —99) + i + - -

Cerithium vulgatum Bruguiere, 1789 + - + - -

('erilhiopsis minima (Brasilia, 1864) + + + - -

(  ' subulata (Wood. 1850) + - - - -

C tubercularis (Montagu, 1803) + - + - +

Triphora perversa (L., T58) + + + - +

T. parva  (Milaehcvitch, 1909) + + - +

P. obestda Buccpioy, Daittzenberg et Dollfus, 1884 + - - - +

Tritia reticulata (L., 1 —58) + + + - -

Sana neritea (L.,1 '58) + - + - +

S. donovani (Risso, 1826) + - + - +

Rapana thomasiana thomasiana Crosse. 1861 I + + - +

1 rophonopsis breviata (Jeffreys, 1882) + - - - +



H. aciculina (Bourguignat, 18—6) E - - 4- -
II. salinasii ((  aleara e t A rdelas, 1845, E - - + -

H. procerula paladilche Paladilche, 1869 1 - - + -
H  ventrosa M ontagu + - - + +

Samisalsa modessieri (Bourguignat, 1876) E - - - +

Pseudopaludinella arenalum IBourguignat. 1876) E - - - +

P. leneumicra (Bourguignat. IS —6) E - - - +

Fagotia esperi Ferussac, 1832 E - - - +

F. acicularis Ferussac. 1832 E - - +

Physa taslei Bourguignat. infill E - - - +

Lym naea stagnalis L.. 1—58 + - - - +

L. auricularia I... I —5H + - - - +

R adix ovata tDrapamaud, 1805) + - - - +

R. lagotis (Scdrank, 1803) + - - - +

R  pereger ((). F. M uller, 1 "'4) + - - - +

Galba (Stagnicola) palustris (O.F.Muller, 1 ”4) f - - - +

G. glabra (O.F.Muller, 1774) + - - - +

G. truncatula (O.F.Muller, 1774) + - - - +

Physa loiiliualis (I... 1 —58, + - - - +

Ph. acuta D rapam aud, 1805 + - - - +

Planorbis carinatus O.F.Midier. 1 7 4 + - - - +

P  planorbis (L. r5 8 ) + - - + +

Planorbarius grandis I... 1 —58 + - - - +

P. corneus (1... 1 —58) + - - - +

AncylusJluviatilis O.F.Muller, (L., r58) + - - - +



Anisus se/iienigiraîus (Rossmacssîci; 1835) + - - - +

A. spirorbis (L., 1758) + - - - +

A. (Spirolina) vortex (1... 1—58) + - - - +

A. (S.) vorticulus (Troschel. 1834) + - - - +

A. (Bathyomphalusj contortus (I... 1—58) + - - - +

. trmigar crista (L., 1 —58) + - - - +

G. gredleri (Rich) (livelier, 1853 + - - - +

Segmentina nitida (O.F.Midler, 1 "41 + - - - +

Acroloxus lacustris (i., 1 —58) + - - - +

Succinea putris L., 1758 + - - - +

S  elegans Risco. 1826 + - - - +

S  oblonga Drapa.ma.ud, 1801 + - - - +

Vertigo antivertigo (Drapamaud, 18(11) + - - - f

Goniodiscus ruderalus Stader. 1820 1 - - - +

O xycbilus g le tb er (Stud.) Fer. 1822 + - - - +

Zenobiella incarnata O.F.Muller, 1 "4 + - - - +

Viviparus a ter  (Stag.) + - - - +

V. contectus (Millet. 1813) + - - - +

1'. viviparus I... 1 —58 + - - - M

Valvata piscinalis (Mull) + - - - M

1'. planorbulina Palodilne + - - - +

r .  p ulcbetla  Studer. 1820 + - - - +

F  cristata O.F.Muller, F'4 + - - - +

V. naticina Meke, 1845 + - - - +

Bithynia tentaculata (1... 1 '58) + - - - +



4-

lanystylum coniroslre (Dohm, 1881) + - + - -

LO R IC A T A

Lepidochitona cinerea (L., 1 6 ) + + + - -
Acanthochitona fascicularis (L., 1767) + - S - -

G A ST R O PO D A

Patella tarenlina Salts, 1 "93 + - + - -
Tricolia p u ll a (P., 1—58) + + + - -
Gibbula dixarieata (I... 1—58) + + + - -
G. albida (Gmelin, I  ”90) + - + - -

G adrtaltea tPltilippi. IS44) + + + - -
Theodoxusjluviatilis (P., 1—58) + + - - +

P. euxinus (Glessin, 1885) R + - - -
T. danubialis G.Pfeiffer, 1821 E - - + +

Rissoa splendida Eichwald, 1830 + + + - -
R. xenusta Plulippt, 1844 + + - - -
R. rufilabrum Alder, 1815 + - - - -
R. m em branacea A dam s, 1797 + + + + -
M ohrensternia parva (('osta, 1 — 9) + + + - -
XI. lineolata (Xltehaud, 1882) + + + + -

Sella valvatoides Xldaehevitch, 1909 + + + + -

Hydrobia leneumicra (Bourguignat, 18—6) + - + - -

11. maritima Xldaehevitch, 1916 + - - - -

H. acuta (Drapamaud, 1805) + + + + -



Cytharella costata (Pennant, 1 - 6 - i + + - - +

Bela nebula (Montagu, 1803) + - - - +

Odostomia rissoides Hartley, 1844 + + - - +

(). pallida (Montagu, 1803) + - + - +

0. albella (Loven.J + - + - +

O pheata (Montagu. 1809) + - - - +

Chrysallida incerta Milachevitch. 1916 + - - - +

Parthenina terebellum (Philippi, 1844) + + + - +

I '  interslincla i Montagu, 1803) + - - - +

Turbonilla delicata (Monlerosato. 18-8) + - - - +

T. pusilla (Philippi, 1844) + - - - +

Belonidium acicula (Philippi, 1844/ + - - - -\

Balcis incurva (Renieri, 1804) + - + - i

(lathrus aitnulatus (Milachevitch, 1909) + - + - +

R etusa  trw tcatella (l.oeard, 1892) + + + + +

R  striatula (Forbes. 1843) + - + - +

(  yltchnina variabilis (Milachevitch, 1909) + + + - +

C. robagliana (Fischer, 186) + - + - +

Doto coronata (Gmelin, 1890) + - + - +

Tenellia adspersa (\ordntan. 1845) + + + + +

Tergipes tergipes (Forskal, 1 — 5) + - - - -f

Doridella obscura Terrill. 18-0 + 1 1 - +

Ovatella myosotis (Drapamaiul. 1801) + 4 + - +



BIVA LV IA

Gastrochaena dahia (Pennant, 1 ) + - + - +

G alaeteda lactea (L„ 1758) + + + - +

Cunearca com ea  (Reeve, 1844) + I 1 - +

M ytilaster lineatus (Gmelin, 1 —90) + M + + +

M ytilus galloprovincialis Lamarck, 1819 + M + + +

M odiolus phaseolinus (Philippi, 1844) + + + - 1
M . adriaticus (Lamarck. 1819) + + + - +

O strea edulis I... 1 "58 + - s -

O lamellosa Rrocchi. 1814 + - - - +

Flexopecten ponticus (Bucquoy. Daulzenberg e t Doll/us. 1889) f s + - +

Thraeia papyracea (Poli, 1791) + - s - +

l.ueinella divaricata (L..1 ”58) + + + - +

Loupes lucinalis (Lamarck. 1818) + + + - +

M ysella  bidentata (Montagu. 1803) + + + - +

E rycina nitida (Lurton, 1822) + - + - +

D onax trunculus 1... 1 "58 + - + - +

1). semistriatus Poli. 1—91 + - + - +

Acanthocardia paucicostata (Sowerby, 1859) + + + - +

Cerastoderma glaucum  Poirel, 1 "89 + + + + +

C. lamarcki lamarcki (Reeve. 1844) + + - - +
C. clodiense (Renieri. 1804) + + - + +
Parvieardium  exigium (Gmelin. 1 —90) + + + - +
Plagioeardium  sim ile 1 M ilachevitch. 1909) + + + - +



P. papillosum  (Poli, P81) + + - - +

Hypanis colórala (Eichwald, 1829) Rr - - - +

II. pontica (Eiclrwald, 1838) R - - - +

II. p licata relicta (Milachevitch, 1916) R - - - +

Couklia minima (Montagu. 1803) + + + - +

P ilar rudis (Poli. P91) + + + - +

Iru s irus (1... 1 ~ 58) + + + - +

Chamelea gallina (1... 1 '58) + + + - +

Polititapes aurea tCnnclin. I  '90) + + + - +

P. petalina (Lamarck. 1818) + + + - +

Petricola lithophaga (Retzius, 1 '86) + - + - +

Spisula triangula (Renieri. 1804) + + + - 4

S. subtruncata (Costa, I— 8) + + + - +

M actra slultorum (L, 1 758) + - S - +

Domicilii! cornea (Poli. I~91) + - - - +

A  bra ovatu (Philippi. 1836) + + + + -

A. nitida milachewichi Xevesskaja, 1963 + + + + +

A. alba occitanica (Recluz, 1843) + + + - +

A  renieri (Broun, 1836) + + + - +

(iaslrana Jragilis (I... 1 ~58) + + H - +

M oerella donacina (I...I '58) + + + - +

M . tenuis (Costa, 1 8) + + + - +

Fuhitlinii fabu la  (Gronovius, l'8l) + - - f

Dreissena polym orpha polym orpha (Pallas, 1" 1) R - - - \1

D. rosloformis bugensis (Andrusov, 189') R - - - M



Solen vagina I... /  "58 y - - - +

M ya arenaria L.. 1 "58 i \1 - - +

Lentidium  mediterraneum (Costa, 1829) + M - +

I'holas daetylus L .I  —58 + - - - +

Barnea Candida (1... I  —58) + - - - +

Teredo utriculus Cmelin, 1 "90 + - - - +

T. naval is L., I "58 + - - +

(  niopictorum (I... 1—58) + - - - +

I  '. p ictorum  ponderosum  Spilzi in Rossmaessler, 1844 + - - - +

V. conns boryst/ienieus Kohelt, 18—9 E - - - +

I ' ,  tuiuidusI'liilipsson, 1 —88 + - - - +

Colletopterum ponderosum  rumanicum Bourguignat. 1880 E - - - +

(  '. subcirculare platlenicum  tSerain. 1881) E - - - +

Anodonta eygnea (1... I"58) + - - - +

A. piscinalis Silsson, 1822 + - - - i

A. subcircularis C/essin + - - - +

Pseudoanadonta complanata (Ziegler in Rossmaessler, 1835) E - - - f

P  elongata tanousi Bourguignat, 1880 E - - - +

Pisidium  oblusale (Lam.) Jenvns. 1X45 + - - - +

P. milium Held.. 1836 + - - - +

E C H I N O D E R M A T A

Slereoderma kirschbergi I  Heller. 1868) + - - 4-

Leplosynapta inhaerens (O.Muller, I— 6) + - - +
Oestergrenia sp. + - - - +



Synapta hispida Heller. 1868 + - - - +

Amphiura stepanovi Djakonov, 1954 + - - - +

T U N IC A TA

Eugyra adriatica Dräsche, 1884 + - + - +

Ctenicella appendiculatci (Heller, 18'—i + + + - +

M olgula euprocla Dräsche. 1884 + - + - f

Botryllus schlosseri (Pallas, 1776) + - - - +

Ascidiella uspersa (Midler. 1 — 6) + + + - +

Ciona intestinalis —6—) + + - +

Diplosoma listerianum (Milne - Edwards, 1841) + - - - +

O D O N A TA

Platyonemispennipes (Pallas, P'I) + - - - +

L estes  sponsa H ansem an, 1823 + - - - !
Ischmira elegans Ian c/er Linden, 1820 + - - - +

L  pum ilio  Charpenlier, 1825 + - - - +

Enallagma cyathigerum Charpentier, 1840 + - - - +

Coenagrion scitulum Rambur. 1842 + - - +

Erylhroma najas Hanseman, 1823 + - - - +

Aeschna isosceles Midler. 1 —6— + - - - +

Anax imperator Leach, 1815 + - - - +

Gomphns flav ipes ('harpentier. 1825 + - - - +

(i. vulgatissiinus /.., 1—58 + - - - +

Libellula quadrimacidata L., 1 —58 + - - - +



Crocothemis erythrea Brülle, 1832 + - - - +

Sympetrumflaveolum  L., 1758 + - - - +

S. meridionale Selys, 1841 + - - - +

EPHEMEROPTERA

Palingenia suhlonglcaiida (Oliver, 1 ”91) + - - +

Caenis macrura Stephens, 1835 + - - - +

C. horaria (I.., 1758) + - - - -f
C. laetectP icte t, 1843-1845 + - - - +

Cloen dipterum (I... 1—61) + - - - +

C. rufulum (Muller, 1776) + - - - +

Procleon bifidum (Pengtsson, 1912) + - - - +

lleplagenia Jlava Rostock, 18" + - - - +

11. corulans Rostock, 18" + - - - +

HEMI PTERA- HETEROPTERA

Cymatia eoleoprata (P., 1 ”6) + - - - +

M icronecta meridionaiis (Costa. I860) + - - - +

Sigara linnei (h'ieh.. 1848) + - - - +

S. transversa 1 h'ieh.. 1848) + - - - +

S. lateralis (Leach, 1818) + - - - +

S  iugusiris h 'ieh  . 1S4S + - - - +
S. striata (I... 1 5) + - - - +
S. fa llen! (Pieh., 1848) + - - - +
S'epa cinerea I... 1—58 + - - +



Ranatra linearis (1... I'5S) + - - - +

llyocoris cim icoides (I... 1 '58) + - - - +

Notonecta glauca L.. 1 ~58 + - - - +

N. lutea . 1 killer. 1 "6 + - - - +

F lea  leachi M ac dreg e l Kirk. 1899 + - - - +

P. m inutissim a Leach + - - - +

M esovelia  fu rca ta  M ills. 1852 + - - - +

M icrovelia  sch neideri (Scholtz. 1846) + - - - +

(ierris ihoracicus Schuinin. 1832 + - - - +

G. argentatus Schuinin. 1832 + - - - +

C O L E O PR A T A

Peltodytes caesiis (Duftschmid, 1805) + - - - +

Bem bidion assim ile C ivil + - - -
1 achys bistriatus Pk. + - - - +

H aliplus ru/icollis (De Geer, I  4) + - - - +

H. fluvia l, I  is Aube. 1836 + - - - +

H. variegatus Sturm, 1834 + - - - +

N. Crassicornis (Midler, 1"6) + - - - +

JI clavicornis (I)e deer. I"6) + - - - +

Laccophilus hyalinus (De Geer, 1"4) + - - - +

1. variegatus (German. 1812) + - - - +

Hyphydrus ovatus (I... 1'61) + - - - +

lly dr ovatus cuspidatus (Kunze, 1818) + - - - +

B idessus unistriatus (Schrank. 1—81) + - - - +



H ydrotus inaequalis (Fabricius. 1 / + - - - +

H  versicolor (Schalier, 1 —83) + - - - +

Coelam bus impressopunctatus (Schalier. 1—83) + - - - +

C. parallelogrunanus (Ahrens. IHI2) + - - - +

Uydropus irislis (Paykull. 1 ”98) + - - - +

II. ahscurus Sturm. 1835 + - - - +

H ydaticussem in iger(D eG eer, 1 ”—4> + - - - +

Graphoderes cater eus (I... 1 —58) + - - - +

Gaurodytes bipustulatus I... I  ”58 + - - - +

D ytiscus marginalis (I... 1 ”58) + - - - +

1) latissimus /  758 + - - - +

Helophorus brevipalpis lied + - - - +

Gyr inits e aspius \ leucines. 1832 + - - - +

G. marinus Gyllenhal, 1808 + - - - +

llydrochus elengatiis Schall. + - - - +

O chihehius pusillus Steph. + - - - +

O. marinus Pk. + - - - +

(). m eredionalls Rosenh. + - - - +

Spercheus emarginatus Schall. + - - - +

lierosus spinosus Steph. + - - - +

li. signalicollis Charp. + - - - +

B. luridus L. + - - - +

H ydrous p iceus /.. + - - - +
Linozenus niger /.schach. - - - +
H ydrohiusfuscipes /.. + - - -



Anacaena globulus I'k. + - - - +

A. limbata Fabricius + . - - - +

Paracymus aeneus Germ. + - - - +

Enoehrus minulus Fabricius + - - - +

F. fro n ta lis  F. r. + - - - +

E. testaceus Fabricius + - - - +

F  bicolor Fabricius + - - - +

C ymbiotlyta marginellus Fabricius + - - - +

Laccobius minutus L. + - - - +

Chaetarthria seminulum llhsl. + - - - +

Lim nebius truncatellus T/inh.
I., p icinus M arsh + - - - +

Bryaxis longicornis Leach + - - - +

D riops auriculatus Geoffr. + - - - H*

Paramecosoma melanocephalum llhsl. + - - - +

Galerucella nymphaeala 1.

Aphlhona iiolacea Koch. + - - - +

Longitarsus anchusae Pk. + - - - +

Psylliodes clulcamare Koch. + - - - +

Sitona crmilus llbst. + - - - +

S. hum eralis Steph.

A lophus triguttatus Fabricius + - - - +

Phylobius canaliculatus Labricius + - - - +

Solaris aelhiops Fabricius + - - - +

Thrvogenes scirrhosus Gyll. + - - - +



M E G A L O PT E R A

Sialis hilaria F. + - - - +

T R IC H O P T E R A

Agraylea multipunctata Curtis + - - - +

Hydroptila maclachlani Klapalek, 1893 + - - - +

Oxvelhira costalis Curtis
I. eoichiton fagesii Quitter d + - - - +

Tinodesw aeneri!.., 1—58 + - - - +

E cn o m u s tenedus (Ram bur) + - - - +

C ym us flavidus McL. + - - - +

Psychomyia pusilla l-'ahricius

Polycentropusflavomaculatus Pictet, 1834 + - - - +

Neuroclipsis bimaculata /.. + - - - +

('hacmatopsyche lepida (P icteti + - - - +

1 lydropsyche bulgaromanorum (Bolt, and Kum.) + - - - +

11. ornatula M cLachlan
II. pedlucidida Curtis + - - - +

Grammotaulius nitidus M uder + - - - +

Limnophilus decipiens Kolenati + - - - +

Triaenodes bicolor Curtis + - - - +

Uecetis intima M cl.achkm
O. ochracea Curtis + - - - +
O. fu rva  Rambur + - - - +



L E P ID O P T E R A

P araponix stratiotata P + - - - +

Nym phula nymphaeata L.
N. stagnate: Donn. + - - - +

(  alaclysta lemnala L. + - - - +

Acentropus niveus Oliv. + - - - +

CULIC IDAE

A nopheles inaeiilipennis M eigen

('nle.x  m odestus P iea lh i + - - - +

('. p ip iens I.. + - - - +

C H IR O N O M ID A E

('rteotopus vitripennis (Meigen. P SIS ) + + - - +

C ex gr.silveslris (Pahrieias, 1—941

C.exgr. algarum Kiefj er. 1911 + - - - +

M ierocrieotopus hieolor (Zetterstedt, IS43) + - - - +

1 Italaggom yiofrauenfeldi (Shiner. 1850) - + + - - +

(lun io  marinus (Holiday. 1855) + + +- - +

C. ponticus M ichaitovo. 1980 + + - - -

Proeladius jerrugineus Kieffer. 1919 + - - - M

P . ehoreus (M eigen) + - - - +

P. nigriventris Kiefj er + - - - +

Cryptochironomus delectus Kieffer. 1921 + - - - M



C. ex gr. confiingciis K ieffer

C. ex gr. fuscim anus K ieffer + - - - +

(  'ryptoladopelma viridu/a 1 Fabricius I + - - - +

Demicryptochironomus m ineral us (Zetterstedt) + - - - +

1 lam ichiafuscim ana K ieffer + - - - M

II. burganadzeae (fschem ovskii)
l.eplocliironontits lener (Kieffer, 1921) + - - - +

Parachironomus pararosiratus Harnisch. 1923 + - - - +

('liironoimis p lum osus (L.,1 ~58) + - - - M

(li. f l .s a l in a r iu s  Kieffer. 1921 + + - - +

('h. J.I. halop/iilus K ieffer

('/?. /. '/. llu im iniK ieffer + - - - +

C h.fl. semireduclus ken: + - - - +

Ch. dorsalis Meigen + - - - +

Lim nochironomus ex gr.ncrrosus (Siacger. 1839) 1 - - - M

I., exgr. tritomas Kieffer, 1916 + - - - +

hhlm -ltm iiuim us uupar 4 ulkcr. 1 S ' .  V f + - - - +

/: '. slackelbergi Goetghebuer + - - - +

F. ex gr. sigiialicoruis K ieffer + - - - +

P olypedilum  nubeculosum (Meigen. 1818) + - - - +

P. bicreiialuin Kieffer. 1921 + - - - +

P. scalaenum (Schranck. 1803) + - - - +

P. conviction Walker. 1856 + - - - +

P. brevianthennatum I'scliem ovskij, 1949 + - - - +

Cladotanytarsus ex gr. mancusl Walker. 1856) + - - - +



P  aratany tarsus gr. lauterborni Kieffer. 1909 + - - - +

P. inopterus (Walker) + - - - +

P. lauterborni K ieffer + - - - +

R he otan tarsus gr. exinutts Johansen + - - - +

lam tarsus reruovi Olivary. 1 955 E - - + +

I. ex gr. gregarius K ieffer + - - - +

T. ex gr. lauterborni K ieffer + - - - +

P. ex gr. lobatifrons K ieffer + - - - +

P. borysthenicus Olivary, 1955 + - - - +

Tanypus vilipeiuus K ieffer + - - - +

Penlapediluin exectum K ieffer
P. sondens (W an d er  Walp) + - - - +

Anatopynia p lum ipes Fries + - - - +

Ablabesm ia ex gr. monillis L + - - - +

Einfeldia carbonaria (Meigen) + - - - +

E .fl. pagana M eigen
Glyptotendipes gtaueus M eigen + - - +

G. ex gr. gripekoveni K ieffer + - - - +

G. ex gr. mancanianus Edwards + - - - +

G. ex gr. paripes + - - - +

G. ex gr. polytom us K ieffer

Pseelroeladius ex gr. dilatalus K ieffer + - - - +

Pelopia punetipennis M eigen + - - - +

Trissoeladius gr/seipennis Goelg/iebuer. 1913 + - - - +

Eukiefferiella luspida Edwards. 1929 + - - - +



H E L E I D A E

C u l i c o i d e s  n u b e c u l o s u s  M e i g e n ,  1 8 1 8 + - - - +

P r o b e z z i a  s p . + - - - +

P a l p o m y i a  s p . + - - - +

S p i t a e r o m i a s  p i c l u s  M e i g e n + - - - +

S .  c a n d i d a t u s  L o e w + - - - +

S T R A T I O M Y I D A E

S l r a t i o m y i a  s p . + - - - +

E u l a l i a  s p . + - - - +

E P H Y D R I D A E

E p h y d r a  s p . + - - - +



T a b le  10. L is t  o f  F ish  Species

Species Till 1975 C ontem porary State Areas Bibliography

N W B  S C rim e a W a te r  B o d ie s

M arin e B ra ck ish

Squalidae
S q u a lu s acanth ias /.., / ~58 + + + S 1 .2 .6 .7 .8

Rajidae
R a ja  clava ta  P. /  ~ 58 ' + + + 1 .2 .6 .7 .8

Dasyatidae
/ )a sy a tisp a s tin a c a  /.., /  ~58 + + + 1 .2 .6 .7 .8

A cipenseridae
H u so  h u s o / ~ 58 + s s + + 1 .2 .6 .7 .8

A cip en ser  nudiventris, L ovetzky, 1828 + + + 1 .2 .6 .7 .8

A  ru th e n u s  '58 S s 1 .2 .6 .7 .8

A .g u ld e n s ta d ti co lch icus T M a rti, 1940 + s s S S 1 .2 .6 .7 .8

A .stu rio  I... 1 '58 s s s s s 1 .2 .6 .7 .8

A. ste lla tu s P allas. 1 ”1 s s s 1 .2 .6 .7 .8

Clupeidae
C lupeonella  cu ltriven tris cu ltriven tris (Xordiiiann. 1840) M M s s M 1 .2 .3 .6 .7 .8

S ord ino  p ilch a rd u s  (W albaum , 1 '92) s s 7.8

S p ra ttu s spra ttu s p h a le r ic u s  (Risso. 1826) M M M M 1.2 .3 .4 . 6 .7 .8

. llosa  caspia  nordm ann i A ntipa , 1906 + s + s + 1 .2 .6 .7 .8

. [kessleri p o n tica  (Eichw ald, 1838) + + + s + 1 2  6 , -  8

A .Jo lo x  n ilo tieo  ((ieoffroy, 1829) S\ Sv 6 .7 .8



A .c a sp ia  ta n a ica  (G rim m , 1901) Sv s\ 6.7.8

E n g r a u l i d a e

E n g rc iu lis  en cra sico lu s p o n tic u s  A leksandrov, 192 7 M M M s 1.2.3.4. 5.6.7.8

E. en crasico lus m a eo lic its  P usanov. 192 6 + 7.8

S a lm o n id a e

S a lm o  tn itta  la b ra x  P allas. 1811 s s s s s 1.2.6.7.8

E so c id a e

P .so x lu c iu s /.. ,  / —58 Sv Sv Sv 1.2.6
C y p r in id a e

A b ra m is  bra iua  (L .J  '58) Sv Sv + 1.2.6

A .sa lp a  (P allas.1811) Sv Sv + 1.2.6

A s p ii ts  a sp iu s  (1... 1 —58) Sv Sv + 1.2.6

A lb u rm ts  a lb u rn u s (L .J  —58) Sv Sv + 1.2.6

B lie c a  h jo rn a  (L .J  '58) Sv Sv + 1.2.6

C ara ss iu s ca ra ss iu s (L .J  '58) Sv Sv + 1.2.6

(y p r in u s  ca rp io  (1... 1 '58) Sv Sv + 1.2.6

C h a lea lb itr im s cha lco id es dam ib iu s (Antipa, 1909) s S +

H yp o p h th a lm ich th ys m o litr ix  (I 'alenciennes, 1844) Sv Sv + 1.2.6

P e le c u s  cu ltra tu s  (L., 1 —58) Sv Sv + 1.2.6

R u tilu s  ru tilu s fl... 1 ”58) S\ s\ + 1.2.6

R .ru tilu s  h ecke li N ordm ann, 1840 s s\ + 1.2.6

R .jr is ii  (N ordm ann, 1840) Sv Sv + 1.2.6

S c a rd in iu s  ery th oph tha lm ns (1... 1 —58) S\ s\ + 1.2.6
L e u c a sp iu s  d e lin ea tu s (M eckel, 1843) s\ s\ + 1.2.6
L e u c is c u s  id u s  (L. 1 —58) s\ Sv + 1.2.6



T in e a tin e a l...  1 ”58 Sv Sv + 1.2.6

1 "n n b a v im b a v im b a n .c a r ia ta  (Pallets. 1811) Sv Sv + 1.2.6

C ten o p h a ry n g o d o n  id e lla  1 a len c ien n es , 1844) Sv Sv + 1.2.6

Cobitidae
M isg u rn u s  lassilis P. 1 ”58 Sv Sv + 1.2.6

C obitis g ia n ts  P . 1 —58 Sv Sv +

A nguillidae
A nguilla  anguilla II...I —58) S S s s s L2.6.7.X

Congridae
( 'a n g e r  c o n g e r  (I.. 1 —58) Sv Sv 7.8

Belonidae
B e lo n e  b e lone  eu .x in i (iu/ilher. 1 8 6 6 + + + + 1.2.3.6.7.8

Gadidae
(u d d ro p su ru s m ed ite r ra n e u s  11,.. 1 —58) s s s 1.2.3.6.7.8

M e iia n g tu s  m e r la n g iu s  e u x in u s  tS o rdm ann , 1840)

L o ta  lota.. 1 ”58 + + + s 1.2.3.6.7.8

G asterosteidae
( ia s te ro steu s  a c u le a tu s  1... 1 '58 + + + + 1.2.3.6.7.8

P u n g iliu s  p la ty g a s te r  p la ty g a s te r  IK essle . 1859) + + + + + 1.2.3.6.7.8

Svngnathidae
H ip p o c a m p u s  ra m u lo su s  /P e a ch . 18") -(• s s s s 1.2.3.6.7.8

S e ro p lu s  o p h id ia n  /T ., 1 ”58) + + + + 1.2.3.6.7.8

S v n g n a th u s  a b a s te r  R isso . 181 0 M M M + s 1.2.3.6.7.8

S .p h le g o n  sc h m id ti P o p o v  V js s s s 1.2.3.6.7.8

S. ten u iro s tr is  R a th k e . 1 8 3 " s s s 1.2.7.8



to
I -J

S .typ h le  L ..1  '58 M M M + S v 1 .2 .3 .  6 .7 .8

S. va rieg a tu s P allas, 1811 S s s 2 .6 .7 .8

Zeidae
Z e u s fa h e r p u u g io  1 a le iic ie iin es . 1835 S v S \ 1 .2 .7 .8

Sphyraenidae
S p h yra en a  sp y ra en a  1... /  758 S\ S v S \ 7 .8

M ugilidae
M u g il  cep h a lu s 1... 1 '58 S v S v S v + S v 1 .2 .3 .4 .6 .7 .8

M . so iu v  Ila silew skv , 1855 + + + +

L iza  ra m a d a  (Risso, 1810) S s 7 .8

L .a u ra la  (Risso. 1810) M + + + 1 .2 .3 .6 .7 .8

L. sa /ien s (Risso. 1810) M + + + 1 .2 .3 .4 .6 .7 .8

Atherinidae
A th e r in a  boveri R isso . 1810 M M M M S 1 .2 .3 .  6 .7 .8

A .b o n a p a rte i lioulenger. 1 9 0 ' s s 2 .7 .8

A .h e p se lu s  /  '58 + + 2 .7 .8

Percidae
P e rc a r in a  dein id o fji Sordnuuui. 1858 + + + + 1 .2 .6 .7 .8

S tizo s ted io n  m a r in u s  (('uvier. 1830) + + + + 1 .2 .6 .7 .8

l.u c io p erea  luc io p erca  (1.1 —58) S v S v + 1.2

P erca  flu v ia tilis  1 . i —5 S S v S v 1.2

A c c r iu a  sch ra e tser / . ,  /  '58 S\ S \ + 1.2

Serranidae
D icen tra rc lu is  la brax  (1... 1 '59) S s 1 .2 .7 .8

S erra n u s  sc rib a  (1... 1 —58) s S s 1 .2 .7 .8



C entrarchidae

L e p o m is  g ib b o su s  1—58 S\ Sv s 1.2.7.8

Pom atom idae
P o m a to m u s  sa ltu lo r  —58) + S\ Sv 1.2.3.4.6.7.8

Carangidae
S a u c r a te s  d u c to r  (1... 1 ”58) Sv Sv 2.7.8

T ra ch u ru s tra c h u ru s  (I.., 1 '58) S s 7.8

V'. m e d ite rra n eu s  p o n tic u s  A leev , 1 9 5 6 U M M + 1.2.3.4.6.7.8

Sciaenidae
S e ia e n a u m b r a /..,  1 —5 S S s s 1.2.6.7.8

Im b r in a e ir r is a  (1...1 —5S) s s s 1.2.6.7.8

Sparidae
H o o p s  h o o p s  (L .J  '58) s s 7.8

D ip lo d u s  an n u la ris  (L. 1 ”58) s s s 1.2.7.8

D .sa rg u s  (L .J  — 58) Sv Sv 7.8

P a g e llu s  e iy lh r in u s  (1... 1 '58) Sv Sv 2.7.8

P u n ta z zo  p u n ta zz o  (G m elin , 1 —89) S s 7.8

D e n le .x d e n ie s  (I... 1 —58) Sv Sv 2.7.8

Centracanthidae
S p icara  J lexu o sa  R ajinesque, 1811 + s + 7.8

M ullidae
M u llt ts  b a rb a tu s p o n tic u s  P ssip o v . 1 9 2 ' M + + s 1.2.3.4.6.7.8

Pom acentridae
C h ro m is  c h ro m is  (1... 1 58) + + + 1.2.6.7.8



Labridae
C teno labrus ru p e stris  (L.,1 ”58) + s + 1 .2 .6 .7 .8

L a b ru s  v ir id is  I... 1 —58 S + 1 .2 .6 .7 .8

S yn ip lio d n s cin ereu s (Bonnatciic. 1 —K 8) + + + 1 .2 .6 .7 .8

S .o ce lla tu s (Forsskal. I  ”5} + + + + 1 .2 .6 .7 .8

S. se  inu  (i'orsskal, 1 — 51 + + 7 .8

S .ro issa li (Risso, 1810) + s s s 2 .6 .7 .8

S .tin ea  L ., 1758 + s + 2 .6 .7 .8

Trachinidae
T rach inus d raco  I... 1 ”58 + + + 1 .2 .3 .4 .6 .7 .8

Uranoscopidae
U ranoscopus sca b er /.., /  —58 + + + 1 .2 .6 .7 .8

Blenniidae
R lc n n in s  o cella r is I... 1 '58 Sv S\ 7 .8

B  p a v o  R isso . 1810 S s 7 .8

B. sa n g u in o len tu s  Ta llas. I S  1 / + + + 2 .7 .8

B .sp h y n x V a le n c ie n n e s , 1 8 3 6 + + + 2 .7 .8

B .te n ta c ttla r isB ritn n ich . 1 "68 + + + 2 .7 .8

B .zvo n in n fi K o lom ha lovic , 1893 s s s 2 .7 .8

C oryphoblennius ga le r ita  (L., 1 —58) s s 2 .7 .8

Tripterygidae
T rip teryg ion  tr ip te ro n o tu s i R is so  I s llii Sv 7 .8



O phidiidae
O ph id ia n  ro c h e i M aile r, IH 4 5 + + + 1 .2 .3 .7 .8

Am m odvtidae
G vm n a m m o d yies e icere lu s (Rafinesque, 1810) R l + + 1 .2 .0

Callionym idae
C a llio n vn iu s b e len u s  R isso , 1 8 2 6 + s s 1 .2 .4 .6 .7 .S

C .p u s illits  D elaroche. 1809 S Sv Sv 1 .2 .6 .7 .8

Scom bridae
S a rd a  sa rd a  lllloeh , 1 —93) + Sv Sv 1 .2 .3 .6 .7 .8

S c o m b e r  s c o m b e r  1... 1 '58 M Sv Sv 1 .2 .6 .7 .8

S ja p o n n icu s  llou lluxn , 1 —64 S\ Sv S\ 2 .7 .8

T h u n n u s  tin n itu s  1... 1 '58 S\ Sv Sv 2 .7 .8

G obiidae
A p h ia  m in u ta  (Risso, 1810) + . + + + 1 .2 .6 .7 .8

R e n lh o p h ilo id e s  s le lla lu s  (Sauvage, 1 8 " ) s s s 1 .2 .6 .7 .8

B  brauneri Heling e l lljin. 192' s s s 6 .7 .8

C aspiosom a casp ium  (K essler, 18") + s + 1 .2 .6 .7 .8

C hrom ogobius ip iadriv ilta liislS te indachner , IS 'O ) Sv Sv

G o b iu s a u ra lu s R isso . 1810 Sv Sv 7.8

G. b u cch ich i S le indaehner. 1810 Sv Sv 2 .7 .8

G. co b itis  R a tios. 1811 + + + + 2 .7 .8

G  n ig er 1... 1 '58 + + + + 1 .2 .6 .7 .8

G. o p h io cep h a lu s  P a llas. 1811 + + + + s 1 .2 .6 .7 .8

kn ip o n itsch ia  g eo rg h iev i P inchuk, 19" s s s s 2 .7 .8

M e so g o b iu s  b a trochocepha lustP a lla s. 18111 + + + + + 1 .2 .6 .7 .8



X eo g o h in s  eep ha larges (Pallas. 181 II + + + + + 1 . 2 .6 .7 .8

X  .cepha largo ides P  inc  luik. 19—6 S s s 7

X ./I iiv ia ttlis  (Pallas. 1811) M M + + + 1 . 2 .6 .7 .8

X .g ym n o tra ch eh is  (kessler. 185—) + + + s 2 .6 .7 .8

X .k e ss le r i (G uther, 1861) s s s s 6 .7 .8

X .m e la n o sto n u ts  (Pallas. /811 ) M M + + + 6 .7 .8

X .p la ty ro str is  (Pallas. 1811) s s s 6 .7 .8

X . ra tan  fX o rd m a itn . 1840) + + + + + 2 .6 .7 .8

\ sv r im tit (Xordinaiin . 1840) s s s s s 6 .7 .8

P o m a to ssh is lu s ca itcasic iis(ka \vra jsk\) lierg, 1916 + + + + 1 .2 .6 . 7 .8

P .m a rm o ra tn s  (Risso. 1810) + + + + 6 .7 .8

P . m inu tus e lon g a tu s (C attestyini. 1861) + + + 1 . 2 .6 .7 .8

P ro lero rh in u s m artiio ra tits fP a lla s . 1811) + + + s 1 . 2 .6 .7 .8

Scorp a en id a e

S co rp a en a  p a re n s  1.., 1 "58 + p + 1 . 2 .6 .7 .8

S. n o la ta  R ajinesip te , 1810 s s s 6 .7 .8

Triglidae

A sp itr ig la c tic u lu s  (1... 1 —58) Sv Sv 6 .7 .8

T rig la  In te rn a  1... 1 ”58 s s s 1 .2 .6 .7 .8

Ç ephalacaitth idae

C e p h a la c a n tlm s v o l  H a n s i...  1 "58 Sv Sv 7

Both id ae
A iiio g lo ssa s  kessler i Schm id t. 1915 s s s 2 .6 .7 .8

Scoph th a lm id a e
P  se  I ta  m aeo tica  (Pallas, 1811) + + + + 1 .2 .6 .7 .8



S c o p h th a lm u s  rh o m b u s  f t . . .  1—58) S s s 6 .7 .8

P l e u r o n e c t id a e

P la tich th ys  f le s u s  lu scuslP a lla s , 1811) + + + + + 1 .2 .6 .7 .8

S o le id a e

So lea  vu lg a ris  Q uensel, 1806 s s 6 .7

S .iia su la  (Pallas, 1811) s s s 1 .2 .6 .7 .8

( iohiesoeidae

D ip leco g a s te r  b lm acu/a la  euxin ica  (M urgoci, 1940) s Sv s 2 .6 .7 .8

L ep a d o g a ste r  cundo lle i R isso , 1810 s s 2 .6 .7 .8

I ..lep a d o g a ste r  L ep a d o g a ste r  (Bonnaterre, 1 —88) s s 2 .6 .7 .8

I. ophddae

1. o p h ite s  p is e a to r iu s  1... 1 —58 S\ Sv Sv 2 .6 .7 .8

L e g e n d

M  - m a s s  

S  - r a r e

S v  - d i s a p p e a r i n g

B ib l io g r a p h y  : I - V i n o g r a d o v .  I9 6 0 : 2 - V in o g r a d o v .  1967: 3 - V in o g r a d o v .  1972: 4 - Z a i ts e v .  1959: 5 - P in c h u k .  S a v c h u k . 1982: 6 - R a ss . 1965: 7 - R ass. 

1987: 8 - S v e to v id o v ,  1964.



oc

T a b le  11. C h a r a c t e r i s t i c s  o f  the m a in  M a r i n e  W e t la n d s  o f  U k r a in e

Area of 
w etland (ha)

Type o f  wetland M ass species o f  plants 2 M ain species o f  breeding  
birds (max, pairs)

Season accum ulations o f  
birds 

(max, individuals) 3

Proposed  
category 4

32 800 A  r iv e r  d e lta II - P h .a .. T.H.. T .I ..  C ar a.. C ar .p .. 

C a r .a cu .

III - P h .a ..  T a . .  T . I . ,  P .p .. P .per., 

T r.n .. N .I. N .a .. S.l. JI.C .. A T.

I V -  I ..m .. L .g . .  H .p.. P .d .

V - A.S., A .g .. A .p .. E l.r .. 11 m.

C .o .(6 0 ).

A .a .(1 5 0 ).

A .p .(2 2 0 ),

F .a .(3 5 0 ).

I . e . ( 2 0 0 - 3 0 0 0 ) .  S .h .(2 2 0 0 )

C .o .(5 0 0 ). 

A .a .( l  400). 

P .o .(2  100).

P .c .(7  000 ).

p . p . d  3 0 h ) .

A .p .(2 3  000 ). 

A .q . ( 6  0 0 0 )

i

1 0  0 0 0 JI H o o d -la n d  m arsh  

in  the r iv e r  d e lta

II - P h .a .. T a . .  I T .  C a r .a .. C a r p . .  

C a r .a c u .

HI - P h .a .. T .a .,  T . I . ,  P .p .. P .per.. 

T r .n . .  N .I .  N .a . .  S .l .  A  . c A .f .

I V - L .m . ,  L .g . ,  H .p .. P .d .

V  - A .s . .  A .g . .  A .p . .  1-I.r.. I .l.m .

C o .(2 5 0 ) .

A . 1’. (1 80 0 ) .

N .r .(4 0 0 ) ,

F .a .(3  0 0 0 ) .

P .c rs .( l  2 0 0 ). P I .(350). 

E .a .(4 0 0 )

P e p s i  1 500). 

C .o .(2  000 ). 

A .p . (2 0  0 0 0 )

i

2 1  0 0 0 A  re s e rv o ir  in  the 

p la e e  o h  a  h a lf 

c lo se d  estuary

Ill  - P h .a .. Q.m., P .p .. P.per. P .e rs .(130 ). 

S .h .(4  5 0 0 ).

F. a .(500). 

A .f .(1 7 0 ) , 

L .c .(2 5 0 ) ,

G. p .(60)

P.O .(2 000). 

C o . ( 6  000 ).

A .a lb . (2 0  000 ). 

J I .p . ( I 5  000 ). 

A .f .(1 8  00 0 ),

A .f u l . (1 2  000 ). 

M.a .(3 000 ).

1 j i . (  14 000),

i



Area of 
w etland (ha)

T ype o f  wetland M ass species o f  plants 2 M ain  species o f  breeding  
birds (max, pairs) A

Season accum ulations o f  
birds 

(max, individuals) 3

Proposed  
category 4

L .c .(4  000 )

19 000 H a lf -c lo s e d  estuaries  

o f  sm a ll r iv e rs

HI - Z .m . .  R .m ..  P .p .. P h ..a .. B .m . 

I V -  S .c.. S p.. S.S.. L .g . .  L .S .. A r t .s .

I . e . ( 2  8 0 0 ) .  

S .a .(2 5 ) .

G. p .(60),

H. h.(40), 

V .v .( l lO ) .  

C a . ( 3 0 )

A . a . (7 0 0 ),

A .a lb .(1 3  00 0 ). 

A .p .(2 5  00 0 ). 

R .a .( l  300 ).

C .a lp .(5 500). 

L .c .(1 8  0 0 0 )

i

27  600 A  r iv e r  d e lta  w ith  

ch an n e ls  and  H o o d - 

lan d  lakes: an  estuary  

o f  h a lf -c lo s e d  type

n  -  T . p . .  c ' a i w . .  t a r . a . .  P h . a . .  T . k .

r.a.
IE - P h .a ..  T . k . l a., l r n .  N .I . .  

N .a .m  N .p .. S.n.

V I I -  C .a . .  B . I . .  P .a ..  A .p e c .

N .n .(2  500).

E. a .(350),

P .c .(2  000 ).

F. a.(2 700).

A .p . (2 0 0 ) .

A .a . (1 3 0 ) .

P .I'.O  300 ). P .c rs .(3 0 0 ). 

C o . (6 0 ) .

I . .r .(6 ( ) - 1 2 0 )

A .p . (4  000 ).

F .a .(5  0 0 0 ).

C .0 .(1 4 0 -1 6 0 ). A .a .(2 0 0 ). 

N .n .(3  00 0 ).

J I .c .(2 5  000 ).

L .r .(5  000 ).

A .q .( l  500)

i

1 1  0 0 0 A n  e s tu a ry  o f  h a lf- 

c lo se d  t\ pe

IE - Z .m ..  R .m . P .p .. C e l .

IV  - P .S .. L.S., L .g m .. K .p .. S.c.. S p.. 

S.s.

V I - B .m ..  P .c L  A r t.s . .  A .I .

S .h .(3  5 0 0 ). T .t .(4 0 0 ) .  

F .a .(4 3 0 ), P .c rs .(2 5 0 ), 

IM" (200).

S . a . (120 )

A .p .(1 5  00 0 ). 

A .f .(5  000 ). 

F .a .(7  000 ). 

F .a .(9 ( )0 ).

A .a lb .( 8  000 ). 

L .r .(1 7  00 0 ). 

L .m .(7  00 0 ).

i



Area of 
w etland (ha)

Type o f  wetland M ass species o f  plants 2 M ain  species o f  breeding 
birds (max, pairs) 3

Season accum ulations o f  
birds 

(max, individuals) A

Proposed  
category 4

L .e .(5  00 0 ). 

P .c r s .( l  2 0 0 )

26  0 0 0 A  r iv e r  d e lta I I -  1 1 . 1 . .  P h .a .. C a r .a c u .. C ar .o . 

IE - T r .n . .  N .p . .  P .nat.. P .n .. S.n. 

V I I -  A .d . .  A s p .e . .  1 .a.. C .n . .  Tli.b.

P .c .(4  500).

A .c i n . ( l  800 ). N .n .(4 5 0 ) .  

E .a .(3 5 0 -7 0 0 ). F .a (5 0 0 -9 0 0 ). 

P. crs. (2 0 0 -4 0 0 )

P .c (1 0  00 0 ). F .a .(90  000 ). 

A .p . (3 0  00 0 ).

A .f u l . (5  0 0 0 ). A . f . ( 6  000 ). 

M .s .(3 0 0 )

i

34  000 A  sea  ha \ IE - R .m ..  / . p . .  C .d . . N in P .p .. 

P h .a .. I .lax .. S .l.

I V -  S.o.. A r t s . .  S p.. 11.i . .  1 .-.

V ll - 1. -. S .c . C b . .  C e .

S .m .(700 ).

L .c .(4  000 ).

S .h .( l 500 ). P .c (2 7 0 )

P .c .(15  0 0 0 ). F .a .(5 0  000 ). 

C o . ( 1 0  00 0 ). A .p . (8 0  

0 0 0 ).

F .g .(4 0  00 0 ).

A .m .(5 0  00 0 ).

P .p u g . ( 6  0 0 0 ) .

C .a lp .(5 000 )

i

38 000 A  sea bay II - P h .a .. S.I.. S.t.

in - Z .m .,  R .m ..  C .d . .  N .m ..  P .p .. 

P .p e r.

I V -  S .c .  S .p.. A r t .s . .  np.. II \

V l l  - L .sab .. C p . .  l r . T . .  A r g .s .. S.s.. 

C t . .  C e .

L .m .(5  25 0  -33  60 0 ).

L .g . ( 6  800 -37  4 5 0 ).

T .s . ( 8  3 0 0  -2 8  8 0 0 ).

F .a .(1 2 0 ), P .c rs .(150 ). 

R .a .(2 5 0 )

l '.a .( 4 0 0  0 0 0 ).

C .o . ( l l  000).

A .p . (1 0 0  000 ). 

A .f .(6 0  00 0 ). 

A .m .(25  0 0 0 - 

4 0  000 ).

A .a lb .(15  0 0 0 - 

4 0  000 ).

A .a .(4 0 0 -2  000 ). 

P .p u g .(10  000 ).

i



Area of 
wetland (ha)

T ype o f  wetland M ass species o f  plants 2 M ain  species o f  breeding  
birds (max, pairs) A

Season accum ulations o f  
birds 

(max, individuals) 3

Proposed
category

A . e in . (5  0 0 0 ). E .g .(7 6  0 0 0 )

87 0 00 S ea b ay s III - Z .m . .  R e . , / . . p . .  C .d . .  N .m . .  P .p .

IV  - S .c .  S p.. L .g .. 1 in . .  P .d .

V I I  - I..sab .. C p . .  C e . .  A r t . s e o ..  

A r t .p ..  P.I.m.

L .c .(K ) 000).

L .m . ( 6  0 0 0  -17  0 0 0 ). 

L .g .(3 0 0 ).

S .h .d  0 0 0 ) .  S .a . (150). 

G .n .(4 0 ) .

T .s .(5  0 0 0 ).

A .c in . ( l  200). l l . c ( 2 0 0 -  

57 0 ). l . a . (2 0 0 -7 0 0 ). 

E .g . (5 0 0 -9 7 0 ).

P .c (  1 4 0 0  -2  4 0 0 ). M .s . (9 0 ) .  

T. tad . (7 0 )

P .c ( 2  5 0 0 ). E .a .(3 7  500 ). 

A .p . (  17 0 0 0 -4 3  0 0 0 ).

A .p e n .d 500). A . 1.(7 900). 

A .m .(7 0 0 ) .  l . l a d .d O O ) .  

C .c .(9 0 0 ) .

1 ,c . ( 6  000 ). L .i.(3 0 0 ). 

L . r .& L .m .  (25000).

E .g .(4 0 0 ) . E .a .(8 0 0 )

i

9 60 0 A  sea. ro c k y  co ast P .a.(500). C l i \ . (  120).

( ) .o .(7 0 ) . A .a p s .(2 0 0 ) .  

A .n ie i .( IO )

A .m .-n u m e ro u s  

A .f i l l . - n  um erous 

A .p .-o rd in a ry  

A .f .-o rd in a ry  

( i .  a.-ordinary 

P. crs .-scan ty  

P .n .-scan ty

n

80  0 0 0 A  salt la k e  w ith  

d i s t i l l e d  b a y s  and  

\  cry in te n d e d  co as ta l 

lin e ,  w ith  a  u rea l

1 - P h .a .. I . la x ..  S.I.. S.t.

III - /  ni.. /  ïï . R .m .

I V -  U . S . .  S.S.. C t .  . n j i . .  H .p .. S .c .  

L .g .. L.s.

L .c .(3  800). L .i.(2 4 5 ). 

L .m .(2  0 0 0 ).

L .g .(  1 3 0 0 ). d .n .(2 ( )0 ) . 

S .h .(3 0 0 ).

L .m e l.& L .r .&  

L .m .& L .g . ( 8  000). 

C .n .& C .I .(2  000). 

V .v .& P .lo b .&

i

3



Area of 
wetland (ha)

Type o f  wetland M ass species o f  plants 2 M ain  species o f  breeding 
birds (max, pairs) 3

Season accum ulations o f  
birds 

(max, individuals) 3

Proposed  
category 4

n u m b e r  o f  sa lin e  

d ro p s

V  - 1m I n  Art p PH  R in  

T in  . T .b .

Vll L .sab .. .A rg .s.. C e . .  A r te .

P .c .(5 5 0 ) . 

A .e in . (2 0 )

C .s p .(3 0 0 0 ).

C o .  (5 0 0 ). G .g .(  100-300). 

1 ta d .(500). A .c in .& E .a .&  

E .g .(3 0 0 )

165 0 0 0 A  sa il lak e  w ith  

d i s t i l le d  b a y s  and  

ve ry  in te n d e d  c o asta l 

lin e , w ith  a  great 

n u m b e r  o f  sa line  

d ro p s

1 - P I .a ..  T . la x . . S T . S t.

III - /  in  . /  n .. R .m .

I V -  I l .s . .  S.S..  C t . . l l .v ..  H .p .. S.c.. 

L .g . L.s.

V  - .1 in ., .l.g.. A rt.p .. P .d .  K m .. 

1 in  . T .b .

V II - l . s a b . .  A r g . s .. C o . . A r t e .

L . c . ( l l  600). L .i.(360 ).

L .g . (8 5 0 ) .  L .m e l .(4 5 0 ) .  

11.e .(4 7 0 ) .

S .h .(2  8 0 0 ). S .a .(3 6 0 ).

G .n . ( l  15). T .s .(4 7 0 0 ) .

P .c .(7  8 6 0 ). A .c m .(8 0 0 ) .  

P. 1.(500).

E. a .(500).

L .g . (5 0 0 ) .  A .p u r . (2 0 0 ) .  

N .n .(2 0 0 ) .

C o . (8 0 ) .

F. a .(500).

11.h . (6 0 0 - 8 0 0 ) .  R .a .(6 0 0 ). 

1 .1 .(500)

.A nas spp. &  A y th y a  

sp p .(7 0 0 )

P .p u g .(43  500 ). 

C a l p . (  127 6 0 0 ) 

C m . ( 2 6  70 0 ). 

T . t .  (11 800).

A .a lb . (2 0 0  00 0 ). 

A .p . (6 5  0 0 0 ).

1  lad .( 1 2  0 0 0 ). 

A .p e n .(65  00 0 ). 

A .a c u .( 3 5  0 0 0 ) 

l . .r .(1 2  5 00 )

i

26  0 0 0 An A zov  Sea ba\ o f 

estu a ry  ty p e

III - / . r . :  . / . p . .  k .e .

IV  - S.c.. S.S.. L .g .

Vll - L .s a b ..  C o . .  A r t .p . .  C a r .a .

L. c.(60).

S .h .(lO O ).

T .t.(2 0 0 ) ,

A .a . (2 0 0 -3  0 0 0 ). 

A .p . (9  0 0 0 - 

14 0 0 0 ).

n



Area of 
wetland (ha)

Type o f  wetland M ass species o f  plants

E lm .,  .l.g.. J.m.

A n  e s tu a ry  a t  Hie HI - Z .m ..  / . .p . .  R e .

m o u th  o f  M o lo c h -  IV  - S .c .. S.s.. E .g .

n av a  r iv e r  V II - E .sab .. C .e ..  A r t .p .

E l .m ..  .I.e.. J .m .

C a r .c .

M ain species o f  breeding  
birds (max, pairs) 3

R .a .(6 0 ). 

j H .h .(2 0 ).

A .e in .(2 0 ) .  A .p u r .(1 5 )

A .e in .(8 0 0 ) . A .a lb .(2 5 0 ) .

P .c rs .(2 5 0 ). A .p . (5 0 ) . 

G .h .(3 0 0 ). L .c .(5 5 0 0 ).

P .c.( 3 0 0 0 ) .  V .v .(8 0 ) .

R .a .(5 0 -2 5 0 )

Season accum ulations o f  
birds 

(max, individuals) 3

C o . ( 1 6 0 0 0 ) .

A .a lb .(2 2  00 0 ).

A .m .(3 000 ).

F .a .(18  0 0 0 ). L .c .(7  000 ). 

A n a s  spp .-o rd inarv  

P .c .-o rd inary  

A .e in .-o rd in a ry

E .a .-o rd in a ry

C .s p .-o rd in a ry _____________

A .a lb .(25  0 0 0 - 

40 000 ).

A .p .(25  0 0 0 - 

30 000).

A .m .(8 0  000 - 

100 0 0 0 ).

L .c .(5  0 0 0 -1 0  000 ).

K r . ( 5  0 0 0 -1 5  0 0 0 ).

F.a.( 15 0 0 0 - 

r o  0 0 0 ).

C .o .(2  000-5 000 ).

J I .a .(K )  0 0 0 - 

12 000 ).

P .c rs .(5  0 0 0 -

Proposed
ca teg o r y 4



J -

Area of 
wetland (ha)

Type o f  wetland M ass species o f  plants 2 M ain  species o f  breeding 
birds (max, pairs) A

Season accum ulations o f  
birds 

(max, individuals) 3

Proposed
category

1 2  0 0 0 ).

M .a .(5  000- 

1 2  0 0 0 ).

P .n .(5  0 0 0 -1 0  0 0 0 )

2 0  0 0 0 A  bay  in the A z o v  

Sea

II - P h .a .. B in . .  S .l ..  S.s.

IV  - S.c.. I ju.. S.m.

V - l l .v u l ..  C e .. P.a.. .l.g.. P.g.

V l l  - E .m ., L .r . .  L .t. .  A rg .s.. S.s.. 

E .s . l . d . .  C ar.c .

P .c .O  330 ). L .c .(2 3 0 ) . 

E .a .(120 ).

T . 1 .(2 6 -1 0 0 )

A .m . ( 6  000).

A .p . (7  000 ). A .a lb .(5 000)

i

1 800 A  bay in the A zov  

Sea  an d  d e lta  o f  

sm all r i \ e r

1 - P h .a .. T . la x . . S.I.. S.t.

HI - / . m . .  C .d . .  P .p .. N .m .

IV  - A r t s . .  L .m ..  I f p . .  II v  P .d . .P . c 

V l l  - L .sab .. E .m .. C p . .  ( i .e ..  ( i .g . .  

C e . .  A r g .s.. C a r .c .  G .p .

T .s .(8 0 0 ) .

P . c ( l  2 0 0 ) .  S .h .(6 0 0 ) . 

E .a .(70).

E .g .(40)

A .p .& A .n .&

ji.ni.&ji.r.&
A .a lb .& .. .( 4 0  000)

i

2  0 0 0 A  bay  in the A zov  

Sea

I - P h .a .. T .la x .. S.I.. S.t. 

in - A ir ...  C .d.. P.p.. N .m .

IV  - A r t s . .  L .m ..  I f p . .  II  v . P . d .P . c 

V l l  - L .sab .. L .m ..  C p . .  ( i .e ..  ( i .g . .  

C c .  A r g .s.. C a r .c .  G .p .

S .h .(7 0 0 -2  0 0 0 ) .  T .s .(5 0 0 -1  

000 ). S .a .(lO O ).

T .t.(5 0 ) .

H .h .(2 5 )

L .r .& L .c .&  

P .p u g .& C .l .&  

C .n .& .. . ( !  000)

i

1 400 A  bay  in the A zo v  

Sea

1 - P h .a .. T .la x .. S .L . S.t.

IE - l . m . .  C .d . .  P .p .. N .m .

IV  - A r t .s . .  L .m ..  H .p.. I I j i .. P .d . .P .c 
V II - L .sab .. E .m ..  C p . .  G .c .  G .p ..

S .h .(1 2  0 0 0 ) .

T .s.(5  000). L .r . (200 ). 

l . t . - n u m e r o u s .

K .a .-n u m e ro u s .

L .r .(5 000 -10  000). 

L .c .(5  000).

L .m .(7  000).

S .h .(5  0 0 0 ) .

i



Area of 

wetland (ha)

Type of wetland Mass species o f plants 2 Main species of breeding 

birds (max, pairs) 3

Season accumulations of 

birds 

(max, individuals) 3

Proposed 

category 4

C .e.. A rg .s.. C a r . c ( i . p. 1 l .h .-n u m e r o u s , C .n .(2  50 0 ).

C .1.(1 000). C .sp .dew  

th o u s .)

* n a m e  o f  w e tla n d  sec le g e n d  F ig .  18

• I (G ra s s -m a rsh y  c o m p le x ) .  II  (M a rs h y  c o m p le x ) .  I l l  (W a te r  c o m p le x ) .  IV  (G a lo p h y te s  c o m p le x ) .  V  (M e a d o w  c o m p le x ) .  V I (M e a d o w - g a lo p h y tc  

c o m p le x ) .  V I I  (P sa m m o p h y  tes  c o m p le x ) :

A .c .  - A zo lla  corolin iana; A .d .  - A g ro p yro n  dosyan thum ; A .f .  - A zo lla fd icu lo id es;  A .g .  - A g ro stis  g igen th ea ; A . I .  - A elu ro p u s  H ttoralis, A .p .  - 

A lo p e cu ru s p ra tensis:  A .p e c .  - A g ro p yro n  pectina tus:  A .s .  - A g ro stis  sto lonifera; A r g . s. - A rg u sio  sibirico; A r l . c .  - A rtem is ia  com prestis; A r t .p .  - I 

pon tiaca ;  A r t . s .  - A . san ton iaca ; A r t . s c o .  - A  scorparia; A s p .c .  - A sp ery lla  cynanchica;  B .m . - B olbo sch o en u s m aritim us:  B .t. - B ro m o p sis  im erm is: 

C .a . - C entaurea  arenaria; C .b .  - C . borystenica; C .d .  - C eratophyllum  dem ersum ;  C .e . - C alam agrostis epigeios; C m .  - C am phorosm a m onspliaca. 
C n .  - C erastium  nerain icum ; C p . - C ram pe p o n tic a ; C a r .a . - C ares aculiform es: C a r .a c u . - C . acuta: C a r .c .  - C  colchica: C a r .o .  - C  om skiniana; 

C a r .p .  - C  p se u d o cyp eru s; C a r .v .  - C . vesicoria;  B .a . - E upho rb ia  agraria; E .d . - E p h ed ra  distachia; E .m . - E rym g iu m  m aritim um ;  E .s . - E uphorb ia  
seguierana;  E l . r .  - E ly tryg ia  repens, E l .m  - m oeotica: E .v .  - F estu ca  valesiaca;  G .c .  - G lycyrrh isa  cehinata; G .g .  - G . glabra:  G .p .  - G ypsophila  

p an icu la ta ;  G .t. - G . tasligiata; H .p . - H alim io n e  peduncu la ta ;  I l.s . - Ila lo c n cm u m  strob ilaceum ; E Iji. - H olim io n e  verrucifera; H .v u l .  - H o lschenus  

vulgare; .l.g . - ./uncus gerardii;  J .m . - ./ m aritim us: K .p .  - K o ch ia  p rostra ta :  E .g .  - L im o n iu m  gm elin ii; E .m . - L im o n iu m  ineveri; l.s. - L eym u s  
racem osus; L .s .  - L im o n iu m  suffriticosum :  L .s a b . - L eym u s sabulosus:  L .t .  - Lactuca tatarica: N .a .  - N ym p h a e  alba; N .I .  - N y p h a r lutea; N .m .  - N a ja s  

m arina; N .p .  - N y m p h o id esp e lta ta ;  I 1.a. - P o a  angustifo lia;  P .c . - P la n ta g o  co m u ti;  P .d .  - P u ccinellia  distans; P .g . - P . g iga n th ea ; P .n . - P otam ogeton  
nodosus; P .p . - P . p ectina tus;  P .S . -  P la n ta g o  salsa; P h .a . - P h ra g m ites  australis; P .nat. - P o tam ogeton  nutans; P .per. - P . p er fo lia tu s; R .e . - R u pp ia  

eirrhosa; R .m . - R u p p ia  m aritim a; S .c. - S yren ia  cona: S.c. - S a licorn ia  europaea; S .l .  - S c irp u s lacustris; S i n .  - S u aeda  m aritim a; S .n . - Sa lvin ia  

natans: S .p. - S u aeda  p rostra ta :  S.s. - Sa lso la  soda: S.t. - S c irp u s ta bem aem on tan ii;  T.a. - Typica angustifolia;  T .b .  - T rig loch ium  hessarabicum ; T .I . -



o
o

T ypha  la tifo lia;  T . la x .  - T. laxm anii:  l . m .  - T rig loch in  m aritim um ;  T .p . - T h e lep le r isp a lu s tr is :  T h .b . - T h ym us borysthen icus;  T r .n .  - T rapa  natans;

L .m . - Z o ste ra  m arina: Z .n .  - Z . n o e lii: Z .p .  - Z an n ich e llia  pa lustr is.

3 —  A .a. - A n se r  a n se r;  A .a cu . - J ! \a v  acuta: A .a lb . - A n se r  a lb ifrons:  A .a p s . - .1/w.v «/>«*•; A .c. - i / m . v  crecca:  A .ein . - A rd e a  cinerea:  A .f. - A y th y a  

fe r in a ;  A .fu l. - A y th y a  fu lig u la :  A .m . - A y th y a  m ania:  A .m e l. - T / j i / j i -  m elba:  A n .  - A y th y a  nyroca;  A .p .  - .  p la tyrh yn ch o s:  A .p en . - d / ja s  pene lo p e:

A .p u r. - A rd e a  p u rp u rea :  A .q . - - i j i j i i  querqued lda:  C .a .  - C h a ra d riu s  a lexandrinus:  (.".alp. - Calidris alp ina:  C e .  - C yg rtu s c y g n u s :  C .I. - C hlid o n ia s  

leucoptera:  C . l i v .  - C olum ba  livia: C m .  - C alidr is m inu ta:  C .n .  - C hlid o n ia s n igra:  C o ,  - C yg n u s olor: C s p .  - C a lid r is  spp.:  E .a .  - E g re tta  alba: E .g .  - 

E g re tla  garzetta : E .a .  - Eulica atra: G .a .  - G avia arctica: G . C .  - Gallinula chloropus:  ( i . g .  - g v i i .v  sjn/.v: G .n. - G elochelidon  nilotica: G .p. - G /areo la  

p ra tin co la :  II .e . - H yd ro p ro g n e  caspia:  I I .h .  - H im a n to p u s  h im antopus:  L . c .  - J i a / Ta cachinnans:  E .g .  - / .  « n  h  genet:  L . i .  - Larus ichthyajtis;  L .m .  -

L a ru s  m inu tus:  L .m e l .  - Larus m elanocepha lus:  L . r .  - Larus rid ibundus:  M .a .  - M e rg u s  a lbellus:  M . S .  -  M e rg u s  serra tor:  N .n .  - S yc tico ra x  nycticorax:

N .r .  - J I 'e / to  rujina:  O .o . - O enan the  oenanthe:  P .a .  - P h a la c ro co ra x  aristo telis:  I'.e . - P h a la c ro co ra x  carho:  P e p s .  - P eleca n u s  crispus:  P .e rs . - 

P o d ic e p s  crista tus:  P.E. - P leg a d is  fa lc in e llu s :  P .I. - P la ta lea  leucorodia:  P . lo b .  - P h a la ro p u s lobulus:  P .n .  - P o d ic e p s  n igrico llis:  P .O . - P eleca n u s  
onocro ta lus:  P .p . - P h a la c ro co ra x  p yg m a eu s:  P .p u g .  - P h ilo m a c h u s  p u g n a x :  R .a .  - R ecu rv iro s tra  avosetta: S .a. - S tern a  a lb ifrons: S .h . - S tern a  

hiru iido:  S .m . - S o m a ter ia  m o l l i s s im a :  T .s . - Ih a la sse u s  sandv icensis:  T .t. - T ringa  to tanus:  T .ta d . - T adorna  tadorna:  V .v .  - P a n elltis  vanellus.

4  i - in te rn a t io n a l :  n  - n a t io n a l .

v5



T ab le  12. L ist o f Species o f F lo ra  and F au n a  E n tered  in the R ed  D ata B ook  o f  U k ra in e  and P rotected  on R eserve  

T err ito r ies

S p e c ie s R e s e rv e s

D P* CB **

P L A N T S

('hara tenuissim a - +

Ih 'lu la  horvslhcn ica  K ink. - f

('ctitaurca b reviceps ll/u i + +

l.e iico ju iii aeslivu in  1. - +

T ulipa  schrenkii Regel. - i

P ulsa tilla  n igric ians S lo rck - +

O m itlio g a tlu tii am p/ii/o lium  Y .ahar - 4

S tip a  horvstlw nica  K lok. - +

S. capi 1 lata/.. - +

C hrvsopogon  g rv llu s (1.) Trin. - +

A slro d a u cu s litto ra lis  (B ieh .l D rude - +

O rch is p ic ta  I. o isc l -

O. coriophora  /.. - +

O. m orio  L. - +

O .nerviilosa  Saca lo - +

O .fragrans P o llin i -

().p a lu s tr is  Jacg. f +



O .laxifora  Lam . -

A lliu m  scvth icum  /o z .

Trapa  na tans + -

N y m pho ides p e lta la + -

Sa lv in ia  na tans < -

A N IM A L S

C ru  s ta c e a

/  p o g eh ia  p u silia  P elagna. 1 '92 -

P a chygrapsus m arm aralus Labrieius, 1—93 - +

Carcinus aesluarii Sarda. IS 4 — -

In s e c ta

P .m p u sa  fa sc iu ta  Bridle. IS 36 - +

E .p en n ieo m ia  1 Pallas. I —S 6) -

B ra d vporus m ultilurbereulala  1 P iseher-lTaldbeim . IS33) - +

Sa g a  p e d a  1 Pallas. 1 '86, - t

C alosom a sveophanla  1 L innaeus. 1 '58) - +

L u e a n u s  c e rv u s  L in n a eu s . 1 '58 -

S eo lia  m aeulala  D rum . I — 3 - +

S a la n a s  g ig a s  p versm a n n . 1S55 + +

P u d ia  pavonia  1 L innaeus). 1 '58 - +

p .sp in i (D enis e l Sclujjcrm uller. 1 "5) - +

A g lia  lau (Linnaeus). 1 '58 - f

P rosperp inus p ro sperp ina  (Pallas), 1 "2 - f

C allim orpha  quadripuncta ta  (Poda. I'64) - +



I.im cn titis  p o p u li (Linnaeus. 1 ”58)

A s tito id e s  sponsa  L inne. 1—6—

P apilio  m aclu ion  (Linnaeus. 1 —58)

Ip h ic lid e sp o d a lir iu s  (Linnaeus. 1 ”58) 

Z erv n th is  p o lix e n a  IDenis. Sch iffennuller. I  

Z e g r is  cu p lie m e  (I'.sper, 1805)

A ch ero n tia  a lropos (Linnaeus. 1 —58)

A n a x  im pera lo r Leach . 1815  

( 'o rdu legaster a nnu la tus annu la lus (Lalreide. 

I r is  p o lv s lic lica  11 'iscer-lValdlteini, 1833) 

H ip p a rc h ia  sla lilin u s (H ufhagel, 1—66) 

X v lo co p a  va lga  (ierstaecker. 18—2 

O sinodc iina  erem ita  

. \ leogop is sc o h ric o m is  

H o in h u s  la esu s

('a llop lerix  sp len d en s taurica. Selvs. 1853  

( ' v irg o  (Linnaeus. 1—58)

C  'eralophvlus p o ly c e ro s  (Pallas. 1 "  1) 

l.eucom igus cand ida lus (Pallas. I — I) 

U tetheisap idchella  /L innaeus, 1—58)

M o llu s c a ________________________________________

O slrea  ed id is  l.inneus. 1 '58 

P is c e s

H u so  huso  p o iu ic u s  Sa ln icov, 1934

\ S a lm o  in itio  labrax  P allas, 1814



H ip p o ca m p u s g u ttu la tu s m icrostephanus Sa lastenenko , 1 9 3 ' - +

X lo ro n e  la brax  (Linnaeus, 1758) - +

T rig la  lucerna  L innaeus, 1 ~ 58 + +

L o p h iu s  p isc a to r iu s  L innaeus, 1 ~ 58 - +

A c ip e n se r  n u d iven tr is  L ovetzky, 1828 + +

A c ip e n se r  sturio t -

A .ru th en u s -

llu e h o  h u e h o + -

U m bra kram eri + -

R u tilu s  fr is i i + -

(io b to  u ra n o seo p u s + -

Z in g e l z in g e l + -

Z  streher + -

C ivm n o eep h a lu s  sc h ra e tse r i -

N e o g o b iu s  cepha larges + -

R e p t i l ia

hdap lie  quatuorlineata , (Ratios, 1814) - +

(jo /ith er ja q u la ris , G m elin, 1 ”89 - +

C oronelía  austríaco, haurentl, 1768 - +

V ipera  ursini, C hristoph, 1861 - +

A v e s

P e leca n u s onocrota lus, L innaeus, 1 D 8 + +

P. crispus. B ruch , 1832 + +

A rd eo la  ra llo id es (Scopoli, 1—69) + +

P la la lea  leucorodia, L innaeus, 1 "58 + +



P leg a d is  fa lc in e llu s  (Linnaeus. 1 —661 + +

C iconia  n igra  (Linnaeus. 1—58) + +

R itjihren ta  ru fico llis (Pallas. 1—69) +

C vgnus bewickii. Yarrele. 185(1 + +

Tadorna fe r ru g in e a  (Pallas. 1 —46) + +

A vth va  nvroca (Culdenstadl. 1 "0) + +

B u cep h a la  clangula  (Linnaeus. 1 —58) + +

Som a ter ia  m olliss im a  (Linnaeus. 1 —58) + +

M erg u s serralor. L innaeus. 1 '58 + +

P and ion  ha liae lus (Linnaeus. 1 —58) + +

C ircus cvaneus (Linnaeus. 1 "66) i +

C inacrourus (S.C.Celin. I — l) + +

B u te o  ru fin u s  (C re trsckm ar, 1 8 2 ) - +

C ircaetus ga llicus (Gmelin, 1—88) - +

H ieraaelus p en n a n ts  (Gmelin. 1 ”88)

A q u ila  zapax (Pem nunek. 1828) - +

A .clanga. Pallas. 1811 + +

A .pom arina  C  1. lire/on. 1831 + +

A .heliaea . Savigny: 1809 + +

A. ebrvsaelos. (Linnaeus. 1—58) + +

lla liaeelus a lb icilla  (Linnaeus, 1 '58) + +

G ypsjulvus (Hablizl, P83) -

L a leo  cherrug. G row  1834 +

F.peregrinus, P unslall. 1— / + +

F .naum anni. P luseker, 1818 + 1



G ru s grits, (Linnaeus, 1 —58) + +

A n th ro p o id es  virgo. L innaeus, I  ”58 + +

O tis  tarda, L innaeus, 1 —58 4 +

O. te tra .x  (L innaeus, 1—58) + +

B u rh in u s  o ed icn em u s (Linnaeus, 1—58) + +

(  'h a ra d r id u s a lexandrinus. L innaeus, ! "5A -t* 4

H im a n to p u s  h im antopus. (L innaeus, 1758) + +

1 lae in a n to p tis  ostra legus, L innaeus. 1 —58 + 4

L rin g a  s ta g n a tilis  (Bechstein. 1803) i +

X tim e n iu s  tenuirostris. I 'ie il/o l. 1 8 1 ” + 4

X .arqua ta , (L innaeus. 1—58) + +

X .p haeopus. (Linnaeus. 1 —58) + 4

(ilareo la  p ra tin co la . 1 L innaeus, 1 —66) + 1

G .nordm anni, X o rd inann . 1842 + 4

la r u s  icltt/tvaetus. /'a lius, 1— 3 + +

1 Ivd ro p ro g n e  caspia, (Pallas, 1 ””0) + +

B u b o h u h o , (L innaeus, 1 —58) -i» +

T y to a /h a  (Sco p o li, 1 ”69) - +

L a n iu s  e.xcuhitor. L innaeus, 1 ”58 + +

I ..sena tor. L innaeus, 1 ”58 + +

M o n tic o la  saxatilis , (Linnaeus, 1766) - +

E m b eriza  m elanocepha la , Scopoli, 1—69 - +

S tiirn u s  roseus. (L innaeus. 1—58) - +

A cro cep h a lu s  p a lu d ico la , (1 "teillot. 1 8 1 ”) + +

R e g u lu s  ig n ica p illu s (Tem m inick, 1820) + +



P h a la c ro co ra x  /n g m a e  (Pallas. I " 3) + -

P .a res to te lis  (Linnaeus. I —61) + -

O xvnra  lencocephala + -

M ih tts  m ilviis + -

S tr ix  n ra lensis + -

P a s to r  ro sen s + -

Mammalia
M v c ta ltts  leisleri. K ulil, 1818 - 4-

S ie is ta  snblilis. P allas. 1 —33 - +

A lla c ta g a  ja cu lu s , P allas. 1 "8 - +

S e ir to p o d a  telinn  fa h -jc in i. L ich tenstein . 1823 - 4

S p a la x  arenarius. R eshetn ik , 1939 - 4

M u sle lla  erm inea. L innaeus, 1—58 - +

M .lu lreo la . L innaeus, l"6 l - +

l.tttra  In tra . L innaeus. 1—58 -

A deles m eles , L in n a eu s . 1 —58 - +

L u rs to p s  o u u e a tu sp o n tic u s . H arahasclt. 194(1 - 4

P h o eo en a  p h o eo en a  re lic ta  A bei. 1905 - 4-

D e lp h in u s  deip ltis  p o ttlie u s  Barahash-Sikifot~v. 1935 - 4-

M o tta c h u s  inonaeltus. H erm ann . I —"9 -

N o te :  D l 1* - D u n a is k ie  P la v n i  R e s e rv e

C B * *  - C h e rn o m o rsk )  B io sp h e re  R eserve



Index

A. clausi, 9, 11

A. g u ldenstad ti colchicus. 2 7 . 4
A . ru th e n u s ,  2 7
A. sturio. 2 7 , 3 

. I J l r a  - C erastoderm a. 17 
,//>;•« o v a ta .  4 2 . 10. 11 
A b ra m is  h r  ama. 23 
A can th o ch ito n a  caseictdaris. 13 
A canthoco lp idae . 30  
A ca rtia  clausi. 4 . 7. 8 . 9. 5 
A ca rtia  clausi.. 4. 5 
A cerin a  acerina. 28  
A ch ro d in a  sulcata. 6  

. tc ipenser nudiventris. 27  
A cip en ser  ruthenus. 3 
. tc ipenser stellatus. 4. 23  
A c ip e n s e r id a e .  4 . 2 3 . 27  
A crochaetium , 12 

A c t in o m y c e te s .  7 
A dacna , 4 
A lm a. I

,1 /O IM . 6. 4. 26. 27. 4. 22. 23. 3 

A lo sa  kesleripontica . 6  

A lth er in a  m ochon  pon tica . 5 
A m m o n ia  tepida. I 1 
a m p h ip o d .  6 . 4 . 3 9 , 2 6 , 2 

tm phythoe vatllanli. 4 2  
A m u r  riv e r . 5. 9 
A n a b a e n a .  1. 2 

A n g u illa  anguilla. 2 3 . 2 7 . 2 8  
A nkistrodesm us. 1. 4. 6  

A n kistro d esm u s acicu laris  v a r.. 4 
A n kistro d esm u s actictdaris. 1 

A nom a lo cera  po terson i. 9 
A p h a n iz o m e n o n .  I. 2 
A p h a n izo m en o n  flo s-a q u a e . 4 
A p h ia  minuta. 5. 9 

A p o g lo ssu m  ruscifo lium . 12 
/ t r c a í i o í i e .  13 

A rn o g lo ssu s kessleri. 24  
A rtem ia  salina. 6 . 5. 26  

A sc id ie lla  aspersa. 43

A s c o m y c e te s .  7

A s o la c e a e ,  8

A s ta c u s  a sta c u s. 6 . 2 7
A t la n t ic  O c e a n . 2 7
A u re lia  aurita. 4. I I. 5. 3
A x o n o la im u s  se to su s .  12
A z o v  Sea. 1. 2. 3. 1. 5. 6 . 13. 10. 11. 12. 15.

17. 18. 1 9 . 2 2 .2 6 . 4 3 .  1 . 4 .9 .  11. 12. 13.
1 5 . 2 2 . 2 5 . 2 0 . 2 1 . 2 2

B

B. agile, 7
B . m yco id es . 1
B. m lrifieans. 1
B ab in . 7. 10
B acillus. 2 . 3. 5. 7
b a c te r ia . 3. 1. 2. 5. 6 . 7. 8

b a c te r io b e n th o s . 1 . 6

b a c te r io p la n k to n .  1. 2. 3. 5. 6 . 7
B acterium . 1
B ac teriu m  salivarius. 1
B a k a ls k a y a . 4
B a k a ls k y  B ar. 6

B a la n u s  im provisus. 6 . 38 . 4 0 . 41 
B a lb ek . 1 
B a ltic  Sea. 27
B a rb u s barbus boristhenicus. 28  
b a s id o m y c e te s ,  7 
B a s id o m y c e te s .  7 
b a th )  p la n k to n . 9, 13, 14 
B e lo s a ra y s k a y a  B a r . 2 0  
B e lo s a ra y s k y  B a y . 2 0  
B en thop h ilo id es brauneri, 24  
b e n th o s . I, 10. 6 . 3. 5. 3 5 . 11. 16 
B e r d y a n s k a y a  B ar. 2 0 . 2 2  
B e r d y a n s k y  B a y . 2 0  
B e re z a n . 2 . 9
b io c o e n o se s .  1. 3. 6 . 4. 6 . 8 . 13. 17. 3 5 . 36 .

4 3 . 1L 12. 13. 15. 10. 15. 16. 19. 21 
b io to p e s . 1.2. 4 . 7. IL  12. 19. 2 9 . 7 .2  
B ir_ \u c h )  Is la n d . 22  
B ittiu m  reticulation. 4  1. 4 2



316 Black Sea Biological D iversity

b iv a lv e .  3. 6 . 3 5 . 36 . 37 . 3 8 . 3 9 . 4 0 . 4 2 . 11.
12. 13, 15. 10 

B le n n iu s tentacularis, 5. 9 
B o ls h o i  I o n ia n  C a p e . 21 
B o o p s  h o o p s. 5 
brodiaei. 6 . 27  
Bucephalidae. 30

c
('. a lbiceus, 7
('. bergonii, 5
( ' . fu s u s .  4
('. gracilis. 4
('. lanceolata, 5
('. lata. 5
('. pon ticus. 9
C . p s e u d o m a c ro c e p h a la .  8

C  reinchardii. 1
('. tenuissim a. 1
(". tripos. 4
('. tum ida. 4. 5
I', turgida. 5
C alanus helgolandicus. 3
C alanus pon ticus. 1. 8 . 9
c a lc a r  - a v is .  4 . 5 
C a l l ia n a s s a ,  5. 8

C allionvm uss risso. 26
(  andida  albicans. 7
C a p e  l-'o ros. 4. 43 
C a p e  M a r ty  a n , 21 

C a p e  T a rk h a n k u t.  2 . 5. 11. 2 2 . 2 4 . 2 5 . 34 . 35 . 
21

C ap e  U re l .  2. 43 . 20 
C aprella  aeanti/era, 4 2 . 6  

(  em bella  cuspidata, 4 
C e n ta rc h id a e , 2 8  
(  en tropages kroyeri. 4. 5 
C entropages pon ticus. 1 1 

C e n tro p h ic a e ,  1 
Ceramium. 7. 12. 14. 15 
C eram ium  elegans. 1 
C eram ium  ped ic illa tum , 13 
C eratau lina  pelag ica . 5. 17. 19. 2 0 . 21 
Ceratium /urea. 4 
(  eratophyllum , 9. 10 
C eratophyllum  dem ersum , 9. 10 
c e s lo d a . 30

('h. affinis. 3 
C  7). com pressus. 5 
(  'h. coronalus. 4 
(7 ;. curvisetus. 3. 5 
(7 ;. insignis. 5 
C  It. karianus. 4 
CJT. salinarius. 6  

C  socialis. 3. 5 
C haetoceros. 2. 3. 4. 5. 17. 19 
C haetogna tha , 14 
C haetom orpha  chlorotica. 4 1 
C haetom orpha  flo u rish . 1 2 
C halca lhurunus eha lco ides danubica. 23  
C hora in term edia  A . Br.. 1 1 
C h e m o m o rs k .  2. 4.3. 20  
C h e rn o m o rs k y .  6 . 1. 6 . 7. 9. 12. 21 
C hironom us p lum osus. 6 . 26  

C hironom us sa linarius. 5 
('h lam ydom onos g lobosa. 1 

C h lo ro c o c c o p h ic e a e ,  1 
C hlorophyta. 3. 6 . 5. 9. 14. 15 

C hondrea  dasyphylla . 7 
Chrom is chrom is. 5. 2 4 . 4 2  

('hrom ohacterium . 7 
('hrom ogoluus ip iadrivillatus. 24  
c h ry s o p h y ta .  2 . 4 

C h ry s o p h y ta .  1 .2 .3  
C h y tr io d io m y c e te s .  7 
Cirrenalia fu sc a .
( 'l a d o c e ra . 1. 4 . 5 
c la d o c e ra n . 4 . 5 
Cladophora. 4. 6 . f 5  
(ladophora glom erata . 4 
(  ladophora  vagavunda. 1 
(la d o p y x ix  setigera. 6  

C ladosiephus verticilatus. 13. 15 
( 7/osia vaslijica . 3 0 . 34  
C lu p e id a e ,  2 3 . 2 7
C  lupeonella  cu ltriven tris cultriventris. 4. 23  

2 7

C o c c o l i th o p h o r id a .  4 
C oceolithus huxleyi. 6 . 19 
( 'odium  verm dlaro. 13 
Coelastrum  m icroporum . 1 
co li. 3

C o p e p o d a .  1. 5 
C orallina  granifera . 12. 13 
C o ru c h  r iv e r ,  4 
Corynophlaea. 12
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C oscinodiscus. 2 . 4 . 5 
c rab . 4 . 9, 5

C rangon  crangon, 6 , 2. 6 . 27  
6  rassostrea  gigas. I I .  16 .25  
C ren ilabrus qu inquem aculatus, 6  

C rim e a ,  2 , I I ,  16, 19. 2 2 . 2 4 . 2 5 . 2 9 . 34 . 36 .

4 0 . 4 1 . 4 3 . 2 6 . 15. 17. 18. 19. 2 0  
Crucigenia irregularis. 1 
c ru s tacean s . 4 . 6 . 16. I. 5. 7. 3 
(  ryp tom onas acuta. 5 
c ry p to p h y ta ,  4 
C  ryp tophyta , 5  
('teno laprus rupestris. 6  

C tenopharyngodon  idella. 2 3 . 28  
c u m a c e a n s , 4 
C > a n o b a e te r ia .  1 
C yclo te lla  caspia. 2. 4 . 6 . 19 
C y g n u s  cygnus. 2 
6  ylin d ro th eca  closterium , 5. 21 
C ym bella  ventricosa, 4 
Cyprinus carpio. 23 
Cystoseira. 3. 6 . 7. 4 2 . 12. 13. 16 
C ystoseria  barbata. 9

D

D acty lo co ccp sis  ' raphidio ides. 2 
D a n u b e , 2. 3. I. 2. 4. 6 . 7. 1. 2. 3. 5. 1. 6 . 8 .

1 I. 2 . 4. 8 . 9. 10. 11. 12. 15. 17. 18. 22 . 
2 4 . 2 6 . 2 9 . 3 1 . 3 2 . 3 3 . 39 . I. 4 . 7. 10. 12. 
13. 15. 17. 1 9 .2 4 .2 7 .  1. 2 . 3. 6 . 1 9 .2 1 .  

22
D a n u b e  d e lta . 2 . 1 1 .2 .6  
D a sia tis  pastinaca . 4 
D asya tispastinaca , 2 7 . 22  
D a sya tis  pastina la . 24  
D elp h in u s delp lu sp o n ticu s . 2 9 . 6 . 16 

D eto n u la  con/et~vaceae. 4 
d e u te ro m y c e te s .  7 

D e u te ro m y c e te s .  7 
D ia to m a  vulgare. 4 
D ictyosphaerium  pu lhellum . 1 
D ilop h u sfa sc io la , 1. 14 
D inobryon  s/>. 6 . 17 

d in o f la g e l la te s ,  4 
d in o p h y ta ,  2 . 4 
D in o p h y ta ,  1
D ip leco g a sler  b im aculata  euxinica, 25

D iplostom atidae, 3 0 
D istephanus. 6

D n e p r. 2. 3. 1.2. 1 .3 .  1 .7 .  10. 1 3 .2 2 .2 4 .
2 6 . 2 7 . 2 9 . 3 1 . 3 2 . 1. 4 

D n e p ro -B u g s k y  l im a n ,  2 . 10. 19. 7 
D n e str . 2. 3. 1. 2. 7. 1. 2. 3. 4. 7. 10. 2 2 . 2 4 .

2 6 . 2 8 . 3 1 . 1. 4 . 7. 15. 2 0 . 21 
D n e s tro v s k y  l im a n . 6 . 2. 12. 19. 27  
D o lg y . 6

D ryosphaera  navigans. 7 
D u n a isk ie  P la v n i.  6 . 1. 20. 22 
D z h a r y la g a c h  is la n d . 5 
D z h a r y lg a c h  Is la n d . 21 
D z h a r y lg a c h s k y  B a y . 4

E

E. lancvii. 6

E ctocarpus. 4 1 . 12. 14. 15 
E cto ca rp u s confervoides, 4 1 .  14. 15 
E g o r li ts k y  B ay . 18. 19. 40 . 6 . 9. 10. II 
E g o r li ts k y  R u t. 6

E n g ra u lis  encrasicho lus pon ticus. 6 . 2 5 . 23
E nterom orpha . 6 . 7. 8 . 14
E n terom orpha  inteslinalis. 7. 14

E n terom orpha  pro lijera . 8

E nterom orpha . I  Iva. 6

e p ip la n k to n .  9. 14
E scherich ia  colt. 2. 1
E so x  lucius. 2 3 . 27
E udo rin a  elegans. 1
E u g le n o id e a .  I
e u g le n o id s .  4

e u g le n o p h y ta .  2 . 4
E u g yra  adriatica. 43
e u r ib io n ts ,  1 1

E u th yn n u s alleteratus. 22

E utrep tia  viridis. 6

e u tro p h ic a tio n . 5. I. 2. 6 . 11. 6 . 7. 8 . 13. 16.
2 5 . 6 .7 .  8 . 1 7 .2 2 . 1 1 

E va d n e  nordm ani. I I 
E xuvia e lla  com pressa. 6  

E xuvia e lla  cordata. 4

F

iE  ehrenbergi. 9
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I  pannonica . 2
fauna . I. 2. 9. 5. I I .  15. 16. 17. 18. 19. 2 3 . 7.

12. 13. 15. 16. 3. 9. 22  
F ellodistom atidae. 30  
f la g e lla te . 4 . 5 

F lavobacterium . 3 
flora. I. 2. 5. 6 . 8 . 3. 9. 12. 15. 22 

F ra x in u s pallisae. 8  

fu n g i. 3. 7. 19. 9

G

G aidropsarus m editerraneus. 6

G am busia  offinis. 10
G am m arus locusta. 6

G asterosteus aculeatus. 23
g a s tro p o d . 6 . 3 7 . .39. 4 0 . 4 2 . I I .  12. 15. 10
G a s tro tr ic h a .  12
g en era . 3. 4. I. 3. 5. 7. 4 . 5. 6 . 7. 9 
g en u s . 4 . 10. 2 . 7. I. 5. 4 1 . 27  
g h o s t sh rim p s . 5. 8  

G ig a r t in a  a c ic u la r is .  5 
G leocapsa, 6  

G nath ia  bacescoi. 13 
g o b ie s . 8 . 2 3 . 2 4 . 2 5 . 2 6 . 38 . 4 . 6  

G om phonem a p a v id u m . 4 
G onio trichum  elegans, 15 
G ould ia  minima. 3. 36 . 37 . 12 
G racilaria  verrucosa. 4 1 
G raphium  sp. 8  

G r ig o r ie v s k y  lim a n s . 4 . 11.21 
G rubea  clavata. 42  
G ym nam m odites accredits. 5. 9

H

H aliclona ascidia. 6  

h a lo p h i l ic ,  5
H alosaphiea  ham ata  Johnson, 7 
H alporidae, 30  
H a rp a c t ic o id a .  4. 12. 14. 15 
H em im ysis  serrata. 4 
Ilem iroidae. 30  
h e rm it c rab s. 5. 8  

H eterocapsa triquetra, 5. 6 . 19 
h e te ro tro p h , 5 
h e te ro tro p h s . 7. 6

Ih lle a  fu sifo rm is. 5. 6  

H ip pocam pus ram idosus. 26  
H yaloraphid ium  conlorlum . 1 

H ypania. 4
H yphochy trium  pen iliae. 7 

Ilypop lillia lm ic lithvs m olitrix. 2 3 . 28  
h y p o x ic .  4. 5. 16. 5. 7. 8 . 15

1

ic h th y o fa u n a . 2 2 . 2 4 . 2 5 . 4 2 . 9 
h lo tea  baltica basteri. 6  

Iv a n o -R y b a lc h a n s k y .  6  

Izm a il. 6

je l ly f is h .  4. 11.5. 3. 13

K

K a c h a . I
K a la m its k y  B a y . 24  
K a p e  K h e rso n e s .  21 
K a ra d a g . 6 . 11. 18. 1 9 .2 6 . 1 6 .2 1  

K a rk in itsk y  H ay. 4. 6 . 1 1. 23 . 24. 36. 37. 38.
3 9 . 4 0 . 4 1 . 4 3 . 12. 2 4 . 27  

K efk en . 2. 9

K e rc h  S trait. 18. 2 2 . 3 5 . 4 1 . 13. 24 . 21 
K i l i y a  delta. 6 . 2. 9. 32 
k ilk a . 4. 27 
K o k te b e l .  26  
K o n sk ie . 7 
K rivay  a Bar. 20 
K riv a y a  B ay. 2. 43 

K riv o i Bay. 20 
K r iv o i  Pen insu la . 2. 43 
K ru g ly . 6  

Kylinia. 12

L

/.. boristhenicus. 2 8  
/.. cepliulus. 28  
L ab idocera  brunescens. 9
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L agerhe im ia  genevensis. 1
la g o o n s. 1. 5. X . 2 6 . 30
la rv ae . 4 . 5. 6. X . 9. 10. 12. 13. 9. I I .  15. 16.

2 6 . 3
L aurenc ia  coronopus, 12 
L aurenc ia  obtusa. 41 
L a u re n c ia  p a p ilo s a .  5 
L aurenc ia  p inna tifida . 13 
L e b y a z h y e ,  10
L en tid ium  m editerraneum . 3. 3 8 . 39  
L epadogaste r lepadogaster. 6 
L ep o m is g ibbosum . 10 
L e p o m is  g ib b o su s , 2 8  
L ep tocylindrus danicus, 5 
L eptosphaeria  avicenniae, 7 
L eu c iscu s agam icus, 28  
L eu thesia  difform is. 7 
Lithotham nion. 6 
L ucioperca  lucioperca, 2 3 . 28  
L yngbya  major. 4

\ î

V. c Uipii ca.. 2 
M. italica. 2. 4 
JJ/. longiseta, 2

m a c ro p h y te s . 5. 7. 16. 19. 2. 9. 10. 13. 14. 15
m a c ro p h y to b e n th o s . 3. 1.8
m a c ro p h y to c o e n o s is .  4 . 6
M acro p ip u s holsatus. 42
M a cro p u s arquatus. 6
m a c ro z o o b e n th o s .  3. 4. 15. 16. 17. 1 9 .3 6 .

3 7 . 3 8 . 3 9 . 4 0 . 4 1 . 4 2 . 9 .  1 1 
M a llam onas allorgei. 2  
m a rin e  m a m m a ls . 3. 30  
M e d ite r ra n e a n . 3. 2. 5. 15. 2 4 . 4. 3. 12 
m e g a lo p a . 4 . 5

m e io b e n tb o s . 3. 10. 12. 13. 14 
M elin n a p a lm a la . 3. 17. 36 
M elo b esia  fa rin o sa . 1 
M elo b esia  lejolisii. 15 
M e lo s i r a  g ra n u la ta . 2 . 4 . 5 
M elo sira  italica. 2. 4 
M elo sira  various. 4 
M eringosphaera  m editerrane, 6 
M erism opedia . 6

M erla n g iu s m erlangus euxinus. 6. 23 
M erla n g u s m erlangus euxinus. 3

m e ro p la n k to n . 6
M e s o s a p ro b io n ts .  8
M e so ïh e r is lu s  se to su s. 12
M icractin ium  pusillum . I
m ic ro a lg a e . 1. 2
M icrococcus. 2. 3. 5. 7
M icrococcus albus. 1
M ic ro c y s tis .  2
M icro cv lis  aeruginosa. 4
m ic ro f lo ra .  1
m ic ro o rg a n is m s . 1. 7
m ic ro p h y to b e n th o s . 3. 1.4
m irabilis D ic tiosphaerium  pulchaellum . 4
m ix o tro p h e s . 4 . 5
M n em iopsis leidyi. 5. 6. 9
M n e m io p s is  sp. 8. 9. 13. 14. II
M o d io lu s phaseo linus. 3. 35
M ohrenstern ia  parva. 42
m o llu s c s .  6. 4 . 16. 30 . 37 . 39 . 4 0 . 4 2 . 4 3 . 1

6 . 7. I 1. 12. 13. 15. 16. 2 4 . 2 5 . 9. 10. 1 
M o n o tin ts  monachus. 10. 2 9 . 6 
M onodacna . 4 
m o n o g en ea . 30 
M u g il saliens. 2 3 . 2 
M u g ilso -iu v . 5. 6. 2 4 . 9. I I 
m u lle t. 5. 8. 2 4 . 2 5 . 37 . 9. 2 
M u llu s  barbatus pon ticus. 2 5 . 23  
M vaarenaria . 3. 6. 17. 38 . 1 I. 12. 3. 10 
M yca le  syrinx. 6 
M ycobacterium . 1 
m \ c o b io ta .  7
M yriophyllum  spicatum . 9 
M y s  M a r ty a n .  6. 11. 12. 14 
m y s id s . 4 . 2
M ytila s te r  lineatus. 4 0 . 4 1 . 4 2 . 4 3 . 10. 1 1 
M y tilu s  galloprovincia lis. 3. 6. 30 . 34 . 35 .

37 . 4 0 . 1. I I .  12. 24  
m y x o tro p h s .  6

N

JT. m iliaris. 1
N. stint,H ans. 1.9. 11.3

N. seriata. 3

Najas. 10
X eisseira . 1
n ek to n . 1
n e m a to d e s .  I I .  13. 30
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X em alonereis unicornis. 13
Sereis succinea. 6. 17. 38. 39. 40. 42. 10
X eroph is ophiilion. 26
New Euxinian. 3. 4
Xitzselua. 2. 3. 5. 19. 21
X itzsch ia  intermedia. 4
X i/zsclua seriata. 5
X octiluca m iliaris. 1. 3
X octiluca scintillans. 4. 7. 8. 9. 5
X ym phaciae alba. 9
X ym phoides pelta ta . 9. 10

O

O. gem inata. I 
(9. limosa. 1 
(9. planctonica.. 1
O. tenuis. 1 
CJ1 ucrainica. I 
Obitochaya Bar. 20 
Obitochny Bay. 20
Odessa Bay. 3. II. 12. 13. 23. 38. 39. 40 
()desskaya. 4
O d o n to g a d u s m erlan gu s euxinus. 4. 23
oligosaprobie. 6
( )o ty s tis . 6
O ocytstis borgei. I
Oomycetes. 7
Orlov. 7
Oscillaloria. 1.19
O scilla loria  gern mala. 4
Oifrea eobi/rx, 5. 10. 30. 34. 1. 8. 1 1. 25. 26
oyster. 5. 10. 1. 8. 25. 1 I

p

/'. cubanicus. 6. 27 
P. eiclrwaldi, 6. 27 
P . e legan s. 6. 4 2 . 2. 2 7  
P . elon gatu s. 9 
/'. knipowitschii. 4 
/'. m ajor. 4  
/'. minusculum. 4 
/'. pipachypus, 6 
/'. rhodopis. 9. 14 
I ' .  Ji7e/m. 4

Pachycerian thus solitarius. 43

P achygrapsus marmoratus. 10 
Palaem on adspersus. 6. 42. 2. 27 
Pandorina monuu. 1 
P aram ysis interm edia. 4 
parasites. 3. 7. 29. 30. 32. 33. 9 
P elec iis  cultratus. 23. 28 
P enilia  avirostris. 7 . 1 1  
P ercarina demidojfi. 23. 28 
P eridiaslrum . 6 
peridinians. 4. 6. 5. 17 
Peridinium. 4. 5. 6 
Peridinium  triquetrum. 5 
Peridinium  trochoideum. 5 
PJL brodiaei. 6 
/ / ; .  membranifolia. 6 
P/i. net~vosa. 6 
/ / ; .  pseudoceranoides. 6 
AJI. rra/7/7, 6 
P hacus lenticarus. I 
Phaseolina. 16

Phocaena ph ocaen a  relicta. 29 
Phocoena phocaen a  relicla. 6. 16 
Phorm idium  amhiguiiin. 4 
P hotobacterium . 2 
P htisica  marina. 6
Phyllophora. 3. 4. 6. 2. 4. 6. 24. 40. 4 1 .1 .6

7. 8. 10. 27. 10. 13 
P hyllophora brodiaei. 9. 6 
P hyllophora nervosa. 2. 6 
phytobenthos, 4. 7.2. 12 
phytocoenoses. 5. 6. 7. 8. 13. 14. 15 
phytoplankton. 3. 4. 5. 1. 2. 3. 4. 6. 1. 13. 2.

4. 5. 6. 7. 16. 17. 18. 2 
picoplankton, 4 
Pinnularia braunii. 4 
PI. polyphem oides. I 1 
plankton. 1. 10. 6. 7. 1. 3. 7. 6. 11.4. 12 
Planktoniella  sol. 6 
P lanococcus casei. 7 
P la tic h th y s  f le su s  luscus. 3. 23. 28. 4. 24 
P leo p is  polyphem oides. 4. 5 
Pleurobrachia. 1. 8. 13. 14 
P leurobrachia  rhodopis. 1.8. 13. 14 
P olin tapes aurea. 43. 10 
polychaeta. 3. 12. 37. 39. 40 
polysaprobionts. 7. 8 
Polysiphonia  denudata. 1 
Polysiphonia  elongata. 6 
Polysiphonia  sanepiinea. 1
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P olysiph on ia  xitbulifera. 13. 15 
Pom acentridae. 5 
P om atom us solicitor. 25 
P ontaslacu s leptodactd is. 6. 27 
P on tella  m editerranea. 9 
Pontellidae. 4. 9. 5 
Pontic, 4. 5 
Ponto-Caspian. 4 
P ontogam m anis inocollcus. 4. 2 
P o ro p ila  dithici. 6 
P orph yra  leucosticta. 12 
P otam ogeton  nodosus. 1(1 
P otam ogeton  pectinatus.9 . 10. 11 
Potapovsky, 9 
Potievsky. 6 
/V .  com pressa. 4 
/V. micans. 4

P ringsheim teU a soutata. 15 
P ron octilu ca  acuta. 6 
P rorocen tru m  cordata. 4. 17. 19. 20. 22 
I'roroccntiin i cordata. 6 
Proloccraliiau rclicitlatiitii. 6 
P ro to cccs  m aculatus. 30 
protozoa. 6
P seiidoca lam is elongatus. 3. 8. 9 
Pseudocum a. 4
P seu dogam m aras m aeoticus. 6. 26 
Pseudom onas. 2. 3. 5. 7 
P seitdon io iia s turcosa, 1 
I'scm lorashora p arva , 28 
P seu du lvella  nadsonii. 15 
P tcrocitiua . 4 
P terosperm a  cristaliim . 6 
Pimclitaria latifolia. 1 
P ungith is p la ty g a s te r  p la tygaster, 28 
P un tazzo  puntazzo . 5 
Pylaiella liltoralis. 7 
P vrrophyta . 3. 5. 6

R

i la /a  clavata. 23. 27. 4. 22
R alfsia  verrucosa. I 5
R apana thom asiana. 6. 38. 11. 12. 25
R apa ita  llioinasina. 6, 1 I
R hithropanopeus h arrisi tridentata. 42
Rhizosolenia, 4. 5. 19
R issoa  splendida. 42

Rotifera. 1. 5 
R uppia  spiralis. 1 0 
R utilus fr is ii. 28

.V. apiculatum. 5 

.V. opolinensis. 5

.V pulchra. 1 1 

.S', quadricauda. 5
\ setosa. 9. 14

.V suhlilis. 2
S abatieria  abyssalis. 1 I
Saccharom yces cerevisiae. 1
S agitta  setosa. 1.8.9.  14
Salnto I ra d a  labrax. 23. 27
S aprolegn ia  tnonoica Pringsheim , 1
saprophyte. 1. 2. 5. 6. 7. 8
Sarciiut. 1
S arcin a jlavo . 7
S arda sarda. 25. 4. 23
Sargasso Sea. 27
Scapharca inaequivalvis. 6. II. 13. 15. 16
Sceletonem a coslatum . 4. 5. 17. 19.21
Sceletonem a subsallum . 5
S cen ed esm u s. 2. 4. 6
Sceiiedesiiiu s quadricauda. 2. 4
S ceitodesn ius acuminatum. 5
SchoenoplektU S Iriqtieler. 9
Scir/m s lacuslris. 9
Scom ber scom brus. 25. 23
Scripsie lla  trochoidea. 5. 6
Scvtosvphon lom entaria. 14
Sea of Japan. 5. 9. 11
Serranidae. 5
Serranus scriba. 5

Sevastopol. 6. 5. 6. II. 12. 25. 41. 24. 25
Shaganska) a. 4. 15
shrimps. 6. 2. 6. 27
silicoflagellata. 4
Siluris glanus. 28
Siluriis glanis. 23
Smaleny, 7. 10
Solenoozemsky. 6
South Bug. 2. 22. 26. 27
Sparganium erectum. 9
Sparidae. 5. 24
S p/iacelaria  saxatilis. 6
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Sphacellaria  cirrhosa, 12 
Sphaerolaim us dispar. 12 
Spiofilicorn is, 17
Spra ttu s spra ttu s phalericus. 6. 3. 23. 27. 22.

23
Squalus acanthias. 23. 27. 22
Staph , aureus. 7
Steinhausia m ytilovum. 30. 34
Stephanodiscus astraea. 4
S tephanodiscus hantzschii. 2. 5. 17. 19
Stephanodiscus subsalsus. 2
S tilophora rhizoides, 1
S tra tio tes aloides. 9
Sukhoi liman. 21
Synchaeta baltica, 8. 9
Synedra. 3. 5
Synisom a capita. 41 .6

T

7'. grossheim ii. 9 
Tendra Island. 5. 7 
Tendra lakes. 8 
Tendrovskaya Bar. 20. 21 
Tendrovsky Bar. 8
Tendrovsky Bay. 2. 8. 7. 2. 4. 17. 39. 42. 43. 

6. 9. 10. 11. 20
T e r e b e l l i d a , 16
T erebellides stroem i. 3. 35. 36. 38. 42 
T erg ipes tergipes. 13 
T erschellingia longicaudata. 1 I 
Th. subsalina. 4. 19 
T halassionem a nitzschioides. 4. 5. 6 
T halassiosira  parva . 4. 19 
Trachinus draco. 25
Trachurus m editerraneus ponticus. 6. 25. 4. 

23
Trapa natans. 9. 44. 2 
Trematodes. 30 
Tsiganka. 9
turbot. 5. 8. 25. 26. 35. X 
T ursiops trucalus ponticus. 29  
T ursiops truncatus pon ticus. 6. 16 
Tvphia angustifolia, 9

H

Ukraine. 2. 1. 10. 7. I. 27. 42. 43. 24. 25. 26.
I. 2. 3. 6. 9. 12. 17. 18. 22 

I  Iva. 6
I  Iva  p h y to co en o ses . 6 
t Iva rigida. 41 
t  rauoscopus scaber. 25 
I  rospora  pen icilliform is. 8 
L'llyuksk) Liman. 20

V

Venus gallina. 3. 37. 12 
I esicu laria  maritim a. X  
Vilkovo. 10. 6 
Vimba vim ba n. carinata. 23 
Vistula basin. 27 
Volvococcophiceae. 1 
V o l \  zhin l.es. 6

W

wetlands. 2. 6. 1. X. 4.3. 44. K). I. 7. 20. 21

X

xanthophyta, 2. 4 
X iph ias gladius. 22

Y

Yagorlitsky Bay. 20 
Yagorlitsky Kut. 20 
Y uzhniy  port. 2. 4

z

/  marina. 6. 14. 15 
/. nana. 6. 27 
Z alerion  variuin. X  
Zannichellia. 10 
Zhebriansky B a \ .  2 
ZheleznyBay .  10 
Zmeiny. 2. 9. 17. IX. 42. 15. 22 
Zmeinv island. 2
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Zmeiny Island. 2. 18. 15. 22
/oca. 4. 5
Z ooplank ton . 3. 4. 1.5, 6. 7. 8. I I. 13. 2. 5. 6.

15. 3. 13. 16 
Zostera. 3. 6. 4. 41. 42. I. 27. 28. 3. 10. II.

14. 15
Zostera marina. 2. 10. 41 
Z\ uom\ cotes. 7
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