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Properties'of‘the macrophyts under
ENmDRItoring of the coastal mariney
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o
~remm’mendat|ons on the determination of a number of
morphofunctlonal indexes of unicellular and multicellular
- — forms of aquatic vegetation. GEF project for recovery of the
ecosystem of the Black Sea. — Odessa. — 2003. — 32 p.
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ological and ecological identification
speuesﬂﬁ%ity
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. Theory = Coefficient of

M» ana «k» — onvaromental
T O VALY,

'“—?-fl mnau 1761) EESVIACATIUN, (G. Minicheva,
N E. Wilson, 1967) 1990)
' "’ ulina tenuissima I - Spices 1200
sc:IIIatorla viridis r - spices 424
— Kllmla virgatula r - spices 270
~ Pilaiella littoralis I - spices 140
= Jrospora penicilliformis I - spices 110
Cladophora albida I - spices 85
Polysiphonia denudata Kk - spices 56
Ceramium elegans Kk - spices 26
Cystoseira barbata K - spices 9
Fucus serratus K - spices 3




Mainirule of rearrangement a plant.community ati crease of
. production ErocesEJ‘ i—

Jnder mr‘r- ase tf the substance and energy stream the large perennial
alitetiophic formswith,alange talus,andilong life cycle were replaced by, .
Sellffilamentous or unicellular forms with a short life cycle and a high

' environmental’ activity.

Maine ‘advantage of morphofunctlonal agproach - aII V|taI

and size forms of the autotrophies are estimating by the
common universal index =S /W (specific surface of the
population)



MethodiGa’I!ﬁg)mmendations for the calculation of
the morphofunctional indexes
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Methodical recommendations
on the morpho-functional indexes define
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pfimacrophyte’s mophofunctional indexes (Odessa; 2004)
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2 Valueroispecific surface of the Black Sea macrophytes; .

populations (S/WM —
— e | —

Species (S/W),  m2Ko-l
Cysitogairar gzifezitzy (Elefe)e B ejele )7 e ] = 6.26 £+ 0.40
trariefel mc dai(DE) Lenerm. 9.57 £ 0.45
Polysiononfr r.odlael (Dillw.) Grev. 11.38 £ 0.38
Galiclitien) !ﬂﬂfé’ (Grev.) Born. et Thur. 12.88 £ 0.80
Coraligzt oifieipio 5 17.06 + 1.01
= ‘Qf.eli;_—‘ §1a dichetoma J. Ag. 20.54 + 0.99
" a’mrum rubrum (Huds.) Ag. 34.72 £ 1.36
’: ‘Cladophora albida (Huds.) Kutz. 81.75 + 4.48
Callithamnion granalatum (Ducl.) Ag.) 105.00 £ 8.10
Ectocarpus siliculosus (Diflw.) Lyngb. 123.10 £+ 4.80
Kylinia virgatula (Harv.) Papent. 299.37 + 20.96
Erythrotrichia carnea (Dillw.) G. 335.74 + 15.21




Vhy is it useful to use
tional morphofunctional
arameters of macrophytes
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~under monitoring?
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Rearrangement the Mediterranean Basin’s algae
. under the eutrophication

INANENO90S, u riesull
Of & urrJ,)nJr" IONIof*
NoruenAdriatic Sea, e Species of genus Fucus—
(e Flcts / 50/0'65 m2.kg'!

SOIIIURITY"

SHbstituted: by the e Species of genus Gelidium —
= -ig;:};a eral (Short cycled) m2.kg!
== CTés and by turf-like

_-_'.4.—.

— Ge7/d/um pussiitm mats. e Ephemeral (short cycled)
- (Munda, 1993) SPecies = m2.kg-1.
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Changeiof the morphofunctional portrait
Environmental activity of dominant speci
on' the monitoring

April 2011

17 o 2
," '.. »
‘ “ v J

B
iF

‘~\

% <
- 'y
X
v i
P .
g p

-

rospora:penicilliformis — Cladophora vagabunda —
S W 119 m2.kg1! S/W 47 m2.kg1
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—

Porphyra leucosticta — Ceramium elegans —
S/W 63 m2.kg? S/W 26 m2.kg1
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to estirmzeite .;‘tﬁe ESC of coast marine ecosystem

_ r‘r espondlnq to WED and MSED




Morphofunctional
approach to estimation
of the macrophytes

Key assessment
principles of the WFD
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ﬁfﬂlm ation of the logical Status'corresponds to' requirements
DIIENVatenkramework Directive (EU Directive 2000 C).and-
| REFCOND (2003) —

______

SC EQR
(Ecological (Ecological
Status Class) Quality Ratio)

o |05
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splogical Evaluation Index (EEIL ’
5'the main parameter -

|mat|on of the water ecosystem

al statl

be expressed with a classical or
hofunctlonal parameters of the
roalgae assessment

—~‘—’

s, J—

-=ReC|U|rements to the indicators which are used as EEI:

~ » Reflection of the basic ecological function of Biological
Quality Elements

* Sensitiveness to the anthropogenic load

* Comfortable for monitoring




Possible options,of the macrophytes indexes as

Sours

Index

Property

Classical botany

Marine Strategy
Framework Directive
DIRECTIVE 2008/56/EC
OF THE EUROPEAN
PARLIAMENT AND OF
THE COUNCIL (2008)

ANNEX I

Characteristic for
angiosperm and
macroalgae:

- Species composition
- Biomass

- Annual/seasonal
variability

Reflected the biological
structure

Morphological and
functional groups

Orfanidis S, Panayotidis P,
Stamatis N (2001,2003);
Orfanidis S, Panayitidis P,
Ugland K (2011)

Coverage value of the:
- ESG |

(k-selected species)
(IC, 1B, I1A)

-ESG I

(r-selected species)
(1B, 11A)

Reflected the ecological

function on a high-quality

level

choice

Surface parameters
(Morphofunctional
approach)

Minicheva G (1998);
Minicheva G, Zotov A,
Kosenko M (2003)

- (S/W), — absolute value
for dominant species

- (S/W), — mathematical
mean value for floristic
composition

- (S/W)s — summarized
value for floristic
composition

Reflected the ecological
function on a
guantitative level
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High=quahty’andiquantitative approaches of the macro
parameters’ determination for EEI

mmﬂw specific

uy:tldls, dl‘mbee of populatlon, S/Wp -

7.5

IA 9.5

IB 10

A 11

A 14

IB 16

]3] 24

= Ceram:um IIB 26
:_,:-'_ .-«Chaetomorpha 1B 32
ST (lva I8 36
.~ Bryopsis 1B 47
Cladophora IIB 75

Bangia 1B 85

Callithamnion 1B 130

Ectocarpus 1B 160

Acrochetum IiB 280

Ceanobacteria 1133 300-1200
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Morphofunctional indexes of macroph

i or-t.o,,.exEressed th

—

- ——— ———"

o — —

pu— —— w—

-—

L LCERIDIIITITH IS SACU VLY RS Wahs

VEICUE V_JLL; ol athe first Three Dominant Populations specific
SUlliciCE ,:‘ 2

> SO ty Actlwty (average), S/W, .om

dVENage yﬁ _~of the all populations specific surface in the Community

- '

J ,;’f osenouces Activity, S/W,,,

_dv <ife] ted factor of species (by blomass or cover) with different
Aecofoglcal activity in the phytosenouces;

e “Phytosenouces Surface Index, Si,,
total value of the phytosenouces algae surface

— -
p—

i



Phytosenouces Surface
Index; Sl



Glassification schenefor: macrophyteis;“morphofunctioaindexas' .

ESC — :Q EEhrange. —
B o e = — -
(W), | EQR —T(SW),,m?kg* | EQR TSI, , units ["EQR
m2_ "% '__-
High (S/W)3pp < > (.82 (SIW), < | >0.98 Sl,, <25 | >0.93
15 60
Good 15 < (S/W)3pp 0.54 60<(S/W), < | 079 |[25<Sl,<]| 061
<30 80 40
| Moderate | 31<(8/W)q, 0.37 81<(S’'W),< | 058 |41<Sl,<| 041
= <45 120 55
S Poor 46 < (S/'W)3p, 0.25 121 < (S/'W), 0.17 56<Sl, | 0.22

<60 <200 <90




fithe Ukrainian,Black Sea water ecosystems
corresponding to WFD standards
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Tiligul liman . Good

. Good
Good
. Good
. Good
Good
. Moderate
- Moderat
. Moderate
. Moderate

. Moderate
) Moderate
- Moderate
. Moderate

Grigorievskiy liman . Moderate



Classificati'o;n%water bodies of the Black Sea Ukrainian part on
basis of estim vof functional activity of macrophytobenthos”
dominants in accordance to WFD requirements
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"/\_,? 12 i1s 16 UKRAINE
MOLDOVA ) 1,13_\\ 14
13 17
gl
LIV, o 10
2"., 9 PRy
W R WP 8 it
-V- AZOV SEA
6
¥ S
2 5
= 21~
J‘ 3 e 26
ROMANIA 25 RUSSIA
22 244
23
# | Name # Name
BLACK SEA 1 | Danube avandeita 14 Gngonevskiy iman
2 | Zhebrijanovskiy bay 15 Tikigul iman [
3 |Zmeinyjisland coast 16 Berezanskiy iman
B ISasykleke 17 Dnipro-Bugskly liman ]
5 |Zemov's phyllophora fiekd 18 Egorlytskiy bay
6 | Tudopvskie limans 19 Tendrovskiy bay [
. 7 |Shabolatskiy iman 20 Karkinitskly bay
Ecological Status Class :
" Water objects 8 | Drister iman 21 Donuziay lake ]
@ +ish 8 Poor e State border 9 | Suhoy iman 22 Kalamitskiy bay
Good - Bad Regional border o8i8sg |10  Odesskiy bay | 23 Sebastopol bay |
11 Hadzhibeyskiy liman 24 Karadag coast
2 % 2
Moderate e p———— ., 12| Kujalnitskiy iman 25 Feodosija bay [
Map: Center for Regional Studies ‘ 13| Dofinovskiy iman 26 Kerchenskiy channel
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SC structure for water bodie
lack and Mediterranean Seas

-— L3

T m——

ckiSeal(27.areas oft =V stern Mediterranean (83 areas

o~
, % ESC, %
Al
= s0 ¢~
= 45 4~
= 40 +~
e 35 e
- = High 30 +7 ® High
= Good 25 47 ® Good
B Moderate 20 - |~ B Moderate
m Poor = Poor
15 7
Bad Bad
— 10 A
5 -
= 0 . . . . -
& # s SO N Y



T
"~

long-term glyhamic of ESC value for the Odessa coast
(northwestern part of the Black Sea),
resavediby use SI, index.

19801982 19841986 198819901992 1994 1996 1998 2000 2002 2004 2006 2008 20102012
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