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Introduction

This chapter brings together several strands
of current research concerning Marine
Protected Areas (MPAs) in the Black Sea in
general, and in Ukraine in particulas. First, it
provides a more accurate assessment of
the total area of MPAs of different status
within six Black Sea countries. Second, the
impact of eutrophication on the features and
the development of MPAs in Ukraine s con-
sidered. This is followed, thirdly, by a brief
overview of the method used for identifying
and justifving the designation of new MPAs
(or expanding existing MPAs) in Ukraine.
hased on integrated evaluation of anthropo-
indicators, and determining the ecological
value of marine areas. Finally, the opportu-
nity of developing public ecological moni-
toring for the Black Sea is explored.

Overview of MPAs in the
Black Sea

It is well known that the reproduction of
mast living marine natural resources takes
place in the coastal zones (Zaitsev, 2006)

because of the edge effect in which physico-
chemical and biological interactions are
most intense at the interface between land
and water It s no coincidence that most
protecied areas are located near coasts. Al
the same time, this zone suffers the highest
human pressure because of urban expan-
sion, transport and other infrastructure
development. exploitation of living and non-
living resources. and steady extension of rec-
reation areas. Around 15 million people live
im the 2km wide coastal zone of the Black
Sea. & million of them in Ukraine alone
{Panchenko, 2009).

Conflict between economic activities and
the need to maintain ving resources has led
to the establishment of MPAs. One of the
first Black Sea MPAs, the Black Sea
Biosphere Reserve. was established in
Ukraine as early as 14 July 1927 to protect
coastal and marine communities near the
Dnseper River delta

It & difficult 1o determine the precise
extent of the existing Black Sea MPA net-
work. First, almost all the MPAs comprise

mﬂh;ﬂtmﬁmw
closed limans, isolated from the sea, which
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cannot be included with the Black Sea by
definition. Third, the definition and classii-
cation of protected areas in the Black Sea
couniries differ to a greater or lesser degree
from the IUCN cdassificstion (Laosche,
2011}, For example, where the ILWCN has
seven categories of protecied area, Bulgaria
has five, Romania has 10 {Begun of al., 2012),
and Ukraine has 11; moreover their classifi-
cation criteria are different.

Another difficulty in determining the
total area of MPAs in different countries is
that their areas often include sites with mul-
tiple designations. For example, the trans-
pational Danube Delia Biosphere Reserve
in Romanta and the Danobe Biosphere
Reserve in Ukraine also inclode wetlands in
the Ramsar list. The Natura 2000 protected
area ‘Ropotama’ (Ropotamo wetland com-
plex} in Bulgaria contains four natural
reserves (Begun et al, 2012), several Ramsar
wetlands [Marusheveky, 2003) and the Blato
Alepu nature monument. A recent publica-
tion on Black Sea MPAs sayvs that there are
no protected areas in Turkey apart from
Ramsar wetlands in the Kizilirmak River
delta (Begun et al, 2012) However. we
know about two nature reserves (Igneads
Flooded Forest and Sarikum Lake) and 2
permanent wildlife reserve i Yesilirmak
Delta (Marushevsky, 2003: Owtirk et al,
this velume).

To consolidate the existing data shout
the actual area of the existing Black Sea
MPAs, they were divided into three groups:
(i} protected areas (reserves) of internationsl
significance (importance): (H) Ramsar wet-
lands; and (ki) areas of national significance.
Protected areas of local importance were
nol taken into account, Map measurement
wis used to determine the areas of the MPAs
connected with the Black Sea in cases where
the figures were absent from the available
literature {Marushevaky, 2003),

Analysis of the information collected
cnabled us nol only 0 map the curmment
distribution of MPAz in the Black 5
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{Figure 121}, but also to establish some
important quantitative characteristics about
them. Thus, the area of water-bodies in the
MPAs connected with the Black Sea
amounts (o3 totad of T55840ha. The Black
Sea countries can be ranked by their MPA
extent as follows: Ukraine - 82.08%;
Romania - [4.7% Georgia - 2.2%
Turkey - 07%: Bulgaria - 04%; and
Russia - O.1%.

Ecological Characteristics
of the Ukrainian Part
of the Black Sea

Geographic Featunes

The Ukrzinian part of the Black Sea coast
has 2 length of some 1829km. It has special
grographical conditions and associated eco-
systems. that have: to be taken into account
when planning a network of MPAs. The vast,
shaflow (15 to 55m depth) shelf platform in
the north-western Black Sea (Oztiirk et al.,
this volume}, froms the Danube River to Cape
Terchankut. extends over more than
55000km’. It receives the waters from three
large nutrient-nich European rivers: the
Darube, Dniester and Dnieper. These condi-
tions resalt in the shell being the most bio-
logically productive area of the Black Sea
(Fastsev, 2006), contrasting with the Crimean
Peninsula coast (acknowledged by IUCN as
ome of nine centres of European blological
diversity) which i less productive but has
the highest natiornal level of landscape and
biological diversity (Yena ef al., 2004).

Biodrversity

According to the Black Sea Transhoundary
Diggnostic Analvsis, Annex 4 (Commission
on the Prodection of the Black 5ea Against
Pollution, 2007}, the Black Sea hosts 4
diztinct habitat types. Of these, 42 are pre-
sent in the Ukraimian part of the Black Sea,
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Table 12.7 Black Sea MPAS of mtermatonal and natonal level n Dlrame

Protected Marine
Mo AP atatun General area (ha) ares (ha)
i Dariltee Baviphere Rewiie S0251 b8
1 Chornomorsioyi Beoapherr Roweror 1 25S EEL
25 Karadap Natural Reserve 28794 B
14 Lebinzrhi Indamds Natural Reserve Ball D612
23 Cape Martian Matoral Reserve 240 120
a7 Cape Opuk Matural Resrmve |72 iz
3 Turls lirman complen Natonal Nateral Park 2TEES HuY
16 Tarchankut Cape MNamonal Mataral Park IO 160
) Biobereshia Sviatondava Mabonal Natersl Park 353x3 25000
1 Dizharvigachskyi Mational Mamersl Park pIREL ] 264
5 Zernow's Fhyllophora Saair Significance Preserve 02 500 402500
Tiehd (eoiamirall
13 Senall Pinllophors Firkd Sanonally Importsn Reserve 3B S0 A 5
st arcall
] Emmiviny Island Mananally brgmertend Resere L2 232
{rosbongial )
13 Karkinitshvi Gull Natnnally brsportant B & Es
[ Erwrbugecall
9 Kaozschis Bay Mytinnally bespeortant Reserws i 23
| eowdergecad
21 Cape Aiva Matiwrally binporiant Resorve 1132 08
s s
Tatal ascas T2 2 B DT

g MNumber nefer o saes shown in Figure 12 8

high level of marine biodiversity, indude
only (2% of all Ukramian MPPAz of inteona-
tional and national importance.

This rone also experiences significant con-
flicts between different human economic
activities (such as construction, agriculture,
industry and recreation). These conflicts
adversely affect the state of marine ecosys-

Approaches to Management tems to a greater or lesser degree. A matrix
and Monitoring of MPAs in comprising Hhmﬂ;n-ﬂmedmhctﬂﬁ
Ukraine and 15 types of biota respanse (Zaitsev,
2006} was proposed for integrated assess-
Taking Account of Anthropogenic ment of the aathropogenic impact (Al).

Influence in the Justification of am MPA

As. mentioned above, the coopastal ome
supports  high biological diversity and
concentration of life due to edge effects

If the intensity of anthropogenic impacts
is assessed on a seven-point scale from *very

negative’ (1) to “very positive’ (7), it is possi-
ble to estimate an overall Al score for a given
area. For this purpose, 3 matrix of expert
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ossessment of siress [actors and biota
responses can be used (see Table 12.2). For
example, the average Al scores for 26 areas
of the Black Sea in Ukraine, from the Danube
Delta to the Kerch Strail, are given in
Table 123, The Al scores correspond well
with protected areas and can be used as an
additional indicator in support of the MPA,
The least nomber of stress factors (3)
influenced the Zernovs Phyllophors Field
MPA, while the most [24] affected the
Odessa Guif ecosystiem. The Al scores show
that Sukhoy liman, which hosts a commer-
cial seaport, had the highest level of anthro-
pogenic impact In contrast, the manmnme
areas having protected status and situated at
some distance from the coastline (Femmov's
Phyllophom Field and Zmiviny Island) bad
the lowest level of anthropogenic impact.

Plant Morphological Indicators
for Rapid Monitoring of MPAs

In 2015, the Commission on the Protecnon
of the Black Sea Against Pollution approved
the use of plant morphological indicators
(Minicheva et al, 2014) as pant of the Black
Sea Integrated Monitoring and Assessment
Programme #sandirds. These indicators
directly reflect the ecological function of the
Bottom vepetation and therefore have advan-
tages over other structoral phvicindicators
such as florstic composstion, biomass and
cover. The simple morphological methods
knvalved allow rapid and accurate assessment
of the intensity of autotrophic procrsses and
thus the ESC of the marine eoosystem.

The main aim of the Marine Strategy
Framework Directive (MSFD, 2008/56/ELC)
i5 to achieve Good Environmental Siatus
{GES) of marine waters, such that they pro-
vide ecologically diverse and dynamic
oceans and seas which are dean, healthy and
productive. Reaching GES is not only the
main aim of joint efforts by European states
in maring protection and management. bt
also an importamt aspect of MPA monitor-
ing and assessment. To interpret what GES

FEL | Marrgermend o Marne Protedied Al A Neraek PrTIRe D

means in practice. the MSFD sets out 11
descriptors. which describe what the envi-
ronment will look like when GES has been
achieved Each descriptor reflects different
aspects of the marine environment’s resil-
ience w0 the most widespread and intensive
human impacts on it. Quantitative evalua-
tion of the descriptors reguires 3 measunng
tool. and different indicators of the ecosys-
tem’s state could be used as such a tool. The
sebection of the most suitable indicators for
GES assesament out of the huge number of
available hydro-ecological parameters is a
wital task. It the indicabors selected oF mon-
ioring MPA condition only reflect the
dynamics of biological features, then the
functional state of biological elements and
the real ecological status of the protected
eoosvstem could be obscured. Thus, the
GES indicators should reflect the functional
properties of biological elements (intensity
of production and destruction processes on
which high biological diversity depends,
branching of food chains, good quality of
biological resources and aquatic environ-
ment) and at the same time applicable o
several descriptors at once.

Indicators based on morphological fea-
tures of aquatic vegetation, in particular the
active surface area to weight ratio, could be-a
sensitive means for rapid assessment of the
ESC as part of MPA monitoring (Minicheva,
1998). The main advantage of such an indi-
cator is that it is based on simple measure-
ment methods of macrophytes (which are
permanent and functionally important com-
ponents of coastal ecosystems). In addition
to the assessment of ESC, indicators based

on macrophyie morphology can be used for
guantitative evaluation of four GES descrip-

Tors, ramedv:

s Descriptor 1: Biodiversity is maintained
s Descriptor & Elements of food webs ensure
long-term abundance and reproduction
o Descriptor 5: Eutrophication is minimised
a Descriptor 6 The sea floor integrity

ensures functioning of the ecosystem.
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activity of macrophytes (sce previous sec-
tion) 25 an index of primary produection of
phyvtobenthos (Kp, uh ratio of biomass of
plankton to benthos (Kpak and (i) direct
indices of biodiversity such as: number of
macroroobenthic  species [Kypul: total
number of benthic blocoenoses (Kgak: and
number of Red Data Book species (Kypal.
The numbers of direct and indirect biodi-
versity indicators in K are egual. However,
there is a feedback between thete indicators:
high primary production reduces the species
diversity of ecosvstems. It was shown abowe
that the value of anthropogenic impact (K .4)
5 highly correlated with the state of ecozyz-
tems in protected areas. Thus K,; can akao
be treated as an indirect indicator of biologi-
cal value and incduded in Ky calculations.
All of thess metrics reflect the indicative
[ists of characberistics, pressunes and impadts
(MSFD. Anmex 111, Table 1; 2008/56/EC):
physical and chemical festures, habitat types
(structore and subsirata composition of the
seabed), biological features (phytoplankion
and zooplankton communities;
and mnvertebrate bottom fAuna; siates of
species), and other features (chemicals,
sediments contamination, hotspots. health
Essues),

The weight coefficients of characteristics
{a,} were determined from paired correlz-
tion coefficients of the selected metrics
vilue with two of them, Kype and Kp . 35

]HI Manggement of Marine Protecied Ao A Netmork Pespectie

these were the most important direct and
indirect metrics respectively for assessing
the hiological significance of a marine area
(Table 12.4).

The approach was applied to 26 brackish
of marine areas in the Ukrainian part of the
Black Sea coast from the Danobe Delta 1o
the Kerch Strait: 11 limans, eight bays and
gulis, one =and. one delta, one open shell
area, one reservoir, one lake, one coastal cliff
and one strait (Table 12.5). The characteris-
tics required for calculsting K; values were
taken from Alexandrov et al (20010), Spectal
attention was paid to the fact that values of
K; have 10 be determined not for the whole
area, but for each component #cosystem
present {Alexandrov, 2002). To detérmine
the boundary values of K; for the Fe classes
envissged by the MSFD (High, Good.
Moderate, Poor, Bad), the percentile rule
was wed (Ohio Environmental Protection
Agency, 1987). When a metric tends to
decrease with the increase of hwman pres-
sure, 2 deviation of more than 5% from the
norm is evidence of an aggravated ecological
situation.

Applving the method described here
{which now incorporates K ,; in the K; calcu-
lation originally used by Alexandrov, 2012;
valpes of Al metric normalized similar to
direct indices of biodiversity) shows that
those marine ecosystems having the highest
biological significance {and thus protected

Table 12.4 Matrix of trons-comrelation between seven wiected biclogical characteristics of marine
ecosystems for determination of their veesght coefficents [al

Charactenstics |metrics] A& EAM BB MIE PB PP Al
ROB - o 051" o4E -0p 003 ol
EAM [l - 43 o3 -0 LU E R
Welght coefficients of charscteristios ) 06 06 e o 05 ol LUE

wf Bl values ieadscate sipnefiram oosffcienis of cress-oormristien a0 5% conbdenes evel (4 = 335

Eey: EDB, mumber of Red Dista Boeli species: EAM, eoologicsl setrviry of mermophyies BA, mumber of benthic
becoenoses MENL fotsl mumber of macrmobesthic speces, PR et of total plankton to benthos binmans;
PR proi primary prodecion of phytophnbias: AL istrgratod snthropogen impact
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fror lcal handicrafis ‘i.'rrni.l.'lrl"r. in the nessc-
tonic  biotope, the sbundance of the
neustonic copepods Pontells mediterranea
and Anomalocens patersoni, decapod larvae,
flathead grey mullet Mugil cephalus larvae,
and fry belonging to the genera Mugil, Liza,
Belone, Solea and Calliowymus and other
fish developing in the neuston laver also
shank by several orders of magnitude.

The number of grey mullet fry coming o
the Black Sea coast in summer is a particu-
larly important. indicator of the ecologhcal
stae of the neuston, This fish hatches from
cggs laid on the water surface in the open
stk tens of kilometres away from the ooast-
line. Reaching a body length of 4=5mm, the
fry remain in the neusion while migrating
towards the coast to feeding grounds in
shallow bays and limans. The quantity of fry
reaching the coast between july and
September conld be used to assess the eco-
togical condition of the sea surface for the
petiod from their hatching until arrival at
the coast [Alexandrov and Zaitsev, 1989).
which decreases the rinsing and drainage of the
sand by seawater and reduces its asration. On
rocky coasts a phytoplankton bloom could
impede filter feeding by sedentary organisms
such as sponges and polychaetes. Forthermaore,
the production of toxic sehstances by algal
metabolites can oorer.

Thus, the most dramatic ecological
chinges, when entire popualations of marine
organisms practically disappear, take place
anly in peripheral botopes. By contrast, in
the water column of the pelagic zone and at
great depths, the chemical composition and
other properties of the water mass are more
stadle. This explains why siocks of the com-
merchal pefagic fish spedies spral Sprafins
phalericis and whiting Merdangius ewxinus
hardly changed during the major éutrophi-
cation epirode from the 19805 1o 1990+ and
retiined their socioeconomic vatue.

1| wlomrgement of Manew Frofecied Aseoi A Netiorl FRnpecTee

Iising FS bn sssess the eondagical starus of
periphersl marine biotopes has a number of
advantages compared to traditional meth-
ods: it requires no research vessels; it clearly
reveals sharp changes in the marine envi-
ronmend; it shows precisely the location of
ecological hotspots” and time of their emer-
gence: and it encourages the involvement of
amateur naturalists (especially young ones),
under the leadership of experienced spe-
cialists, in ecological monitoring of the
coxstal zomne

A preliminary st of ES genera comprises:
attached brown algae of Cysioseira and
Sargassun; gastropod molluscs of Littoring
and Melarapie; bivalve molluscs of Patella,
Fissserella and Diodors; polychaetes of
Ophelia, famiaa, Spirobranchas and Serpnila;
mullet fry of Mugi! and Liza; and piscivo-
rous birds hunting for muollet fry: little egret
Egretta garzetta and grey heron Ardea

Expansion of the Ukrainian
MPA Network

The Ukrainian ecological network to date
has been formed based on the principles of
nature protection and conservation of areas
having high ecological value. The function-
ally integrated network is aimed at main-
taining high biclogical diversity (Verkhovna
Rids Ukrainy, 2000). Future expansion of
the Ukrainisn ecological network implies
taking account of innovative European
concepts and approaches demonstrating
importance not only for nature conserva-
tion, but also for socloeconomic aspects,
Further development of 2 European MPA
petwork and s Ukraindan component
should therefore consider the specific natu-
ra features of marine ecosysiems resulting
from the interactions between coastal and
offthore, pelagic and bottom ecosysiems
{which have a three-dimensional structure
and Munction}, together with physical,
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covering more than [(M0km” (about 17%
of the existing area). To help correct the
mishalance of distribution between the
MPAs in the shelf area and the Crimean
Peninsula. eight of the proposed new
MPAs lie in the coastal part of Crimea.
The expansion of ithe Ukrainian MPA
network takes accownt of such imporiant
natural characteristics as the main
cyclonic Black Sea corrent and the influ-
ence of river discharges (as'a main factor of
cutrophication).

In arder to integrate the Ukrainian MPA
network intoe the European Coastal and
Muarine Fcoolopical Network, a number of
new methods of identifving MPAsS were
claborated based on the requirements and
standards of the WFD and MSFD. These
methods and indicators should be incorpo-
rated into the Blak Sea Integrated
Monitoring and Assessment Programme
(201520200 of Ulkraine.
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