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EKOJIOrI4HI BAPTOBI HOPHOIO MOPA

BCTYN

Halue nocAaQHHs
aApPECOBAHE
CrMOCTEPEXKAMBUM

i AOMUTAMBUM
AOCAIAHMKAM,
HEOAMAYKMM AO
npUpPoAn. HiKoAM
PaHiLLE BYEHI

He 3BepTaAMCS

Mo AOMOMOTY AO
AIOAEM, IKI HE MAIOTh
CreLuiaAbHWX 3HAHb, HE
BOAOAIOTb 30KOHAMM,
SKi AO3BOASIIOTh
KAPAMHOABHO
36eperty BUAM, LLIO
3HMKAIOTb.

Mosa TyT nige He npo toHHaTiB abo  pgopocanx
MobuTenis i 3aXMCHUKIB NPUPOAM, | HaBITb He Mpo
BYEHWX-EKOJOTIB, AKi AOCNIXKYTh CTaH HABKOMMLWHBOMO
cepeposua. Lle nocnanHa anpecoBaHe ana Hebanmyxumx
[0 TIiEl HEOrofioWIEHOl BIHKW, ¢AKy, JIOAMHA MUMOBONI
novyana, HamaraluMcb 3aBOIOBaTW MaHyldy pofb Yy
npupoai. HeMoxnmBo 3anepeyyBaTtit KofocaibHe 3HaYEHHS
TEXHIYHOro MPOrpecy Yy HalloMy >XWTTI, SKWIA [03BOSSE
KOMGOPTHO NepexXMBaT Kanpy3wv NpUpoav BYNopsaAKOBaHIN
KBapTUpi, He Big4yBaTK rosof, LWBWAKO [onaTu byab-aki
BIZICTaHI, 3B'A3yBaTNCA OWH 3 OAHMM Yy Dyb-AKMIA Yac OHS
i Houi Towo. OpHak, 3binbluyloun CBOK YMCENbHICTb, a 3a
OCTaHHI CTO pOKiB HaCefeHHs Hallol NaaHeTV 3poco Y CiM
pasis, NepeBUWMBLM 7 MAPL4., MV MOCUIIOEMO BMIMB Ha
HaBKOMLLUHE cepefioByLLe, 3abpyaHiolouy Bofy, NOBITPS |
3emMito.

AKLLO MKW 3axBOpiNK, TO 3BepTaeMocs Lo fikaps, Wwob
BiH MOCTaBMB [iarHO3 — ska X MpUYMHa Halol xBopobu.
Tinbkn Tofi nikap NpU3HaYUTbL iKW, K NOBEPHYTb Hac A0
HOPMasIbHO0 XMUTT.

Llen ™MeToauMyHWIA MOoCIDHMK  A0MOMOXe MOCTaBUTH
[liarHo3 nprbepeskHil 30Hi MOps 3a 0MNOMOrot OPraHi3MiB-
iHonkaTopis. Obpa3Ho X MoxHa Ha3BaTVW BapTOBUMMY,
NPUKOPLOHHUKAMKN, abo  «eKOMOTriYHMMM  [LO30PHUMU»,
AKi yBaXHO HeCcyTb [030p Ha KophoHi beper-mope, Ae
LLOXBWIMHM ifle HAaCTyn TeXHIYHOro Nporpecy Ha NpuposHe
cepefoBuLLe. AKLLO Li POCAVHW | TBAPWMHM TUHYTb, 3HAUNTb
HacTyn nocunmecs. 30BCIM MoraHo, KoM BOHW 3HMKAOThb
30BCIM.

[pn  BMBYEHHI >XWUTTA MOpIB | OKeaHiB CTaBnaTb
Hacamnepep, ABi ronoBHi Lini. [leplia 3 HUX — OCAILKEHHS
BCIX >XMBWX ICTOT, IO HacensaTb BofHe cepefosuile. [Ins
UbOro HeobxigHo obCTeXMT BCIO BOAHY TOBLY | BCe [AHO,
OCKIfIbKM XMBI ICTOTW 3yCTPIYaloTbCS BCIOAM, HaBITb TaMm, fie
KUTTS LLLe AoHeaBHa 3[aBanocs HeMOXJIMBUM, HanpuKnag,
Ha AHi YopHoro Mops, Ae HEMAE KMUCHIO, a € CIPKOBOAEHb.
[pyra mMeTa - BW3HayeHHs «340poB'A» Mops. OcTaHHIM
4acoM npupoaa, y TOMY YMCAi | MOPCbKe CepeaoBuLLE,
rnoyana MOMITHO 3MIHIOBATUCA Mif BrUIMBOM [iASbHOCTI
nofnHn. OpHi BUAK, Wo bynm MacoBMMU, CTanu piaKICHUMM
abo 30BCIM 3HMKAK, iHWI, SKi paHille He 3ycTpivanucs,



INTRODUCTION

Our field guide
is addressed
to observant

and inquisitive
researchers who
are not indifferent
to nature. Never
before have
scientists appealed
fo people who

do not have any
expert knowledge or
legal background,
but who can offer
their help to turn
back the situation
with endangered
species.

ENVIRONMENTAL SENTINELS OF THE BLACK SEA

his publication is not about young naturalists or

environmental activists or even about environmental
scientists who are involved in the study of the fundamental
principles of environmental science. This message is
addressed to all people who want to put a stop to the
undeclared war that man has involuntarily unleashed by
trying to play a leading role in nature. It is undeniable that
technological progress plays a major role in our lives: our
homes with all their modern conveniences protect us from
the vagaries of nature, we do not experience hunger, and
we can quickly travel to distant locations and communicate
with each other at any time of day or night. But by increasing
the size of our population - the planet’s population has
grown seven-fold in the past hundred years and has already
exceeded seven billion people - and by polluting the water,
air and soil, we are exacerbating existing environmental
problems.

If we fall ill, we turn to a doctor who makes a diagnosis
and determines the cause of our disease. Only after that will
a doctor prescribe a medication that will put us back on our
feet.

This handbook will allow us to make an accurate
diagnosis of the state of the coastal zone using indicator
species as a tool. Such species may be called border
guards or “environmental sentinels” that monitor and
keep watch over the boundary that divides the sea and the
shore, the place where technological progress is constantly
encroaching on the environment. The death of such plants
and animals is a clear indication that man has intensified
his offensive. And it is absolutely terrible if such organisms
become totally extinct.

There are two main reasons for studying life in the
seas and oceans. First, to study living organisms inhabiting
aquatic environments. For this purpose, it is necessary to
investigate the entire water column and the seabed because
living organisms can be found practically everywhere, even
in places where life seemed impossible only a short while
ago, for instance, on the seabed of the Black Sea, which is
an anoxic hydrogen sulphide-rich environment. The second
reason is to determine the health of the sea. In recent times,
nature and the marine environment have been significantly

5
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EKOJIOrI4HI BAPTOBI HOPHOIO MOPA

CTann AOCUTb MOLVPEHWUMU, YACOM HaBiTb
MacoBMMMU, | MOYanM BMAMBATK Ha MicLieBI
BMAM | 1X YrpynoBaHHs. Y pe3ynsrati, Mope
i NpUMopCbKi BOAOMMK, 30KpeMa ecTyapil,
NlaryHu Ta IMMaHu, BTpaTUAN CBOE KOMULLIHE
3HAYEHHS AK [KEPENo XMBWX PEcypCiB
Ta LiNIOWMX PeyqoBMH, Hanpuknag, ponu i
NKyBanbHUX rpsi3en.

Buasutn pisHi BigxunexHs y bionorii
Ta ekosorii  Mopsi  Hambinbll  3pyyHo,
cnocTepiralym  3a  KWUTTAM  MOPCbKOI
«KpOMKW», TaM, fle Boda i cyxoain (niwaHi
i kam'aHucTi Gepern) e cycigamu. Y Hayui

Ul Micus  Ha3uBaloTbCs  KOHTYPHUMMU
bioTonamu. BoHW HaceneHi BenMYe3HO
KINBbKICTIO  PI3BHOMAHITHUX ~ XKMBWX  ICTOT,

AKMX 4acTo He MoMiYyaloTb, BBaXalouw, LLO
OCHOBHI  3MYLUEHHSA >KWTTS  3HaX0AATbCS
fecb y rmubuHi. TuM yacoM came Lj icTOTU
nepwuMK  3ycTpiyaloTbCsd 3 MoTOKaMu
PEYOBWH, WO Hanxopats i3 cyxomony. Ll
PEYOBMHM MOXYTb MPUHOCUTUCS pidKkamu,
3IMBOBUMMU | TaIMK BOAAMMU, BUMYCKATUCS
pI3HMMK  nignprvemMcTBamMy | ob'ekTamu
KOMyHanbHoro rocnogapctea. Cepep, Hux
3yCTPIYalOTLCS | Pi3HI Hebe3neuHi ANs XnBUx
opraHiamiB. 3 BigaaneHHs™m Big beperis L
PEYOBVHYM po3baBAAOTLCS Y MOPCHKIV BOAI |
CTaloTb MEHLL TOKCUYHUMK, ane bing bepera
X KOHLEHTPAL,ist MOXe CTaHOBWTW Cepio3Hy

Hebe3neky.
TaknuM  4YWHOM Ha [oM  MellKaHLiB
KOHTYpHMX  bioToniB ~ Mopsi  BUNajae

HaMBINbLUIMIA WAHC ONUHUTACA eKOOTYHO

MiLLleHHI0 Hebe3neyHwx peyoBurH. Came ToMy
€KOOTiYHI [030pHi 3a3HatoTb HaMbINbLINX
BTPaT Bif, 30BHILLHIX HErATUBHWX BMIWBIB |
nepLuvMY CNoBILLaTb Npo Hebeaneky.

Ocobnvee  HaykoBe i MpakTu4yHe
3HaYeHHs LiboMy ABUILLY A0Aa€ Ta 0bcTaBmHa,
o caMe B KOHTypHMX bOioTonax mops
CKYNYYIOTbCS IMYNHKN | MasIbKK NepeBakHol
BinbwocTi BUAIB pub, AKi y 4OPOCNOMY CTaHi
XMBYTb Yy TOBLUI BoAM i Ha [AHi. Came TyT
BOHW 3HaX0AsTb HANCAPUATAMBILI YMOBM
ONA pocTy | po3BuUTKy. Y mpoLueci eBoftoLi
MBI iCTOTW «0Bupanu» Ui Micus Tofi, Koau
3arpo3n 3abpyaHeHHs Mops WKIAAMBUMY
pEeYOBMHAMU NPaKTUYHO LLe He iCHYBaso.

Cepef, eKonoriyHnx A030pHKUX € barato
BUWAIB, AKMXMOXYTbPO3Mi3HaBaTWI BU3HAYaTL
nvwe ¢daxisLi 3a [ONOMOrow MIKpockomnis
Ta iHWol nabopaTopHoi TexHiku. Ane € i
Taki opraHiaMmu, SKUX MOXHa crnocTepiratu
Heo30pOEHNM OKOM | fKi MatoTb MOMITHI
XapaKTepHi 03HakW. ToMy [0 X BUSBAEHHS
Ta 00Ky LIKOM MOXHa 3anyyaTu | oHWX
HaTypanicTiB Nif KepiBHULTBOM [0CBIAYEHNX
HaCTaBHWKIB. Y LibOMY BUMNALKY 3 BAAETHCS
MOXJIMBICTb OXOMUTK CMOCTEPEXEHHAMM |
LOCNIAXKEHHAMW BENWKI AINSHKA MOPCKMX
Beperis, HeJOCTYMHI AN HAYKOBWUX CyAeH i
NPOBECTU Te, LLIO Ha3MBaETLCS €KOOMYHNM
MOHITOPUHIOM.  MOHITOpUHT, Yy  AaHoMy
BMNaAKy, 03Hayae 06CTeXXeHHs NMPUPOLHOTO
ob’exTa (Hanpuknag, npvbepexHoTl
30HM MOpS] 3 METO BU3HAYeHHs 1Horo
€KOJIOMYHOro «30poB a».

MOHITOPUMHI, B AQHOMY BMMAAKY, O3HQYAE OOCTEXEHHS MPUPOAHOIO
06'eKTa (HAMPUKAQA, MPUOEPEXXHOI 30HU MOPS) 3 METOKO BU3HAYEHHS

MOro EKOAOIYHOrO (3A0POB 5.




transformed under the influence of human
activity. Some species that were common
only a short while ago have become rare or
even extinct; others that were not previously
found in a certain area have become
widespread and sometimes even dominant
and have begun to exert influence on local
species and their communities. As a result,
the sea and coastal bodies of water, for
instance estuaries, lagoons and limans,
have lost their former significance as a
thriving source of living resources and also
a treasure trove of healing substances, such
as saline brine and therapeutic mud.

The easiest way to identify different
discrepancies in the state of the biological
balance and marine environment is to
observe marine life at the edge of the sea
where water comes in contact with the
atmosphere, the sandy and rocky coast.
Scientists call such habitats contour
(marginal] biotopes. They are inhabited by
a wide range of different living organisms,
which are sometimes overlooked, because
many believe that the main populations
are located somewhere in the depths of
the sea. Meanwhile, these organisms are
the first to meet the surface runoff that
contains a range of different elements.
These elements come with rain and melting
waters from different industrial enterprises
and utility service facilities and with river
runoff. Hazardous substances that pose
a threat to living organisms are frequently
found in such waters. Once such waters
reach the sea, they are gradually diluted and

ENVIRONMENTAL SENTINELS OF THE BLACK SEA

become less toxic as they flow away from
the shoreline, but the concentrations of toxic
elements near the shore pose a serious
threat to the environment.

The inhabitants of marine contour
biotopes can become easy targets for such
elements. That is why the species inhabiting
contour biotopes sustain the heaviest losses
from the adverse impact of runoff, and the
environmental sentinels” health can be used
as a sensitive indicator alerting people to
possible dangers.

Keeping track of the health of biotopes
is important from the scientific and practical
point of view because contour biotopes are
inhabited by large numbers of eggs, larvae
and fry of most species that in their adult life
move to other areas of the water column and
the sea bed. Biotopes are exactly the place
where the early stages of development find
the most favourable conditions for growth.
In the process of evolution, living organisms
occupied these areas because the threat of
pollution of the sea by hazardous elements
was practically non-existent.

The list of environmental sentinels
contains a large number of species that
can only be found and identified by experts
using microscopes and other laboratory
equipment. But there are also organisms
with distinctive features that can be seen
with the naked eye. Therefore, it is quite
possible to invite young naturalists under
the guidance of experienced instructors
to take part in identifying the species and
arranging record-keeping. As a result, it will

Monitoring for these purposes means the investigation of a natural site (for

instance, its coastal zone) for assessing its environmental health.

7
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EKOJI0MIYHI BAPTOBI HYOPHOIO MOPA

[NepeBaru MOHITOPUHTY MOPCHKMX eKOOMIYHMX [LO30PHUX

[Marine Ecological Sentinels Watch - MES WATCH]:

Ao pevi, poboTta | e
3 6opTAa HAYKOBMX
CYAEH, HOBITb

Py HABAMXKEHHI
AO MprbepexHor
30HU, AOE MAAO | ®
LLIQHCIB HQ 3yCTPIY
3 @KOAOTYHMMM
AO30PHUMM, LLIO
HQACEeASIOTh KOHTYHI | ®
BioTonM Mops.

OXOMJtoe BCHO NpubepexkHy 30HY, HEAOCTYMHYy [N
BinbLIOCTI HayKoBMX CyAEH, [e POo3TalloBaHi OCHOBHI
«rapsidi» ekonoriyHi To4KK | e BigbysatoTbcs HanbinbLL
3HaYHI 3MIHW Y MOPCbKIil eKoCKCTEMI;

J03BONAE  OAHOYACHO MPOBECTU  CMOCTEPEXEHHS
B3[0BX Yycix beperis YopHoro mMopsi 3aLikaBrneHuMu
crocTepirayaMu 3a €AMHOI0 NPOrPamolo;

3HaYHO felweBlWWin, ane binblW IHGOPMATUBHUIA, HIXX
TpaauuiinHi poboTh 3 HayKoBWX CYAEH Y BIAKPUTOMY
MOPI | Ha BEeSIMKMX MMBUHAX, KyAW eKONOTiYHI 3MiHW
noxondTe B ocnabneHomy Burnsagi, abo He poxopsTb
30BCIM;

CJIYry€E LUKOMIOK eKOOMYHOI OCBITU | BUXOBAHHS B AyCl
HOPM eKOJI0rYHOT eTUKY;

pe3ynsTatv  AafyTb  AeTanbHy  iHGopMalilo Mo
€KOJI0rYHOMY CTaHy npubepeskHoi 3oHK1 YopHoro Mops,
HaBax1MBILLOT 0bnacTi AN BIATBOPEHHS M0ro KUBUX
pecypci, AN pekpealil i Tanacotepanii Ta IHWWX BUAIB
rocrnofapcbkol [iAnbHOCTI | A18 OUHKW  Hachifkie
BM/VBY JIOAVHN Ha MOpeE.

Hocsig moHiTopuury MES WATCH Ha YopHomy mopi

Moxe DyTV 3rofloM MOLWIMPeHWI Ha iHWI Mops, 3okpema
CepepnzemHe, lMiBHiuHe i BanTiicbke.

MeTa — CTBOPEHHS AETAAIBOBAHOI KAPTH M 'SKMX | TREPAMX IPYHTIB
y NPEHbepeXXHMX KOHTYPHMUX 6ioTornax YopHOro mops i onmc

PO3MOAIAY EKOAOMYHMX AO3OPHUX Y Livx BIOTOMAX 5K BUAIB-IHAMKQTOPIB
QHTPOMOreHHUX BIAMBIB.
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be possible to extend observation and research efforts to
extensive coastal areas inaccessible for research vessels,

and introduce environmental monitoring practices.
Interestingly,
samples taken from The advantages of the Marine Ecological Sentinels

research vessels, even : Watch (MES WATCH]) include:

when such work is
performed in coastal | e covers the entire coastal zone, which cannot be

zones, in most cases do accessed by most research vessels, the zone where
not include specimens most environmental hot spots are located and where
of environmental major changes in the marine ecosystem are registered;

senfinels inhabiting
marine confour e makes it possible for observers to simultaneously
biotopes. conduct monitoring under a single program along the

entire shoreline of the Black Sea;

e s significantly less expensive but more informative
than traditional research performed from research
vessels in the open sea at considerable depths where
the effects of environmental change are diminished or
totally absent;

* is a school of environmental education cultivating a
spirit of ethical approach to the environment; and

e the findings offer detailed information about the
environment of the Black Sea coastal zone, a critical
area for the reproduction of living resources of the sea,
recreation, thalassotherapy, other types of economic
activity, and assessment of human impact on the sea.

The experience obtained during MES WATCH monitoring
of the Black Sea may subsequently be extended to other
seas, in particular, the Mediterranean, the North and the
Baltic Seas.

The goal of the study is fo create a detailed map of soft and hard
grounds in coastal contour biofopes of the Black Sea with a description

of the distribution of environmental sentinels in such biofopes, including
indicator species, to determine anthropogenic impacts.
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TEPMIHU TA IX
BU3HAYEHHSA

TERMS AND
DEFINITIONS

AHTponoreHHo (aHTponiyHo)

nepeTBopeHa npubepexHa 30Ha
npvibepexHa 30Ha, WO OXOMoE MillaHi i
KaM'AHWUCTI  KOHTYpHi BioTonu, nopylueHa
B pe3ynbTaTi MpOBeLEeHHs 3axofiB LLIoA0
3anobiraHHA  3CYBHOMO | XBW/IbLOBOIO
PYMHYBaHHS, CMOPYIKEHHH ob’exTiB
pekpeaLinHol iHPaCTPYKTypU, HaceneHwmx
MYHKTIB, MOPTIB Ta IHWWX TiAPOTEXHIYHMX
pooiIT.

BioTon
BiJHOCHO oAHopigHa 3a ymMoBamu
NPOXMBaHHA  filsHKa  cyxogmony  abo

BOLOMMM, 3aceneHa NesHUM yrpynoBaHHaM
OpraHiamiB, NpUCTOCOBaHUX O YMOB LbOro
BioTony.

KoHTypHui1 6ioTon Mopsi

BioTon, po3TalloBaHMii Ha MexXi BoAM,
atMocdepu i bepera. Po3pi3HatoTb nillaHnii
(ncammokoHTyp), kaMm'aHucTuin (nitokoHTyp)
i MynmMcTiin  [NenokoHTYp)  KOHTYpHI
Biotonu. TlilwaHni i KaM SHUCTUIR KOHTYPHI
BioTonn biNbl XapakTepHi AN MOPCbKOro
y30epexcks, a MyvCTWiA - NS NPUMOPCHKIMX
ectyapiis, naryH i numaHiB.  KoHTypHi
BioTonw po3TalloBaHi MiX BEPXHbOK MeXxelo
[OCAraHHs XBW/b Ha Cyxogoni i rnbuHamm
2-4 My mopi.

MpubeperxHa 30Ha

Mops | IMMaHiB

npubepexHa cMyra Bif AiHIT ypidy Boau
B CTopoHy bepera Ao Mexi CyuibHUX
3apoCTei Ha3eMHoI pociMHHOCTI. 3a3Buyaii
mae wupuny Big 10 go 100 m.

Anthropogenically modified

coastal zone

means a coastal zone incorporating sandy
and rocky contour biotopes affected by
activities aimed at reducing wave-induced
erosion and storm damage, and also by
construction of entertainment facilities,
populated places, ports and performance of
other hydrotechnical works.

Habitat

means an area with relatively homogeneous
environmental conditions either on the
shore or in a water body inhabited by a
certain community of organisms adapted to
the living conditions in such a biotope.

Marine contour biotope
means a biotope located on the border

between the water, atmosphere and
the shore. Contour biotopes are divided
into sandy  [(psammocontour),  rocky

(lithocontour), muddy (pelocontour] and
atmosphere (aerocontour] biotopes. Sandy
and rocky contour biotopes are mostly
typical of the seashore, while muddy contour
biotopes occur in coastal estuaries, lagoons
and limans. Contour biotopes are located
between the upper border of wave action on
the shore and depths of 2-4 m in the sea.

Coastal zone and liman (lagoon) zone

means the coastal strip from the waterline
in the direction of the shore up to the limit of
continuous undergrowth of shore vegetation.
As a rule, it is from 10 to 100 m wide.
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Mpn onwuci paioHy [ocnifkeHb HeobXioHO BM3HAUMTK
CTyNiHb noro 3aBaHTaXeHHs BiAnoYnBaYMMm
3a TpmbasnbHO0 CUCTEMOIO:

1., Big 1m0 10 ociby noni 30py f,0 rOpU30HTY Y3[0BX
NASXKY - He3aBaHTaXEeHMWIA;

2. Big 10 go 100 ocib - noMipHo 3aBaHTaXeHUI;

3. TMonapg 100 ocib - MacoBo 3aBaHTaXXeHNN.

[laTn xapakTepucTuky KOHTypHOro GioTony 3a naHiBHOW
MiHepanbHolo ¢pakuiel, fKka BW3HA4Yae nNpUpody [Ha
I 0COBNMBOCTI Or0 HaCeNeHHs, a came:

1. Ckeni, KaMiHHS;

2. Tanbka (giameTp nepesaxatouor dppakuii 1-10 cM);
3. Tpasii (0,1-1 cm);

4. Micok (0,01-0,2 cwm);

5. [nuHa;

6. Yepenawkn.

AKWo y npubepexHii 30HI Mops 3yCTpiYaloTbCH Kinbka
BioTonig, HeobXiAHO MO3HAYUTN KOOPLAMHATY MEX KOXHOTO 3
HUX. BkazaTh 03Hakn BNAWBY NOAMHK Ha NpubepexxHy 30Hy
(aHTponoreHHo nepeTBOpeHoro y3bepexka): rapoTexHiuHi
KOHCTPYKLLT, CMOPYAM KYPOPTHOrO NMPU3HaYeHHs, HasBHICTb
cTokiB 3 boky cyxomony i T.4,.

Bkazatu paty, 4ac i Micue (koopamHatM Mex  OinsaHKM
NPOBEAEHHS MOHITOPUHTY).
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GUIDELINES FOR
DESCRIBING
THE COASTAL
AREA BEING
STUDIED

When describing the region being studied, it is necessary to
determine the level of tourist activity based on a three-point
grading scale:

1., From 1to 10 persons identified on the beach within
eyesight up to the horizon - little;
2. From 10 to 100 persons - moderate;

3./ Over 100 persons - severe.

Provide a description of the contour biotope based on the
dominant mineral fraction that determines the nature of the
seabed and the distinctive features of the organisms that
inhabit it, as follows:

1. Cliffs, rocks;

2. Pebbles(thediameterofthedominantfractionis1-10cm;
3. Gravel (0.1-1 cm);

4. Sand (0.01-0.2 cm);

5. Clay;

6. Shell rock.

If a number of biotopes are located in the same coastal zone,
provide border coordinates of each one. Provide evidence
of human impact on the coastal zone (anthropogenically
modified seashore), i.e. hydrotechnical facilities, resort
facilities, effluents from the shore, etc.

Specify the date, time and location (coordinates of the initial
and final points of monitoring).
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OobBJlIIK 1 0NUC SAMPLING

BUAIB- AND DESCRIPTION
IHOAUKATOPIB OF WATER QUALITY

AKOCTI MOPCbKOI'0O INDICATOR

CEPENOBULLA SPECIES

Ina  kinbkicHoro  obniky  opraniamiB - To estimate the abundance of organisms

BMKOPWCTOBYBaTW pamky po3mipamm 20 x 20
CM, BUroToB/eHy 3 ApoTy. [loknactu pamky
Ha MOKPUIA nicok nobausy niHil ypisy Boau i
3a ,0NOMOroto slonatky abo Bpy4Hy B1bpaTth
nicok 3 rmmburn fo 10 cM, 3ibpasLwum Moro y
NNacTVKOBWIA MOCYA | 3aNMBLUM MOPCHKOIO
Bogoto. OpraHiamu, WO MelikaloTb Ha Ui
LINFHUL MAsXY, BUABASATECS Ha MOBEPXHI
nmicky i1 X MOxXHa nerko nepepaxysatu. [ns
KinbKicHOro 0bsiky eKoNoriYHUX [L030PHMX
BUKOPUCTOBYBATH TPMDANbHY OLLIHKY:

BIZCYTHI;
oavHUUHI (1-10 ocobuH);

bararo (6inbLie 10 0cobuH).

by sampling, use a square frame made of
wire with the following dimensions: 20 x 20
cm. Put the frame on wet sand near the
waterline and using a shovel or your hands
extract @ 10 cm layer of sand, put it in a
plastic container, and fill it with sea water.
The organisms inhabiting the respective
beach area will float to the surface of the
sand, and it will be easy to count them. To
estimate the abundance of environmental
sentinels, use a three-point grading scale:

absent;

single specimens (1-10 specim:

multiple specimen
(more 10 specimen

13
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EKOJIOTIYHI
[030PHI
MPUBEPEXHOI
30HM YOPHOIO
MOPS

%

AAS €KOAOMYHOrO
MOHITOPMHIY NOTPIGHI
BIAOMOCTI PO Te,
KOAM 3'IBUAMCS
MaAbKM Birg Bepera,
B SKOMY HQAMPIMKY
BOHM HAYTb i

CKIiAbKM (HQ OKO)
MOABKIB MPOXOAMTh
MPOTSIrOM FOAMHM.
Taky iHGbopmaLLio
MOXKHQ OTPMMATH,
CrMOCTEPIrQoyM B TUXY
MOroAy 'y MiCLgX, e
HEMQAE CKYMYeHHs
BIAMTOYMBAIOYMX.

3 cepeavHV NWMNHA MO BepeceHb Y340BX MilL@HUX
Beperig, binst caMol NiHIT ypi3y BOAW, ¥ TUXy Morogy MoxHa
cnocTepiraTy 3rpaiku cpibascTux Mmanbkis kedani nobaHa
i roctpoHoca foexuHoto Big 10 go 20 MMm. BoHu 3'aBunucs
3 iKpW, iKYy camku Umx pub MeTalTb Y BILKPUTOMY MOPI.
Mpn [OBXMHI Tina 6aM3bko 5 MM Manbkn BXe NpsMyloTb
n0 beperis, JOTPVMYIOYMCb CAMOr0 BEPXHLOTO LWapy BOAM,
[le 3aBXIM MOXHa 3HaiTu noTpibHy baraty noxwsy. Ha
MOLYK Ki Yy BOAHIV TOBLUI Y MasbKiB kKedani Hemae Hi cu,
Hi Yacy. OfiHaK, JOBIUIA LUASAX, YaCoOM LecsTKu KifoMeTpiB,
6ins camol noBepxHi BoAn Hebe3neyHuit yepes MoXNMBY
3yCTpiY 3 MOBITPSAHUMU XMKakaMu - Yaitkamu, Kpsykamu
Ta IHWKUMK NTaxamu. Manbkis Bupydae cpibnactuii konip
CMWHOK (1110 HexapakTepHo Ans gopocnvx pub) i nossa Ha
CMWHLI SICKPaBOro MOBITPAHOrO Mixypa. Y TakoMy BUMsAmi
Manbku Kedani i X 3rpanky MackylTbCH Mif HeICTIBHI
LS9 NTaxiB NpeaMeTy, Ha 3pa3ok NiHw. Lle 3HuWxye puank
OMVHUTKCS >KEPTBOIO MOBITPSIHWX XMXaKiB | Mabku BNepTo
NpoaoBXYyTb CBIl pyx fo beperis. [JocarHysLum 1x, BoHW
LWYKaloTb BXOAMW Y MINKOBOAHI 3aTOKM, NaryHW Ta JMMaHu,
baraTi Pketo, | A0 HacCTaHHA 3MMOBMX XOJOAIB BCTUraloTb
nigpocTn.

NosiBa 3rpanok kedani bins beperie Bkasye Ha Te, WO
HEPECT Lx pub y LibOMY POLyi MPOILLOB YCMILLHO, LLIO Masbku
nofonann JOBrMIA LUNSX MOBEPXHE Mops, He 3yCTpiBLUK
NNAM HadTV abo IHLWNX WKIAAVBUX LS HUX PEYOBUH, YHUKIN
XMKaKiB | MPOAOBXKYIOTh LLNAX Y IMMaHW. Y AeakUxX nMMaHax
BNaLUTOBaHI rocrnofapcrsa, Lo BMPOLLYoTh kedarb.




ENVIRONMENTAL
SENTINELS OF
THE BLACK SEA
COASTAL ZONE

For the purposes

of environmental
monitoring, it is
necessary to establish
the time when the

fry appear near the
shore, determine the
direction in which
they are moving, and
estimate how many
(eyeball estimate) small
fry pass through the
vicinity within an hour.
In calm weather when
fhere are no fourists

it is possible to obtain
such information by
observation.
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From the middle of July through September in calm
weather it is possible to see schools of silver-coloured fry
of grey mullet, striped mullet and leaping mullet from 10 to
20 mm in length swimming near the waterline. They were
hatched from fish eggs that female fish spawned in the open
sea surface waters. The length of these fry is only 5 mm,
but they continue swimming in the direction of the shore,
staying in the top layer of water where they are able to find
abundant sources of food. Grey mullet fry do not have either
the energy or the time to search for food in other parts of the
water column. However, the long voyage near the surface
of the sea, in many instances dozens of miles long, is quite
dangerous because of the risk of being caught by such
predatory birds as gulls, terns and some others. The fry
have silver-coloured backs (which is not the case for adult
fish], and there is a bright air bubble on the back of each fry.
In this disguise schools of grey mullet fry resemble foam
and inedible objects and avoid being eaten by birds. Thus,
the risk of falling prey to aerial predators is significantly
reduced, and the fry continue on their way toward the shore.
Having reached the area, they try to find a passage into
shallow gulfs, bays and limans with abundant food where
they continue to grow until winter, when cold weather sets
in. The appearance of schools of grey mullet near the shores
proves that spawning of this species was successful in that
particularyear and that the small fry covered a long distance
staying close to the surface, that they did not encounter
oil spills and other hazardous substances along the way,
avoided predators and safely arrived in the coasts. Grey
mullet farms have been set up in several Black Sea limans.




Mana 6ina yanns (Egrefta garzetta)

Maca Tina 0,8-1,6 kr, po3max kpun 88-95 cm.
OnepeHHs bine, 13600 YOPHWIA, HOMW YOPHI,
nanbLi >oBTi. Ha nyctensHMx nasxax, Ha
NIHITypi3y BOAMW MOJIOE Ha ManbkiB kedani Ta
IHLWWMX prb, Lo MirpytoTh Y3408 bepera bins
KPOMKM.

Little egret (Egretta garzetta)

Body weight can range from 0.8 to 1.6 kg
and wingspan, from 88 to 95 cm. Plumage
is white, the beak black, legs black, and feet
yellow. Can be found on deserted beaches
at the waterline where it feeds on small fry
of grey mullet and other fish that migrate
along the coast moving near the shoreline.

Grey mullet fry (Mugil, Liza)
Small fry about 10-15 mm'in length have an
‘air bubble on their back which makes them
stay close to the surface of the sea.




Ha nyctenbHux Bigpi3kax bepera, Ha-
NpuUKnag Ha Kocax JIMMaHiB, MOXHa IHOA|
crocTepiratv Yanenb, cipux abo Binnx, wo
HEpYXoMO CTOSATb Ha AiHil ypi3y Boau | ban-

CKaBUYHUMUM  KNIOBAHHSAMMW  BUXOMJIIOKOTH
ulocb 3 Boau. Lle o3Hayae, w0 ManbkiB
kedani y UboMy paroHi focute barato, LWob
3a40BOJIBHUTI XapyoBi nNoTpebu umx Benu-
KVx NTaxis. 3BMYaNHO, Yanni MoXyTb XanaTu
I IHLUMX purb, Lo NigxoaaTb [0 caMoro bepe-
ra, afie yacTille BOHW MOJTb Ha ManbkiB
kedani. Y Takmx BUNagKax y LLogeHHNKY Cro-
CTepexeHb BiA3HaYaloTb, L0 Yy BKa3aHOMY
paioHi [Micue, mata i yac) cnocrtepiranmcs
Yansi, Wo BUXOMIOOTb 1KY 3 BOAM.

MirpytoTb Y3008 bepera 6ins kpomKuA. -

Grey heron (Ardea cinerea)
Body weight can range from
1.0 to 1.9 kg and wingspan,
from 120 to 140 cm. Plumage
is black above, greyish-white
below and feet brownish-
yellow. Can be found on
deserted beaches at the
waterline where it feeds on
small fry of grey mullet and
other fish that migrate along
the coast moving near the
shoreline.

On deserted stretches of shore, for
instance on liman spits, grey herons
and little egrets can frequently be seen
standing motionless near the waterline
and then making lightning-like strikes with
their beaks pouncing on something in the
water. This means that at present there is
a fairly large number of grey mullet fry in
the region to support the nutritional needs
of such large birds. No doubt, herons and
egrets may also catch other fish species
that approach the waterline, but more often
than not they feed on grey mullet small fry.
In such instances notes in the observations
diary should mention that herons were
seen snatching food out of the waterin the
respective region (location, date and time].
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KAM'AHUCTI
BEPETU

MOAIOCK MOPCbKE BAIOAEYKO
(Patella tarentina) :

beperosumit paBavk
(Melaraphe neritoidis) :

Bypa Boaopictbs :
umcTosmpa

BnacTuBOCTI €KONOTIYHUX [O30PHMX Ha KaM AHUCTUX
beperax mopsa Hanbinblw BMpa3HO MNPOSABAATLCS
y 3apocTax Benukoi Oypoi BOJOPOCTI LUCTO3MPU
(Cysfoseira),  montockiB  Mopcbkoro — biopgeyka
(Patella) i beperosoro pasnwuka (Littorina), a Takox
y MapmypoBoro kpaba (Pachygrapsus marmoratus).

Limpet mollusk
(Patella tarentina)

Common periwinkle
(Melaraphe neritoidis)

Brown algae
Cystoseira
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ROCKY SHORES The following organisms are particularly vulnerable
to environmental hazards and act as environmental
sentinels on rocky sea shores: brushwood of large brown
algae Cystoseira, gastropod mollusc limpet (Patella),
common periwinkle (Litforina) and also marbled rock crab
(Pachygrapsus marmoratus).

MaPMYPOBHII Marbled rock
Kpab crab

Moaixeta i Polychaete
cnipopbic i Janua
(Ha miniax) i (Janua pagenstecheri)

YepsoHa red
BoaopicTs i algae
apirmmogpopa i Phyllophora

bypa brown
BOAOPICTb '} algae
capraccym : Sargassum;
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AN 3HOXOAKEHHS
LIMCTO3MPM 30BCIM HE
06O0B'43KOBO-MIPHATH
HA.TAMBMHY, | HABITE
3AXOAMUT. Y BOAY.
Lncrosnpa Aerko
BIAPMBAOETHCS BiA
KOMEHIB | CKEAb MiA HYaC
LLITOPMY | BUSBASETLCSA
BUKMHYTOIO HO. Oeper.
TyT i Aerko po3ni3HaTH
HABITb MO 3ACYLLIEHUM
3QAMLLIKOM, CXOXKUM
Ha 6opoay. Bia vyoroi
MOXOAMTB il HE HOYKOBQ
HQA3Ba (GOPOAQHB).

Bypa BopopicTb uncTo3unpa 6opoaarta
(Cystoseira barbata)

3pocTtae Ha npubepexxHoMy KaMiHHI | ckenax Ha ramnbuHax
Big 0,5 no 20 M, ocHoBHa Maca - Ha rnbuHax go 3 M. Bucota
kywis go 50-120 cm. Konip Bif xoBT0-byporo Ao TeMHO-
KOpPWUYHEBOro. Y BiArasyxXeHHsx BUAHO 6e3Niy NoBiTPsHMX
OynbballoK, pO3MillleHVX rpynamMu y BUMASAI YOTOK, LLO
iHOAI 3/IMBAIOTLCHA B OLHY A0Bracty bynsballky LOBXMHOMO
no 7 cMm. CeitnonobHa BogopicTb, WO pocTe Ha KaMiHHI.
3ycTpivaeTbes Ha BCix kKaM aHUCTUX beperax YopHoro mops,
33 BUHATKOM Halibinblu onpicHeHWx paiioHis. Lnctosnpa -
LEHTPanbHWIA BUA YrpynoBaHHs, L0 CKNAAaETbCs 3 AecATKiB
BMAiB BogjopocTel, besxpebeTHux i pub. He nepeHocwTb
HaZ/ MWKy Cnonyk a3oTy Ta pocdopy y MOPCLKIA BOAI, TOMY
3HMKNA Ha KaM'AHUCTUX OIIFAHKaX MiBHIYHO-3axigHoro
y36epexcks YopHoro mops e y 1979-1980 pp.

UncTosupa BKpUTA HUTYACTUMM
BOAOPOCTIMM (MEPLLA O3HAKA
ii MO>XKAMBOTO 3HUKHEHHSI).

¢




In order tofind
Cystoseira you should
notdive deep or

even enter the water.
Cystoseira gefs easily
cut off from stones and
rocks during storm and
gets exposed fo the
bank. You.can easily
identify it dry residues,
looking similar fo, beard.
That is why its folt name
is “beard grass”.

ENVIRONMENTAL SENTINELS OF THE BLACK SEA

Brown algae Cystoseira

(Cystoseira barbata)

The light-loving Cystoseira grow attached to coastal
rocks and cliffs at depths ranging from 0.5 to 20 m, but
predominantly at depths not exceeding 3 m. Abundantly-
furcated bushes may reach 50-120 cm in height. Cystoseira
vary in colour from brown-yellow to dark brown. Numerous
groups of small gas-filled bladders in the fronds of algae
resemble worry beads, but sometimes these groups merge
into one elongated bladder of up to 7 cm in length. Algae
are found on practically all rocky coasts of the Black Sea,
with the exception of brackish areas with low water salinity.
Cystoseira is the central species that has lent its name to
the Cystoseira community composed of dozens of different
algae, invertebrates, and fishes. It is particularly vulnerable
to high concentrations of nitrogen and phosphorus
compounds in sea water and for this reason it disappeared
from the rocky areas of the north-western coast of the
Black Sea back in 1979-1980.

Cystoseira covered by filamentous
epiphyte algae (a clear indication
fhat the species may soon disappear)

21
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Bypa Bogopictb

capraccyM Bepbonuctuii

(Sargassum salicifolium)

CroBbyp cnipanbHO 3akpydYeHuit, AUCTOBI
NNacTMHKW 3 3a3ybpeHuMu  KpasMu.
MoBiTpsHi bynbbaliku po3TawosaHi bing
OCHOBW JIUCTOBUX MNaCTUHOK. Po3mip cnaHi,
AK HasMBaloTb Tiflo BogopocTer, Ao 50 cm,
LiaMeTp KynscTux MoBITPAHMUX Bynbballok
00 8 MM. 3yCTpIYaeTbCH Ha KaM AHUCTMX
AinaHkax  AHaToniicbkoro - y3bepexcks
YopHoro Mopsi. He nepeHocKTb OnpicHEHHS
i eBTpodikaLio  [HaAIMWOK CrmofyK a3oTy
Ta ¢ochopyl Mopeskol Bogu. [opibHo

LMCTO3Mpi Capraccym Moxe byTu BUSBEHWI
Ha Oepesi y WTOPMOBMX BUMKMAAX | JErko
BM3HAYeHWI 3a KynacTumu bynbballikamu,
L0 HaradytoTb BUHOTPaLHI Aroau.

Brown algae Sargassum
(Sargassum salicifolium)

Thallus resembles a curved spiral, and
laminas have pointed edges. The gas-filled
floats occur at the base of the laminas. The
length of the thallus does not exceed 50
cm; the diameter of the balloon-like gas-
filled bladders may reach 8 mm. Common
on rocky parts of the Anatolian coast of the
Black Sea. Highly vulnerable to low salinity
levels and eutrophication (excessive nutrient
contamination] of sea water. Similar to
cystoseira, brown algae, can be found at the
bank in the residues after storm and easily
identified by spheric bubbles, looking like
grape.



YepBoHa BogopicTb
dinnodopa yciyeHa
(Phyllophora truncata= Ph. brodiaei)

Cnavb Mae ¢opMy kywmkis 5-40 cMm
BMCOTOO, 4acTo 3  fA0BTMM  (BHW3Y
UWIHAPUYHAM, Bropi nnockum) crebrom,
iHoZi po3ranyxeHuM. Ha BeplunHi cTebna i
oro Bifrany>keHb po3TalloBaHi HeBesuKi
nepeTvHYacTi  nAacTuHW,  SKki - MakTb
KNMHOMNOAIOHY, oBanbHy abo cepuenogibHy
bopMy 3 XBUAACTUM BepxHiM kpaeM. JlonaTi
4acTo PO3BMBAIOTECS Y BEMKIV KiibKOCTI |
MOXyTb BYTV pPO3CIUEHi MO BEPXHLOMY Kpato,
HabyBatouun BUMSay Bisna.

ENVIRONMENTAL SENTINELS OF THE BLACK SEA

Red algae Phyllophora truncata
(truncata= Ph. brodiaei)

Thallus resembles a bush 4-50 cm tall,
often with an elongated stipe (cylindrical
at the bottom, and flat on top), sometimes
furcated. Small membranous wedge-
shaped, oval or heart-shaped laminas with
wavy tips are located at the top of the stipe
and its side branches. Laminas are often
abundant and may be split at the tip which
makes them look like a handheld fan. At
the bank of storm residues, Phyllophora
truncata in dry form is almost black. In
order to identify it more properly one can put
it into marine water for some time.

Ha 6epesi y LLUTOpMOBHX BUKMAOX CDIAMMOGDOPA YCIiHEHA B CYXOMY CTAHI MAE
MarKe YopHe 3a6aPBAEHHS. AAS BIAbLLI TOYHOO BU3HQYEHHS il HO AESKMM
4aC MOXKHQA OMYCTUTH B MOPChKY BOAY.
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YepBoHa BogopicTb dinnodopa pebpucra
(Phyllophora crispa= Ph. nervosa)

Bopopictb Mae ¢opmy kywmkis go 90 cm
3aBBuLWKK. OCHOBa CKNAfAETLCS 3 CaHKMX
naroHis abo Heenukol nigowsu. Big
OCHOBM MIAHIMAIOTLCA BEPTMKAbHI NaroHu
3 KOPOTKMM (B OCHOBI LIMTIHAPUYHIM, BULLIE
cnnoueHnm) crebnom. Crebno nepexoguts
B MiacTvH4YacTy 4actuHy cnadi. CunbHo
po3ranykeHa NiHIMHO-0BanbHa MNAacTuHa
Mae TOHKI KyyepsiBi Kpai. HoBi nnactvHu
BMHMKAIOTb Ha MoBepxHi cTapol. [osXuHa
OKpeMux NnacTuH 2-8 cM, wupurHa 1-2,7 Mm.
3ycTpiYaeTbcst Ha CcKensx, YepenalukoBo-
ranbkoBWX rpyHTax, Ha rmnbuHi Big 0 no
60 M. AHanoriyHo o nomepefHbOro BUAy
dinnodopy pebpucty MoxXHa 3HaWUTM Ha
Bepesiy LUTOPMOBUX BUKMAGX. Y CyXOMyY CTaHi
BOHa TakoX Mae Maixe YopHe 3abapBneHHs.
[nga BinbLU TOYHOro BU3HaYeHHS i Ha AeaKui
4ac MOXHa OMyCTUTU B MOPCbKY BOLY.

Red algae Phyllophora crispa
(Phyllophora crispa= Ph. nervosa)

Bush-like algae 50 cm tall. A small algal
holdfast or a number of runners extend
from the base of the thallus. Vertical stems
with short stipes (cylindrical at the base and
flattened at the top) arise from the base.
The stipes develop laminas (blades). The
shape of laminas is linear-oval, abundantly
furcated with thin curly tips. New blades
develop on the surface of old ones. The
lengths of separate laminas are 2-8 cm,
width 1-2.7 mm. Occurs on cliffs, shelly or
pebbly substrates at depths from 0 to 60 m.
Similar to the previous specie, Phyllophora
crispa can be found at the bank in the storm
residues. It is in dry form is almost black. In
order to identify it more properly one can put
it into marine water for some time.

Hessaxkaro4m

HQ Te, LLO BCI

3raAQHi BOAOPOCTI
MELLIKQIOTb Ha
rAMBMHI 1-20 m,

30 HUIMM HEMAE
HEOBXIAHOCTI MipHATH
B MOpPE. BOHU MILIHO
MPUKPINAKIOTECS AO
KOMEHIB | CKEAb i,
BIAIDBABLLIMCB MICAS
LLITOPMY, BUSIBASIKOTLCS
BUKMHYTUMMU HO
6eper. AN KpALLLOro
[PO3Mi3HABAHHS

IX MOXXHQ 3HOBY
3QHYPUTH B BOAY.




Montock Mopcbke 6ntopeuko
(Patella tarentina)

YepeBoHOMMIA  MoJtOCK 3 ByAMHOYKOM Yy
BUIASAI NNOCKOT KOHIYHOT lWanoyku. liametp
0CHOBU A0 45 MM, BMcoTa o 14 MMm. Mellkae
B BEPXHIX LUapax BOAM i B 30HI 3anfiecky Ha
KaM'AHUCTOMY TFpyHTI. Mopcbke bnogevko
MILHO MPUCMOKTYETBCA [0  KaM siHUCTOl
NoBepPXHii BTEMHWIN Yac 1obK nepecyBaETbCs
Ha BIACTaHb [0 OLHOro MeTpa | binbLUe,
B TOMYy 4uCAi | Haj MOBEPXHel Mops.
Xap4yyeTbcs OAHOKNITUHHVIMK BOLOPOCTAMMY,
HaWMpocTiWMMK  Ta  IHWKUMKU  ApIBHUMK
be3xpebeTHnMK, 3ckpibatoym X 3 NOBEPXHI
cyberpaty. [na uboro Mosiock HacTibKM
MILHO MPUCMOKTYETLCSH [0 KaMeHIB, Lo
0ro NpakTU4HO HEMOXJINBO BifipBaTV. Bug,
YyTAVBWIA 10 3abpyAHEHHS MOPCHKOT BOAW.

ENVIRONMENTAL SENTINELS OF THE BLACK SEA

Limpet
(Patella tarentina)

Gastropod mollusc with a shell that
resembles a conical flat hat. Diameter at the
baseis 45 mm; height up to 14 mm. Inhabits
the upper layers of water in the splash zone
on rocky surfaces. Limpets cling strongly to
hard rocky surfaces and during the hours of
darkness are capable of traveling a distance
of over a meter, including above water
surface. They feed on unicellular algae,
protozoans and other small invertebrates
they scrape off the rock they live on. For this,
limpets cling so strongly to stones, that it is
almost impossible to take it away. Limpets
are highly vulnerable to water pollution.
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Beperosuit paBnmk
(Melaraphe neritoidis)

YepeBOHOMMIA MOSIIOCK Y BUMISLI pPaBAnKa.
Bucota yepenawkn go 10 MM, wupuHa
fo 8 wMM. 3abapsneHHs  uepenallku
KOBTyBaTe, cipe abo kopuuHeBe. OBafnbHa
KpULLeYKa, L0 3aMMKaE BXIf Y Yepenaluky,
poronofibHa, TeMHO KopuYHeBa. Mellkae Ha
KaMiHHI B 30HI 3anecky | AeAK1iA Yac Moxe
3HaxoAuTncs BuUlle piBHA Boau. Cnocib

Common periwinkle
(Melaraphe neritoidis)

Gastropod mollusc resembling a land snail.
The height of the shellis 10 mm, width up to
8 mm. The colour of the shell is yellow, grey
or brown. An oval dark brown operculum
serves to seal the entrance of the shell.
Inhabits rocks in the splash zone and can
stay above water level for a certain period
of time. Life pattern same as that of limpet.

KWTTSA TakWI e, K |y MOpCbKoro brtofeuyka.

Ha noBepxHi TiA GIAbLLIOCTI BOAHWX OPIraHI3MIB  LIMCTO3MPM | IHLLIMX BOAOPOCTEH,
CTYAKQX MIAIN i IHLLIMX MOAIOCKIB, MAHLMPAX KPABIB TA IHLLUMX PAKOMOAIGHUX, HO
TiAl PHO | MOPCbKMX CCOBLIB MELLIKAE 6araro IHLLMX OPraHi3miB, BiA OAKTEPIA i
OAHOKAITMHHUX BOAOPOCTEN AO MOAIOCKIB | DAKOMOAIGHMX.

Cepea HUX AOCUTb YACAEHHUMM LLIE AOHEAQBHA OyAM OAraTOLLIETMHKOBI YEPBU (MOAIXETH)
cripopbic (Spirorbis) i cnipobpaHxyc (Spirobranchus). BoHW BEAyTb CHMASYMIA CrOCIO >KMTTS,
XOBQIOTb CBOI TiAQ B BIAMX BAMHSIHMX OYAMHOYKAX, SIKi COMI XK BYAYIOTb, | XapYyOTbCS, COIABTRYIOYM

MOPCbKY BOAY. ByAnHOYKM y cripopbica  ChipaAbHi, A y CRIPOBPAHXYCA  3MIEMOAIOHI,
TPUIPAHHI. Hapasi L MACOoBi EKOAOTIYHI AO30PHI y 6AraTboX MIiCLSX YOPHOrO MOPS BUSBMAUCS
BEAMKOIO PIAKICTIO, O B3AOBX MiBHIYHO-3aXiAHMX ©eperiB YOPHOro Mops MOAEKyAM i 30BCIM
3HMKAM. HavirerLue GIAOCHDKHI BYAMHOYKM LMX APIOHMX TBAPMH BUSBMTU HO TEMHUX (MAkKe
YOPHMX) CTYAKQX MIAiM, CyXmX BOAOPOCTAX BOPOACHS ABO LIMCTO3UPM, A TAKOX HA MAHLMPAX
KpabiB. Y LIbOMY BUMAAKY, iX KIABKICTb MIAPAXOBYIOTb HQ OAHIM CTYALL MIAll, (KyLLMKY» (TAAAOME)
BOAOPOCTI, HQ iHLLIMX TBEPAMX MPEAMETAX, BKA3ABLLIM IX PO3MIPMU.




MapmypoBuii kpab
(Pachygrapsus marmoratus)

Mae naHump WwrpriHot 37-42 MM i [LOBXMHOO
38-43 MM. 3abapBneHHs noBepxHi NaHLMpa
KopuuHeBo-nyprnypoBe  abo  YopHysaTe
3 nonepeyHumy  cMmyramu.  KnewwHi
4YepBOHYBaTO-MypPNypoBi 3Bepxy, bini 3HKU3Y.
3 6okiB naHumpa no 3 3ybui. Oui Maiixe Ha
KyTax naHumpa. KnewHi MacuBHi, piBHI, 3
JIOXKKOBWAHMMU BepLUMHaMU. XO4MbHI HOTM
crnoweHi, MiuHi. Kpab nposoanTs Maiixe
NONOBUHY XUTTA Haf PiBHEM MOpS, Yac Bif,
yacy 3aHyptolunch, Wob HamounTh 356pa.
XapuyeTbcs 06poCTaHHAM KaMeHiB.

ENVIRONMENTAL SENTINELS OF THE BLACK SEA

Marbled rock crab
(Pachygrapsus marmoratus)

The carapace measures 37-42 mm wide and
38-43 mm long. Its colour is purple brown
or blackish with vertical stripes. Pincers are
purple red on top and white below. There are
three spikes on each side of the carapace.
Eyes are located almost on the sides of the
carapace. Pincers are massive, equal in
size with spoon-shaped apices. Legs are
flattened and durable andall of them are
used for walking. The crab spends almost
half of its life above sea level and only
occasionally goes into the water to wet its
gills. It feeds on algal overgrowth on rocks.

Many marine organisms, including bacteria, unicellular algae, molluscs, and

crustaceans, live on the bodies of most aquatic plants and animals, such

as Cystoseira and other algae, mussels and other shellfish, crabs and other

crustaceans, fishes and marine mammals.

Until very recently, the list of such organisms included coiled polychaete worms
(Janua) and annelid fanworms (Spirobranchus), which were widely spread species. These are
sedentary organisms that feed by filtering sea water. In case of danger, they hide their bodies
in white calcareous shells that they build themselves. Janua builds coiled shell encasings,
while Spirobranchus, triangular snake-like shells. In many parts of the Black Sea, these mass
environmental sentinels have lately become quite rare and in some locations along the north-
western coast of the Black Seq, they can no longer be found. The easiest way is fo find snow
while calcareous shells of these small animals in dark (almost black) valves of mussels, dried
bearded algae or Cystoseira and crabs’ shells. In this case, one should count them at one
valve of of mussel, “bush” (thallome) of algea, other hard substances, mentioning their sizes.
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YcTtpuus eBponeicbka, abo yctpuus icTiBHa
(Ostrea edulis)

YeTpuus BIAHOCUTBCS [0 3HMKaoUMX abo BXe 3HUKIINX
mosntocki HopHoro Mopst. BoHa fiyxke 4yTnvBa [0 36inbLueHHs
MYTHOCTI MOPCbKOI BOAM, Yy pe3yasTaTi MacoBOro Po3BWTKY
OAHOKITUHHMX BOLOPOCTEN Ta IHWWX MIKPOCKOMIYHMX
opraHiamis. Cepes BUKWUHYTVX XBUAAMU Ha beper cTynok,
TPanAsHoTbCS | CTyNKW ycTpuLi. BoHW MatoTb HenpaBuibHO
okpyrny abo BukpwBnery dopmy osany. [lpvikpinneHa no
TBepLOro npeAMeTy CTyska binbll 0Mykna, 3 HenpasUAbHUMY
pafianeHVMKM pebpaMmn Ha 30BHIWHIA noBepxHi. BinbHa
CTy/IKa MalXe nnocka, mageHbka abo 3i cnabo NOMITHUMK
pagianbHUMK  3MOpLUKaMKU. YCTpULI MPUKPINIIOITLCS A0
KaMeHiB, CTYJI0K MOSIIOCKIB, YTBOPIOKOU Y IHOAI CMPaBXXHI prdw
Moxke 6ytn, Lo i sucototo Big 1,5 go 10 meTpis. 3abapeneHHs bpyaHo-cipe, 3
KOMYCh MOLLIACTATE  NinoBuMK (Ha npukpinaexiin crynyil abo yepsoHo-6yprmn
3yCTPITK i kmBy © (Ha BinbHIK cTynui) nasmamu. [JoBxuHa pakoBUHW MOXe
YCTPMLIO, MPUKpInAeHy | gocaratv 80 MM, a lwnpwHa - 25 M. Cnig 38epTaTn ysary Ha
AO KAMEHIO B0 IHLLIOI | UiNi CTyAKK, o 36epernv pagianbHi 3MOPLUKKM | He NOKpUTI
TBEPAOI OCHOBMZ | YOPHMM bakTepianbHWUM HaNboTOM, Tak 9K BOHW BUKUHYTI Ha
Beper He HaCTINbKM AaBHO.

Bupa, cBixxoBMKMHYTUX cTynok ycTpuui - Photo of freshly taken oyster shells with
3 HeobkaTaHUMK pagianbHUMK 3moplikamm - unrolled radial riffles



May be somebody

will be lucky enough

fo see an dlive

oyster, clung fo stone
or another hard
substance, will he/she 2

MoyaTok dopmyBaHHS
ycTpuyHoro pudy

Start of the oyster reef
establishment

ENVIRONMENTAL SENTINELS OF THE BLACK SEA

European flat oyster or edible oyster
(Ostrea edulis)

Oyster belongs to endangered or already extinct mollusks
of the Black Sea. It is very vulnerable to the increase of
marine water turbidity due to massive development of the
unicellular algae and other microscopic organisms. One can
see oyster valves among valves in the coasts sometimes.
They have irregular round or oval shape. Valve clung to
hard substance is more protuberant, with irregular radial
ribs at the surface. The free valve is almost flat, smooth or
with weakly exposes radial riffles. Oysters cling to stones,
shells of mollusks, making sometime reefs with height of
from 1,5 to 10 m. Coloring is muddy gray, with violet (at the
clung shell] or brown-red [at free valve] spots. The length
of shell can reach 80 mm, the width - 25 mm. One should
look for the unbroken valves with remaining radial riffles
and without black bacterial cover, so that they can be thrown
away not a long time ago.
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MonixeTa fAHya
(Janua pagenstecheri)

Hasitb He BCi ¢axiBui 3HawTb, WO
cnipopbicu, 3ibpaHi B HYopHoMy Mopi, fKMx
BIAHOCMAM paHiwe n[o Bugy Spirorbis
pusilla, HacnpaBai € 30BCIM iHWWM BUAOM
- Janua pagenstecheri. LUa nonixeta,
abo baraToWeTVHKOBMIA YepB, MeLUKae
nepeBaxHo y npubepexHin 30HI Mops Ha
KaMiHHI, BOAOPOCTAX, CTy/KaxX MOJIOCKIB |
naHuuMpax kpabis. Ix nerko BW3HauMTK 3a
TBEPAMMM BanHAHUMU NpaBo3aKpyYeHUMU
cnipanbHuMK  Tpybkax  binoro  konbopy
niametpom o 3 MM. Ls nonixeta He

NePeHOCUTb HALNLIKY MOXKMUBHUX PEYOBUH
i 3abpyaHI0BaYIB Y MOPChKIli BOA].

Polychaete Janua
(Janua pagenstecheri)

Not even all experts know that Spirorbis
polychaetes collected in the Black Sea and
earlier classified as Spirorbis pusilla are in
fact an altogether different species - Janua
pagenstecheri. These polychaete worms
mostly inhabit the coastal zone and live
on rocks, algae, shellfish and crabs. Can
be easily identified because of their hard
calcareous dextral tubes of white colour
with a diameter of up to 3 mm. Polychaetes
are highly vulnerable to excessive levels of
nutrients and contaminants in sea water.



MonixeTa cnipobpaHxyc TpUrpaHHUi
(Spirobranchus triqueter=
Pomatoceros triqueter)

[pUKPINIIOETECS [0 KaMiHHSA, MOJOCKIB,
BogopocTelt | kpabiB. Jlerko BM3HaYaEThbCS
3a TBEPAVIMU 3MIENOAIBHNUMUN TPUrPaHHUMN
BanHAHUMY Tpybkamu JOBXMHOK
no 30-40 wmMm.  CnipobpaHxyc  yHuKae
OMPICHEHNX PaMOHIB MOPS | He NMepeHoCcKTb
HaALLIKY NOXUBHUX peyoByH

i 3abpyHI0BaYIB Y MOPChKIili BOA].

ENVIRONMENTAL SENTINELS OF THE BLACK SEA

Polychaete keelworm Spirobranchus
triqueter (Spirobranchus friqueter=
Pomatoceros triqueter)

Attach themselves to rocks, shellfishes,
algae and crabs. Can be easily identified
because of their hard calcareous dextral
tubes that grow to 30-40 mm. Spirobranchus
avoids brackish areas of the sea and is
vulnerable to excessive levels of nutrients
and contaminants in sea water.
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MILWAHI

BEPEIA

Ha niwannx beperax, B 30HI 3annecky, fe Xxsuni
HAKOUYIOTLCA Ha MASX | BIAKOUYIOTLCA Ha3ad (B Hayui us
30Ha Ha3MBaETbCcA ncesfoniTopaniio), Meulkae barato
ICTOT, MiKpoCKoMiYHMX i Binbl kpynHux. Cepef, KpymHiLLmMx
OpraHi3miB, Nerko LOCTYMHUX A5 BU3HAYeHHS!, eKONOriYHi
[1030pHi B LIV 30HI Le ABOCTY/KOBMIA MOMIOCK AoHalinna
i BaratouleTuHkoBuii 4Yeps (nonixeta) odenia. Obuasa
BMOM BiAfalOTb nepeBary KpynHoMy 4McToMy nicky 0e3
LOMILLOK YaCTMHOK FPYHTY, MIMHKU abo TOKCUYHUX PEYHOBUH,
Hanpuknag, HadTonpofykTis. [Tpy NosBI TakmMx AOMILLIOK i
PEYOBWH L BUAW CTaOTb PIAKICHUMM abo 3HMKAKOTb.

[Mowyk i 36ip goHauinawv i openii
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SANDY SHORES The splash zone on sandy shores where waves roll up and
down the beach [the scientific term is pseudolittoral zone) is
inhabited by a range of different life forms, from microscopic
organisms to larger specimens. The larger environmental
sentinel species that can be easily identified in this zone
include the bivalve shell (mollusc] Donacilla cornea and
the polychaete worm Ophelia bicornis. Both species prefer
coarse clean sand free of soil or clay particles or toxic
substances, for instance petrochemicals. Once admixtures
of such particles appear in the water, the species become
rare or disappear.

ypcp - 1 mam 0,5 m? prospect hole - 1 or 0,5 m?

cyxui nicok i dri sand
MOKPMI Micok i wet sand

mope | sea
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[BOCTYNKOBMI MONIOCK JoOHALINNA
(Donacilla corneaq)

Yepenalwkn [o 25 MM B JOBXUHY | 15 MM
y BwucoTy. [loBepxHs CTyA0OK rNajeHbka,
Bnuckyya, bina, xoBTa abo nomapaHyeBa
3 [1BOMa KOpUYHeBUMY NpoMeHsaMu. Jlerko
3apuBaeTbCs y Micok Ha rmnbury Big 5-10
cM 10 1 M. Y HeflaBHbOMY MUHYNOMY LEi BUJ,
ByB MacoBMM Y3[0BX MiBHIYHO-3aXiAHOrO
y3bepexoka Mops (no 20 000 ocobun Ha 1
M2) | BUKOPUCTOBYBABCA [/151 BUTOTOBMIEHHS
NPUKpac | Pi3HWX CyBEHIpIB A8 TypucTis. He
nepeHoCUTb 3abpyfaHEHHs MiCKy I'PyHTOM,
FAIVIHOKO | TOKCUYHWUMM peyoBHUHaMU.

Bivalve mollusc Donacilla
(Donacilla cornea)

Does not exceed 25 mm in length and 15
mm in height. The surface of the valves is
smooth, shiny white, yellow or orange with
two brownish radiating rays. It can easily
burrow itself into the sand to a depth from
5-10 cm to 1 m. In the recent past, it was a
dominant species along the north-western
coast (up to 20,000 individuals per 1 sq.m)
and was used for manufacturing souvenirs.
Vulnerable to accumulation of soil and clay
particles in the sand and contamination by
toxic substances.

OBUABQ OMMCAHI BUAM | OGDEAIIO, | AOHALLIAAY CAIA LLIYKATH HO COMOMY YPI3i BOAM
B 30Hi BOAOIOro ricKy Ha rAnbuHi 10-20 cm. AoBpe AAS LibOrO BUKOPMCTOBYBATH
BEAMKE CHUTO Q6O MILLIOK, 3LLMTUM i3 MPOTMKOMAXOBOI CiTKM | HOBITb PUOAALCHKOI
CITKM 3 BIHKOM HE KPYMHILLE 5 MM, MPOMMBAKOYM MICOK Y MOPI. IHAMKATOPOM
MPMCYTHOCTI LMX TBAPUH MOXKYTb CAYTyBATU CTYAKM AOHQALUAAM B LLITOPMOBMX
BUKMAQX.




BaraTtoweTMHkoBuin YepB odenis
(Ophelia bicornis)

Ak 1 IHWI  nonixeTn, xapakTepu3yeTbes
NOLOBXEHWUM TiNOM, WO CKNAJAEThCA 3
Be3niyi uneHukis. [HoBxunHa Tina po 45
MM. Jlerko 3apvBaETbCs rof0BO Y MICOK.
Llei BuA >kuBe TinbkM y 30HI 3annecky
XBWb, Y KPYMHO3EPHUCTOMY YMCTOMY MiCKY.
Ocdenia 3akoBTYe BeMKY KiNbKICTb MiCKy
i Xap4yyeTbcs APIOHVMMYK opraHi3aMamu, ski
NOKPMBaIOTb KOXHE 3epHO. KL NASXK
3abpyAHI0ETECSH YaCTUHKaMU TNHK, PYHTY
abo TOKCMYHUMM pedoBMHaMK (Hanpukiag,
HadTONpoayKTaMy),  uncenbHicTs  odenil
PiI3KO CKOpOYYETbCH abo BOHA, fK YyTAVBUR
BioNoriYHMI IHAMKATOP, MOBHICTIO 3HMKAE Ha
LaHIn ginaHui y3bepexoks.

ENVIRONMENTAL SENTINELS OF THE BLACK SEA

Polychaete worm Ophelia
(Ophelia bicornis)

Like other polychaetes, it is characterized
by an elongated body consisting of a large
number of segments. The body is up to 45
mm long. It can easily burrow itself into
the sand. The species inhabits only the
splash zone, provided coarse clean sand is
available. Ophelia ingests large quantities of
sand and feeds on the minuscule organisms
that cover each sand grain. If the beach
accumulates particles of clay and soil or
is contaminated by toxic substances, for
instance petrochemicals, the population of
Ophelia dropsdrastically, or; being a sensitive
biological indicator, completely disappears
from that particular part of the coast.

Both described species (Ophelia and Donacilla), one should search at the
water’'s edge in the wet sand zone at the depth 10-20 cm. Can be used fro this
large sieve or bag, made of net against insects or even fish net with the mesh
size not more than 5 mm, washing sand in the sea. Presensence of these animals
can be indicated by the presence of Donacilla valves in storm litter.
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HA BATHAKAX
| TJINHI

Y3posx beperiB, He TiNbKW MillaHux, ane i Kam SHUCTUX,
Ha BMXOAax MWHWU | MepreniB MoxHa nobaunTn AOCUTb
rnboki OTBOPW, Ha [LHI AKMX, MPW MeBHI BNpaBHOCTI,
BOAETbCS  [0OYTM  [BOCTYNKOBMX MOMIOCKIB 3 Binnmn
TOHKOCTIHHUMW ~ Yepenalukamu, MOBEPXHS  AKMX — MaE
XapaKTepHI KOHLEeHTPUYHI | pafiansHi pebpa i 3ybuacTi kpal.
Lle - cBepanUAbHI MOMOCKM, SIKUX Ha3KBaIOTb MOPCHKUMMY
cBepA/1aMu, KaMeHeTouLUAMK, abo MOPCbKUMM GiHIKaMK.

MopaxyBaBLUK, CKiJIbKM TaKMUX MOJIOCKIB NPUNafae Ha OfMH
KBaflpaTHUIA MeTp [MHUCTOrO [lHa, MOXHAa BW3HauYWUTK
CTYNiHb «3[0P0B'A» [INAHKM MOPCbKOro y3bepexoks. Y
BMMafKkax 3abpyaHeHHs npubepexHol 30HM, MOPCbKMX
dinikis bysae Mano (oguHUL Ha ofuH KBagpaTHWA MeTp) abo
BOHW BIACYTHI.

[BocTynkoBui Montock bapHea

(Barnea candida)

Moniock, WO  CBEpASUTL  BamnHakW |
ruHy.  [loBepxHa TeHAiTHUX Binux  abo
>KOBTYBaTUX CTYyJ0K BKpWTa pafiasbHUMM i

Bivalve white angel wing

(Barnea candida)

The bivalve bores into limestone and clay.
Radial and concentric ribs run across the
surface of its fragile valves that are white

KOHLEHTPUYHUMN pebpamu. JoBxmHa fo 65
MM, BUCOTa A0 22 MM, LUMpUHa [0 23 MM. Bug,
YYTAMBWI A0 HAAJWLLKY NOXMBHUX PEHOBUH
y MopcbKii  Bomi. Yacto  3ycTpivaerbes
nobnu3y rupna piyok.

or yellowish in colour. Itis up to 65 mm in
length, up to 22 mm in height, and up to 23
mm in width. The species is vulnerable to
excessive levels of nutrients in sea water.
Often occurs near estuaries.

IHAMKQTOPOM MPUCYTHOCTI OBOX BUAIB € BUSIBAEHHS CTYAOK MOAIOCKIB, O TAKOX OTBOPIB HQO

TAMHUCTOMY AHi, BQMHAKOBOMY KQMIHHI, CKEASX.
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ON LIMESTONE
AND CLAY

Along sandy and rocky shores in places where clay and
marlstone come to the surface, it is possible to find rather
deep holes at the bottom of which, given certain skill, one
can catch white thin-shelled bivalves that have distinctive
concentric and radial ribs and serrated edges. These are
lithodomes, molluscs that include sea rock-boring clams
Pholadidae and common piddocks.

By counting the number of such molluscs on one square
meter of clay-covered sea floor, it is possible to determine
the state of health of that particular part of the sea coast. In
case the coastal zone is polluted, the number of piddocks
is small (single specimens per square meter) or they are
absent.

[lBOCTYyNKOBMIA MONIOCK MOPCLKMUIA PiHiK
(Pholas dactylus)

CBepovTb OTBOPU B AEPEBUHI, BamMHAKY |
rnunHi. [epenHin kpal cTynok roctpuin abo 3
ApiBHMMM 3ybusaMuM i, Ha BigMiHY Bif bapHea,
BUTArHYTUI Bnepefd. HoBXuHa Yepenallku
1o 150 MM, BrcoTa o 33 MM, WwinpmHa 1o 35
MM. Brpg 4yTavBuii 1o HagMLLIKY NMOXUBHUX
PEYOBWH y MOPCbKIV Bofi. YacTo Mae bine
3abapBneHHs yepenatlok.

Bivalve common piddock

(Pholas dactylus)

Bores into wood, limestone and clay. The
front edges of the valves have small cutting
teeth, and unlike white angel wing, its valve
edges are forward-projected. The shell may
be up to 150 mm in length, up to 33 mm
in height, and up to 35 mm in width. The
species is vulnerable to excessive levels
of nutrients in sea water. The colour of the
shellis often white.

Both species can be indicted, if the valves of molluscs or orifices at the clay bottoms, limestone,

rocks are found.
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MICNAMOBA

Moxe CKNACTUCH  BPaxKeHHs, wWo 030bpoiBlwmnCh
OTPMMaHOI0 MICAS 03HaMOMMEHHSA 3 LM KOPOTKMM
MonbOBUM  BM3HAYHWUKOM  iHPopMaljielo, npupoda
BIAKPWE [OMUTAMBOMY CrlocTepirayeBli CBOI TaEMHULL.
OpHak He nocniwawnTe. He Bce Tak npocTo. YyTnueicTb y
€KONOriYHMX A030PHMX HeOHaKoBa. Hanpuknag, 3HanTu
Bypy BogopicTs uucto3mpy abo uepBoHy dinodopy
HabaraTo nerwe, Hi>XXK MONOCKIB AOHAUINNY | Mopcbke
bnopevko. LLle 50 pokie ToMy uncTo3npa, abo bopoaaHs,
3ycTpivanacs Ha kaM'aHucToMy cybcTpaTi npakTUYHO No
BCbOMY nepumeTpy HYopHoro mMops, a Tenep 3bepernacs
mmwe 6ins 6eperis Kpumy, Bonrapii, Typeuynnun Ta
[py3ii. [MonixeTa odenia, MONOCKM AOHALINNA | MOPCbKe
Bnofeyvko cTanm HacTiNbKW PIAKICHUMM, WO 3aHeceHi
o YepsoHol KHuru HYopHoro mMops, sika MICTUTb nepenik
3HMKauKx abo gyxe piAKICHWUX BUAIB POCAUH | TBApUH.
o6 3HanTh kameHeTouyuiB abo Mopcbkoro diHika
noTpibHo 036poiTUCH IHCTPYMEHTaMK, afXe BiH LiNKOM
NPOHMKAE Yy KaMiHb abo rAnHy i Moro nepebyBaHHa Moxe
BMAATW NINLLIE HEBENWKMIA BXIAHWUI OTBIp.

TaknUM YMHOM, TiNbKM CNOCTEPEXINBI | TEPMNAYI 3MOXYTb
BiLUYKaTW eKONOrYHMX A030PHYX. [1pK LbOMY IHTPUTOt0
€ ToM dakT, Wo HaBiTb ¢axiBLi He 3HAKTb, je CbOrofHi
MOXHa 3ycTpiTV BinblWicTb onucaHmx BUAIB. IHdopmMaLia
X MpO MiCUS X 3HaXOAKeHHA HaA3BU4YaMHO BaXkMBa
He TINbKW ANA BCTAHOBEHHS YHIKaNbHMX paoHiB MOpS,
MOXJIMBUX LiNsHOK, Ae byayTb CTBOPeHi 3aMoBifHWKK, a
M ona Toro, wob BCTAHOBUTY 3arafibHi 3aKOHOMIPHOCTI
noripwerHs abo, HaBnakW, NOKPaLLeHHs eKooriYHOl
cuTyauii. Konu iHbopMaLis Npo eKonoriyHMx A030PHUX
HaKOMUYUTLCH, MU CMINBHUMU  3YCUNASMU  3MOXKEMO
CTBOPUTM KapTy 3popoBux bOeperie YopHoro mops,
WO BIAPI3HATUMYTHCA 3a CTYMEHEeM 1X «eKOJOri4Horo
3[,0pOB'A».



CONCLUDING
REMARKS

ENVIRONMENTAL SENTINELS OF THE BLACK SEA

|tcould seem that once an observer is armed with the
knowledge obtained from studying this short field guide,
nature will open its secrets. Do not rush to conclusions.
Everything is not as easy as it seems to be. Vulnerability
of environmental sentinels varies. For instance, it is easier
to find brown algae Cystoseira or red algae Phyllophora
than Donacilla cornea or limpet. Some 50 years ago,
Cystoseira, or bearded Cystoseira, was quite common on
rocky substrates practically along the entire perimeter of
the Black Sea, but now it can only be found in Crimea and
some shores of Romania, Bulgaria, Turkey and Georgia.
Polychaete Ophelia, mollusc Donacilla cornea and limpet
have become such rare species that they have even been
listed in the Black Sea Red Data Book of endangered and
rare plant and animal species. It is necessary to have the
necessary tools to find a rock-boring clam or a common
piddock, since they burrow into rock or clay substrate, and
their small siphons are the only way their location can be
revealed.

Thus, only very observant and patient researchers may
find environmental sentinels. It is intriguing that even
experts do not know where most of the species described
above can now be found. This information is extremely
important not only for identifying unique marine regions
and sites that could be declared nature reserves, but
also for determining consistent patterns showing why
the environment is deteriorating, or, conversely, growing
healthier. When we have accumulated enough information
about environmental sentinels, we will undertake joint
efforts to create a map of Black Sea coasts with different
level of “environmental health”.

&)
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3AMNNC PE3YJIbTATIB EKOJIOMNYHOI0 MOHITOPUHTY

[lata cnoctepexeHs :

uncno / micsiub / pik

Yac:
noyarok / 3akiHYeHHst
Micue:
(Hassa Hanbnmxkyoro HaceseHoro nyHKTy)
KoopavHatu:

lMO>KHa BM3HAYMTb 3@ AOMNOMOIoK0 Cy4acHoOro Teﬂe¢OHy]

CTyniHb HaBaHTaXEHHS
BiNOYMBaOUNMU:
(4ncno ocib y noni 3opy)

bioTon:

*HeobxigHe BiAMITUTI «ranoyko»

Bigmitka npo BioTon
YUCENBHICTb Boaa
BUAIB-
iHAVKaTopIB:
Ckeni i kaMiHHA
**3Hainaeni BUAU- [Ticok
iHaMKaTopU baxaHo
cdotorpadysatvt i npu-
KNacTu 3HIMKM [10 Npo- MunHa
Tokony MPOBEASHMX | e o K

crocrepexexHb

wmpota

*

1-10 10-100 = > 100
Ckeni, KaMiHHG *
Tanbka (@ 1-10 cM)

Mpasli (@ 0,1-1 cM)

Micok (@ 0,1-2 Mm)

IZGE]

YepenaluHuk [pakyiuHsik)

Bup-iHgukatop * *
Manbku kedani

Mana 6ina yanns

Cipa yanns

Lincrosmpa

Dinnodopa ycivyeHa
®innodopa pebpuicta
Capracym Bepbonnctuin
Mopcbke bntogeyko
Beperosuii pasnnk
YcTpuus eBponencbka
[onixeTa AAHya
[MonixeTa cnipobpatxyc
Kpab mapmypoBuii
Montock goHalinna
[MonixeTta odenis
Montock bapHea
Montock MOPCBKMIA PiHIK

BigcyTH. OguH.

[0Brota

Bbarato



ENVIRONMENTAL SENTINELS OF THE BLACK SEA

RECORDING THE RESULTS OF ENVIRONMENTAL MONITORING

Date of observations:

date/month/year
Time:

start/end
Location:

(name of closest settlement)

Geographic coordinates

41

[may be determined using a modern smartphone): latitude
longitude

Level of tourist activity «

(Number of persons within eyesight): 1-10 10-100 = > 100

Biotope: Cliffs, rocks *

Pebbles (@ 1-10 cm)
Gravel (@ 0.1-1 cm)
Sand (@ 0.01-2 mm)

Clay

*please tick found Shell rock
Note about Biotope: Indicator species * * Absent | pomdle  eas
indicator Water Grey mullet small fry
species Little egret
populations: Grey heron

Cliffs and Cystoseira

rocks Phyllophora truncata

Phyllophora nervosa
Sargassum salicifolium
Limpet
Common periwinkle
European flat oyster
Polichaeta Janua
Spirobranchus triqueter
Marbled rock crab
*If found, it would be | Sand Donacilla cornea
e e Polychacte Ophelia
attach the photos to the | Clay or White angel wing (Barnea candida)
Record. sandstone Common piddock (Pholas dactylus)



EKOJI0MIYHI BAPTOBI HYOPHOIO MOPA

IHPOPMALIA
04 3B"A3KY

lMpo pe3yAbTaTH
npoBeAeHux
crnocTepexxeHb MOXXHA
NoBIAOMUTY:

IHCTUTYT MOPCBHKOI BioAoTil

HAH YkpaiHu

BYA. lMyLLKIHCbKQO 37
M. Oaeca 65011
YKPATHA

Tea./Pakc:
+38 (048) 725-09-18

E-mail: imb@nas.gov.ua

CONTACTS

You may report your
observations to:

Institute of Marine Biology
of the National Academy
of Science of Ukraine
Pushkinskaya St., 37
Odessa, 65011

UKRAINE

Tel./Fax:
+38 (048) 725-09-18

E-mail: imb@nas.gov.ua




