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3KOIOrMYECKME O30PHbLIE YEPHOIO MOPA

BCTYMNJNEHUE

HaLue nocaaHme
QAPECOBAHO

K HOBAIOAQTEABHBIM

U MbITAMBBIM
MCCAEAOBATEAIM,
HEPABHOAYLLIHbIX

K rpupoae. Hukoraa
paHee, y4eHblie

He 0BPALLIaAUCH 3Q
MOMOLLLbIO

K AIOASIM, HE MMEIOLLIMX
CMEUMAAbHbIX 3HAHWH,
HE BACQAEIOLLIMX
30KOHAOMM,

KOTOPbIE MO3BOASIOT
KQPAMHOALHO
COXPQHUTb
McYe3aroLLmMe BUABI.

Peqb 34ecb MOWAET He O IoHHaTax WNM B3pOCbIX
MOBUTENAX W 3alUMTHMKAX MPUpOLbl, U faxe He 06
YUYEHbIX 3KONIOraX, UCCNeAyoLWMX OCHOBbI HayKX 3KOMOTUW.
370 nocnaHue afpecoBaHO N9 HepaBHOMYLUHbIX K TOK
HeoBbsABNEHHON BOVHE, KOTOpYlO, HEBOSIBHO, YesnoBek
Havasn, nblTasgCb 3aBOeBaTb [ABEHCTBYIOLLYIO poOfb B
npvpone. HeBO3MOXHO OTpULIATL KOMOCCabHOe 3HayeHue
TEXHWYECKOro Mporpecca B Halen >KWM3HW, KOTOPbIN
NO3BONAET YIOTHO MEpexuBaTb Kanpw3bl MNpUPOAbl B
BnaroycTpoeHHOM KBapTMpe, He WCMbITbIBaTb  rofof,
BeicTpo npeoponesaTh Nobble PAcCTOAHUSA, CBA3LIBATHCS
Lpyr ¢ apyrom B noboe Bpems AHs v Houw w T.4. OnHako,
yBEIMYMBAS CBOK YMCIEHHOCTb, @ 3@ NocnefHne cTo net
HaceneHWe Hallei NnaHeTbl BO3POCNO B 7 pas, AOCTUTHYB
CBblle 7 MpL. YeNoBeK, Mbl YCUIVBAEM CBOE BVSAHME Ha
OKpY>KaloLLLyt0 Cpeay, 3arpsa3Has BOAy, BO3MyX U 3eMIII0.

Ecnv mbl 3aboneem - obpaluaemca K Bpaudy, 4TOObI
OH MOCTaBWA AMArHo3 — YTO 3a MpuYMHa Halleit bonesHu.
TonbKo Toraa [OKTOp BbINWLWET JekapcTBa, KOTopble BEPHYT
HacC K HOPMasnbHOM XNU3HN.

[aHHoe  MeToamyeckoe — pyKOBOACTBO — MOMOXET
NOCTaBWTb AMarHo3 NpUBPEXHON 30He Mops C MOMOLLbIO
opraHusMoB MHavkaTopoB. 0Bpa3HO WX MOXHO Ha3BaTb
YacoBLIMM  MOrPaHUYHMKAMK,  WIN  «3KONOMMYECKUMM
[I030PHbIMW»,  KOTOPbIE YyTKO HecyT CBOW [030p Ha
rpaHuue beper-mope, roe exeMUHyTHO WAET HAcTyrnieHue
TeXHWYECKOro Mporpecca Ha npupoaHyto cpegy. Ecam atu
pacTeHWs U XMBOTHbIE MOrMbaloT, 3HaUWT HacTyrieHue
ycununock. CoBCeM M0Xo, KOraa OHM MCYE3at0T COBCEM.

Mpy U3y4eHUM XMU3HW Mopeit U OKeaHoB MMelTCs B
BUIy [BE rMaBHble uenu. [epBas 13 HWX — UccnenoBaHue
BCEX >XMBbIX CYLLECTB, Hacensiolnx BoAHyto cpeay. [ns
aToro, HeobxoayMo obcnefoBaTh BClO BOAHYIO TOSLLY U BCe
LIHO, MOCKOSbKY XMBbIE CYLL,ECTBA BCTPeYatoTcs BCloay, Aaxe
Tam, rOe Xu3Hb elle HeAaBHO Ka3anacb HEeBO3MOXHOM,
HanpvMep, Ha fHe YepHoro Mops, rae HeT KMCOpPoAa, a ecTb
cepoBofopos. Bropas uenb - onpepeneHvie «300poBbs»
Mopsi. B nocnenHee Bpems, nprpoaa, B TOM Uncie U Mopckas
cpepa, Hayana 3aMeTHO W3MEHHATbCA MOoA  BAUAHMEM
neatenbHocTy Yenoseka. OgHu BUbI, U3 YMCa MAcCoBbIX,
CTanv pefkvMU WAM BOBCE WCYe3NW, [LpYrue, KOTOpbIX



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 fo 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
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3KOIOrMYECKME O30PHbLIE YEPHOIO MOPA

npexze He BCTpeYanuce, CTanu [0CTaTo4HO
pacrnpocTpaHeHHbIMK, nopoi naxe
MacCOBbIMW, ¥ Hayasnu oKasbiBaTb BAVAHMWE
Ha MecCTHble BWAbl M uMx coobulectBa. B
pesynkTaTe, MOpe ¥ NPUMOPCKMe BOAOEMbI,
HanpvMep, 3CTyapuu, naryHsl W JMMaHsbl,
KaK MCTOYHWK >XMBbIX PECYPCOB M LieNebHbIX
BELLeCTB, HanpumMep, panbl ¥ nedyebHbix
rpsi3ei, yTpaTunm ceoe beinoe 3HayeHue.
BbigBUTE  pa3nunuHble OTKIOHEHWA B
Buonorun un  skonormnm Mops  Hawbonee
ynobHo, Habniopas 3a >KM3HbO MOPCKON
«KPOMKM», TaM, TrAe Bofda COCeCcTByeT
C CylWen - necyaHblMU U KAaMEHUCTbIMU
beperamn. B Hayke 3TV MecTa Ha3biBakoTCS
KOHTYpHbIMK  BuoTonamn. OHW  HaceneHsl
OTPOMHBIM  KOJIMYECTBOM — pa3HoobpasHbIx

XKMBbIX  CyLLeCTB, KOTOpbIX 4Yacto He
3aMeyator, nonarad, 4TO OCHOBHbIe
CrylieHua  >KU3HKM  HaxoadaTrcd rae-1o B

rnybuHe. Mexay TeM, UMeHHO 3T CylLiecTBa
nepBbIMM  BCTpevaloTcsi € MoTokamu
BCEBO3MOXHbIX BELLECTB, MOCTynaloLimnx C
cywn. OHW MOryT MPUHOCUTLCS JIVMBHEBLIMY
v TanbiMu BOJaMK, BbIMyCKaTbCs
pasNUYHbIMK NPeAnpUaTHSMUM, obbekTamu
KOMMYHaIbHOTO  X03§MCTBa WM  pekamu.
B 3Tvx Bogax BCTpevatoTcst U pasivyHble
onacHble 4J151 KVBbIX OPraH3MOoB BelLecTsa.
Mo wmepe oTganeHwns ot beperos, 3Tn
BelLlecTBa pa3baBnsioTcs B MOPCKON Bofe U1
CTaHOBSTCH MeHee TOKCUYHbIMU, HO Y bepera
VX  KOHLEHTpauus MoxeT MpeAcTaBasTb
Cepbe3HyI0 0NacHOCTb.

[Mo3aToMy, Ha oo 0bUTaTeNe KOHTYPHBIX
BuotonoB Mopsi BbiNafaeT Hanbonbwmi

LAHC, 0Ka3aTbCs 3KOOMMYECKON MULLEHbBIO
Takmx Beuwlects. BoT nmoyemy, cpeau
BMOOB W3 KOHTYpHbIX buoTonoB  Mops
obHapyxunBaeTcs bonblue BCero noTepb
OT BHELUHWX HEeraTMBHbIX BO3AEWCTBUIA U
cBoel cynbboi akonormyeckme [LO30pHbIE
nepBbIMK OMoBeLLatoT 06 onacHocTy.
Ocoboe  Hay4yHOoe W  npakTuyeckoe
3HayeHWe 3TOMy HBJeHWIO NpuaaeT To
06CTOATENBCTBO, YTO MMEHHO B KOHTYPHbIX
BroTonax Mopsi CKanaMBaloTCs  IMUMHKM
M Manbkv nofasnstowiero bonbluMHCTBa
BW0B pblb, KOTOPbIE BO B3POC/IOM COCTOSHMM
obwvTatoT B TOsILLE BOABI M Ha AHe. VIMeHHO
3[leCb OHW HaXoAsAT caMble bnaronpusTHble
YCNoBUSi Afi9 CBOEro pocTa W pa3BuTus.
B npouecce 3sBontoLMM XKMBble cyllecTBa
«BblbMpanv» 3T MecTa Torfa, Koraa yrpo3b
3arpsi3HeHns MoOps BPEAHbIMUN BELLEECTBaMMU,
NpaKTU4eckw, eLlle He CyLLeCcTBOBao.
CpeAn 3KONOrMyecknx A030PHbIX ecTb
MHOTO BM[OB, KOTOPbIX MOTYT pacro3HaBaTb
M onpegensTb  AMWb  CNELManucTsl
C MOMOLLbIO  MWKPOCKOMOB W [pyrow
nabopaTopHoi TexHMkW. Ho ecTb 1 Takue
OpraHM3Mbl, KOTOPbIX MOXHO HabnopaTb
HEBOOPYXXEHHbIM ~ 1a30M W KoTopble
0bnafaloT xapakTepHbIMK OTANYUTENBHBIMY
npv3Hakamu. [osToMy, K vx obHapyXeHWto
1 y4eTy BMOSHE MOXHO NPUBJIEKATb U IOHbIX
HaTypanncToB MOA, PYKOBOACTBOM OMbITHbIX
HacTaBHMKOB. B aToM cnyyae, nosasnsetcs
BO3MOXHOCTb ~ 0XBaTUTb  HabmofeHVsIMU
M WccnefoBaHWAMUK - DonbluMe  yyacTku
MOpCKMX ~ Deperos,  HepoCTynHble — Ans
Hay4yHbIX Cy[OB M TMPOBECTM TO, UTO

MOHUTOPMHT, B AQHHOM CAy4Qe, O3HQYaeT OBCAEAOBAHME MPUPOAHOIO
0BbEKTA (HAMPMMEP, MPHUBPEXKHOM 30HBI MOPS) C LLEABIO OMPEAEAEHMS

€ro 3KOAOIMHECKOro ((3A0LOBbA).




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.
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8 3KOJIOFMYECKME 030PHbBIE YEPHOI O MOPA

Ha3blBaeTCA 3KOT0rM4eCKMM MOHUTOPUHIOM.

[penMyLLecTBa MOHUTOPUHIE MOPCKMX 3KOOMMYECKMX
Kcramm, pabora | posopHbix  (Marine  Ecological — Sentinels  Watch -

c 6opTa Hay4HbIX | MES WATCH):
CYAOB, AQXKE MU X
paboTe B MPMOPEXKHOM | ®  0XBaTblBaeT BCO NPUDPEXHYIO 30HY, HEAOCTYMHYO

30He, AQeT MAAO 15 6obLWNHCTBA HaY4YHbIX CYA0B, rAe pacroioxXeHsbl
LLIAQHCOB BCTpEYM C OCHOBHbIE «TropA4KMe» aKoJ10rn4eckmne To4Kn
SKOAOTMHECKMMM M rae nponcxooat Haunbonee 3HaYMTENbHbIE U3MEHEHWNS
AO30PHbIMM, B MOpCKOVI aKoCuCTeMe;
HACeAatioLLnMmMm
KOHTYHbIE GuoTOonkl ® [03BOJIAEeT OJHOBPEMEHHO NPOBECTN HabnoneHua
MOPA. BNOJ/Ib BCEX 6ep8I'OB L{epHoro MOpPA 3aHTEepeCoBaHHbIX

HabniofaTeneit No eAMHON NporpaMme;

®  3HauWTeNbHO MeHee JOpOrocTosLLWiA, Ho bonee
MHPOPMATUBHbIN, YeM TPaLMLIMOHHbIe paboTbl
C Hay4HbIX CY[J0B B OTKPbITOM MOpe ¥ Ha bonbLuyx
rnybuHax, rae aKonornyeckne U3MeHeHrs AOXOAAT
B ocnabneHHom Buae, MMbo He AOXOAAT BOBCE;

* npencTaBaseT cobolt LLKOY SKONOrM4ecKoro
06pa30BaHMa U BOCMUTAHWS B [lyXe HOPM
3KOIOrNYECKOW 3TUKM;

e pesynsTaThl A3AYT NOAPOBHYI MHGOPMaLMIo
no 3Kosormm NprbpexxHoit 3oHbI YepHoro Mops,
BakHenwei 061acTv A9 BOCNPOM3BOACTBA KMBbIX
pecypcos Mops, Afst pekpeaLum 1 Tanaccotepanum, 4ns
JPYrvX BULOB XO39MCTBEHHOM AedTeNbHOCTH
W NS OLYEHKM MOCNELCTBUIA BAUSHISA YenoBeka Ha Mope.

OnbIT MoHuTopuHra MES WATCH Ha YepHoM Mope,
MOXET BbITb BMOCIEACTBUM PACNPOCTPAHEH Ha Apyrie Mops,
B YacTHocTH, Ha CpefmnsemHoe, CeBepHoe 1 bantuiickoe.

Lleab — CO3AQHUE AETAAUZMPOBAHHOM KQPTbI MSTKMX M TBEPAbIX FOYHTOB
B MPUBPEXHBIX KOHTYPHbIX BUOTOMAX YepHOro mops

M OMMCAHME PACMPEAEAEHNS SKOAOTMYECKMX AO3OPHBIX B ITUX
6MOTOMAX, KAK BUAOB-MHAMKATOPOB AHTPOMOMEHHbIX BO3AEUCTBMM.
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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;

e 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.




3KOIOrMYECKME O30PHbLIE YEPHOIO MOPA

TEPMWHBbI U UX
ONPEAENEHUA

TERMS AND
DEFINITIONS

AHTponoreHHo (aHTponuyeckw)
npeobpasoBaHHasi Npubpe>xHas 30Ha
r|p|/|6pe>KHaﬂ 30Ha, OoXBaTblBakoLWlaa
necyaHble n KaMeHWCTble KOHTYPHbIE
BuoTonbl,  HapylweHHas B pe3yasraTe
nposefeHns MeponpuUaTUin no
npefoTBpaLLeHuto OMONI3HEBOrO Z
BOSIHOBOMO  PaspyLUeHMs,  COOPYXKEeHMIO
0ObeKTOB pekpeauVioHHOM MHPPaCTPYKTYpSI,
HacCeNleHHbIX MYyHKTOB, MOPTOB W APYyrnx
TMAPOTEXHUYECKMX paboT.

BuoTon

OTHOCUTENIbHO O[HOPOAHbIV MO YCI0BUAM
0bUTaHMa y4acToK Cylin WM BOJOEMA,
3aceneHHblii onpegenieHHbIM CoobLLECTBOM
OpraH1M3MOoB, NPUCMoCcObEHHbIX K yCNOBUAM
[aHHoro buoTtona.

KoHTypHbIii 6uoTon Mopsi

BroTon, pacnonoXeHHbI Ha rpaHuLie BoAbI,
atMocdepbl 1 bepera. PasnuuatoT necyaHbiii
(NcaMMoKoHTYp), kaMeHWCTbIN (MTOKOHTYP)

W uancTeii  (nenokoHTyp)  KoHTypHble
buoTonbl.  [lecyaHbli U KaMEHUCTbIN
KOHTYpHble OunoTonbl Honee  xapakTepHbl
0N Mopckoro nobepexbs, @  WAUCTLIN
KOHTYpHBIA  BroTon - Ana  MpUMOpPCKMX

aCTyapvieB, naryH 1 nuMaHoB. KoHTypHble
BroTonbl  pacnonoXeHbl Mexay BepxHew
rpaHuLen LOCTUKEHWS BOMH Ha cyle W
rnybrHamu 1o 2-4 M - B MOpe.

MpubpexkHas 30Ha Mopsl U IMMaHOB
npubpexHas nosoca oT AMHKWKW ype3a BoLbl
B CTopoHy Depera Ao rpaHuilbl CrOWHbIX
3apocfieit  HaseMHoW  pacTUTeNbHOCTW.
06bl4HO, nMeeT WwnpnHy ot 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.



TPEBOBAHUA

K OMNMCAHUIO
UCCNIEAYEMOIO
YYACTKA
MOPCKOI'O
MOBEPEXbf
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[pn  onucaHuu paioHa wccnefoBaHWi  Heobxofnmo
onpefenuTb  CTeMeHb €ro  3arpysku  OTAbIXalLWMMK
no TpexbannsHol cucTeMe:

0711 no 10 yenosek B nosie 3peHns 40 ropu3oHTa
BLOOJIb NASXKa — He3arpy>KeHHbIN;

2. 0710 no 100 yenoBek — yMepeHHO 3arpy>KeHHbIN;

3., Csbiwe 100 yenoBek — MaccoBO 3arpy>eHHbIN.

[ate  xapakTepucTuky  KOHTypHoro  buoTtona o
FOCMOACTBYIOLLEV MVHepanbHOW ¢pakumm, onpeaensiolLen
npupoay AHa 1 0CobeHHOCTU ero HacesneHns, @ UMEHHO:

1. Ckanebl, KaMHu;

2. Tanbka (onametp poMunMpytowen dpakumum 1-10 cm);
3. Tpasuii (0,1-1 cwml;

4. Tecok (0,01-0.2 cm);

5. [nuHa;

6. Pakywa.

Ecnv B NpuBpexHoi 30He Mops BCTPEYAIOTCH HECKOSbKO
B1oTOMNOB, 0603HAYMTE KOOPAMHATHI MPAHML, KaXK 00 3 HIX.
YKa3aTb NPU3HaKM BO3AENCTBIA UenoBeka Ha NprUBpexHyio
30Hy [aHTpomoreHHo npeobpaszoBaHHOro  nobepexbs):
FUOPOTEXHUYECKME KOHCTPYKLMMW, COOPYKEHUA KypPOPTHOIO
Ha3HaYeHVa, Hannuyme CTOKOB CO CTOPOHbI CYLLW U T4,
YkasaTb [aty, BpeMa W MecTo (KOOpAMHaTbl HauanbHoro
M KOHeYHoro 0B6C/eloBaHHOMO  y4acTka npoBeaeHus
MOHUTOPUHTa).
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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).



YYET U OMMTMCAHUE
BUOOB-
MHOWNKATOPOB
KAYECTBA
MOPCKOW CPE[bI

ENVIRONMENTAL SENTINELS OF THE BLACK SEA

SAMPLING

AND DESCRIPTION
OF WATER QUALITY
INDICATOR
SPECIES

[ns konuuecTBeHHOro y4eTa opraHv3MoB
MCMoNb30BaTb  Pamky,  W3rOTOBJIEHHYIO
13 nposonokn ¢ pasmepamu 20 x 20 cm.
[MonoxuTb  paMKy Ha MOKpbIA  Mecok
BOAM3M NUHWMKM ypes3a BOAbl M C MOMOLLbIO
70NaTkv  WAM  BPYYHYIO W3B/EYb Mecok

c rmybunel  po 10 cM,  cobpas
ero B MAaCcTUKOBLIN cocyq,
M 3anMB  Mopckol Bopoi. OpraHusmel,
obuTalliMe Ha 3TOM yyacTke MAsXKa
OKaXyTcs  Ha  MOBEPXHOCTM  necka
M WX Nerko MOXHO nepecyutatb. [ns
KONWYECTBEHHOTO  y4eTa  3KOMOrMYeCKMX
[O30PHbIX  WMCMONb30BaTb  TpexbasibHyto
OLLeHKY:

OTCYTCTBYIOT;
equHuyHo (1-10 skseMnnapos);

MHoro (Bonee 10 sk3semnnsapos).

To estimate the abundance of organisms
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 a 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 speci

multiple specimen
(more 10 specimens

13
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3KOJIOMMYECKME
[O30PHbIE _
NPUBPEXHOM
30HbI YEPHOIO
MOPS]

%

AAS DKOAOTMHECKOTO
MOHUTOPMHIQ, HY>KHbI
CBEAEHMS O TOM,
KOrAQ MOSIBUAMCh
MQAbKM y Bepera, B
KOKOM HArMpPABAEHMM
OHM CAEAYIOT U
CKOAbKO (HQ rAQ3)
MOABKOB MPOXOAMT HO
MPOTKEHMM YaCA?
Takme ceAeHus
MOXKHO MOAYYMTE,
HABAKAQS B TUXYIO
MOroAy B MECTaX,

rA€ HET CKOMAEHMS
OTABIXQIOLLIMX.

C cepeamHbl niong Mo ceHTsbpb, BAOMb MecyaHbIX
BeperoB, y camoW NMHWK ype3a BOfAbl, B TUXyl0 MOrogy,
MOXHO  Habnwofate  cTalkm  cepebpucTbix  Manbkos
kedaneir nobaHa n octporoca anvHoit ot 10 go 20 mMm.
OHWM BBIK/IOHYINCL U3 MIKPbI, KOTOPYIO CaMKu 3TUX pbib
BbIMETBIBAIOT B OTKPLITOM Mope. [pn gnunHe Tena okono 5
MM, MaslbKu y>e yCTpeMasioTcs K beperam, npuaepxK1Basch
CaMoro BepxHero /105 BOAbl, FAe BCerfa MOXHO HanTu
HY>KHY10 1 06MbHYIO MKLLY. Ha MoMCK MWLM B BOAHOW ToALLe
y ManbkoB kedanen HeT HW cun, HU BpemeHW. OpHako,
[UIVHHBI NyTb, MOPOW, B AECHATKM KWIOMETPOB, Yy CaMoii
MOBEPXHOCTV BOAbI OMaceH M3-3a BO3MOXHOMW BCTPeYn C
BO3AYLIHBIMU XMLLHMKAMW — Yarikamu, Kpadkamu v ApyrnMm
nTMUaMn. ManbkoB BbipydaeT cepebpucTbiii LiBET CMMHOK
(4To He xapakTepHO AN B3poC/bIX pbib) W MosBreHKe Ha
CMUHKe KaX[0ro Masibka sipkoro Bo3fyliHoro ny3sips. B
TakoM BUe, Masibku Kedanei n Ux CTaku MackupyioTcs
nop HecbefobHble ANS NTUL, NpefMeThl, BPOAe neHbl. 370
CHMXAEeT PUCK 0Ka3aTbCs XXEPTBON BO3AYLUHbIX XMLLIHMKOB
1 ManbKy YNopHO MPOA0SIXAloT CBOe [BMXeHWe K beperam.
[ocTUrHyB 1X, Manbkn ULLYT BXObl B MESIKOBOAHbIE 3aVBbI,
NaryHbl U NMaHbl, B KOTOPLIX MMeeTcs MHOro MUK W [0
HaCTyNAeHWs 3MMHYX XO10[0B yCreBatoT NoApacTy.

MosiBneHve crtaek kedanelt y beperoB [oKa3blBaeT,
4YTO HepecT 3TUX pblb B AaHHOM rofy MpoLUes ycrneLlHo,
4YTO Masibki Mpeofofienvt AAMHHBIA MyTb N0 MOBEPXHOCTU
MOpSl, He BCTPeTMB NATEH HedTV WAM [pPYrux BpemHbIX
ON9 HUX BellecTs, m3bexanu XWLLHWKOB W MpojosikatoT
nyTb B JvMaHbl. B HekoTopblx fMMaHax —YyCTpoeHbl

KedaneBbIPOCTHbIE XO3AMCTBA.




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
itis 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
particularyearand 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.




Manas 6enas uanns (Egrefta garzetta)

Macca Tena 0,8-1,6 kr, pa3Max KpbliibeB
88-95 cM. OnepeHne benoe, KOB YepHbIN,
HOTM  YepHble, nManblUbl Xentole. Ha
NYCTbIHHBIX MASXaX, Y IMHAW ype3a BoAbI,
0XOTUTCA Ha ManbKoB Kedanew 1 apyrvx peib,
MUrPUpPYIOLLNX BAOSL Depera,y KpOMKY BOAbI.

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.

i —

AMOW NOBEPXHOCTHIO MOPS.

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 nycTbiHHbIX oTpeskax bepera, Ha-
NpvMep, Ha Kocax JIMMaHoB, MOXHO WHO-
roa Habnonate Lanenb, cepbix uin benbix,
HEMOMABMXHO CTOSLLMX Y IMHAW ype3a Bofbl
M MOSHWEHOCHLIMU KNEBKaMM  BbIXBaTbl-
BalOLWMX YTO-TO M3 BOAbl. ITO 03HAyaeT,
YTO MasnbkoB kedanu B [aHHOM palioHe U
B [@HHOE BPEeMsi 0CTaTOYHO MHOrO0, YToDbI
YIOBNETBOPUTL NULLLEBble NOTPEOHOCTM 3TUX
KpynHbIx nTvy,. KoHeyHo, uannm moryT xea-
TaTb U APYrvx pbib, NOAXOAsALIMX K camoMy
Bepery, HO Yallle OHW OXOTATCH Ha MasbkoB
kedanen. B gHeBHMKe HabnofeHW, B Takmnx
Cyyasix OTMEeYaloT, YTo B [aHHOM paiioHe
(MecTo, nata v Bpems) Habmoganuce Lanmu,
BbIXBATbIBAKOLLIME MULLY 13 BOAbI.

- X [ on A
kedanen un apyrun
BLO/b Bepera, y KpoMKY BOgpbI.

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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KAMEHUCTbIE
BEPETA

Mopckoe BAAEYKO
(Patella tarentina)

beperosas yanTka :
(Melaraphe neritoidis) :

Bypas Boaopocab
umcrosmpa

CBOViCTBa 3KONOMMYECKMX [J030PHBIX Y KaMEHUCTbIX beperos
Mops Haubosee OTYETIMBO NPOABIAIOTCH 3aPOCAN KPYMHOI
Bypoit  Bomopocan umctosupsl  (Cystoseira), Monniockos
Mopckoe brtofeyko (Patella) u 6eperosoit yautku (Littorinal,
a Takxe y MpamopHoro kpaba (Pachygrpsus marmoratus).

Limpet
(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 (Littorina) and also marbled rock crab
(Pachygrapsus marmoratus).

DAMOPHbIM Marbled rock
Kpab i crab

i TMoauxeta | Polychaete
gcnmpop@xtc : Janua
¢ (Ha mmamsx) ¢ (Janua pagenstecheri)

KpacHas red
BOAOPOCAbL i algae
i comuarocpopa : Phyllophora

bypas brown
BOAOPOCAb | dlgae
capraccym : Sargassum;
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AN HOXOXKAEHUS
LIMCTO3UPbI COBCEM
He 0Bs3aTEABHO
HbIPATEHA TAYOUHY,
M AQKE 3QXOAMTb

B BOAY. cTo3npa
AETKO OTObIBAETCS
OT KAMHEM K CKAA
BO BPEMS.LLITOPMA
1 OKQ3bIBAETCSH
BbIOPOLLEHHOK HA
b6eper. 3neck ee
AETKO Y3HATh AQDKE
M0 3ACYLLEHHbIM
OCTATKAM, MOXOXKMMM
Ha 6opoay. Oryero
M MPOUCXOAMT-€€ HE
HAYYHOE HA3BAHME
(«GopPOACYN.

Bypas Bogopocnb uuctosmpa

(Cystoseira barbata)

Pactetr Ha npubpexHbIx KaMHAX W ckanax Ha rnybuHax
oT 0,5 go 20 M, ocHoBHas Macca — Ha raybuHax [o 3 M.
Bbicota kyctoB po 50-120 cm. LiBeT ot xento-byporo go
TEMHO KOpU4HeBOro. B oTBETBAEHMSX BUAHBI MHOXECTBO
BO3YLUHbIX My3bIPbKOB, PasMeLlleHHbIX rpynnamMu B BUAe
YeToK, WHOTAA CAMBAIOLLMXCA B OLWH MPOLOAroBaThl
nysbipek, gauHon go 7 cM. CseTontobusas BoLopoCib,
npouv3spacraiollas Ha kamHsax Ha rnybuHax ot 0,5 go 20 M,
B ocHoBHOM, 0,5-5 M. BcTpeuaetca y Bcex KaMeHWCTbIX
BeperoB YepHoro Mops, 3a wWckloveHWeM Haunbonee
OMPEeCHEHHbIX palioHoB. LlucTo3vpa -  UeHTpanbHbIl
BMA coobllecTBa TOrO >KE€ MMeHW, COCTOALEero U3
[leCHTKOB BWAOB BOLOPOC/IElN, DECro3BOHOYHbIX W Pbib.
He neperocnT 1n3bbITKa coeanHeHwln a3ota 1 docdopa
B MOPCKOV BOAE, MO3TOMY 1CHe3/1a Ha KaMEHUCThIX ydacTKax
ceBepo-3anafHoro nobepexbss YepHoro Mopsa  elle
B 1979-1980 roabl.

UncTosnpa, NOKpbITAs HATYATLIMM
BOAOPOCASIMMU (MEPBbIM MPU3HAK €€
BO3MOXKHOIO MCYE3HOBEHMSI).




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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Bypas Bopgopocnb

capraccyM MBOJIUCTHbIN

(Sargassum salicifolium)

CTBon cnvpanbHO  3aBWUTOW, NINCTOBbIE
NNacTMHKW ¢ 3a3yDpeHHbIMK  KpasiMu.
BoznywwHble ny3bipn pacnosoXeHsbl
Yy  OCHOBaHWSi  JINCTOBbIX  MIACTUHOK.
Pasmep cnoesuwa po 50 cMm, gunamerp

LLapOBUAHbIX BO3AYLUHbIX ny3bipei
no 8 MM. Bctpeuaercs 'y KaMeHMCTbIX
yyacTtkoB  AHaTonwmrickoro  nobepexbs

YepHoro mMops. He nepeHocuT onpecHeHns
1 3BTPOGUKaLMN (NepeyaobpeHia) Mopekon
Boabl. . [ofgobHo  uMcTO3Mpe  capraccym

MoxeT ObiTb  obHapyxeH Ha bepery B
LUITOPMOBLIX Bbibpocax 1 nerko ornpeaeneH
O LIapoBUAHBIM My3bIPSM, HAMOMUHAIOLLMX
BUHOrPafiHble AroAbl.

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.



KpacHas Bopopocnb
dunnodopa yceuyeHHas
(Phyllophora truncata= Ph. brodiaei)

Cnoesule, Kak Ha3biBAlOT  TeNo
Bojopocnen, nmeeT dopMy KyctnkoB 5-40
CM  BbBICOTBI, 4acTo C [AMHHBIM (BHU3Y
UMIVHAPUYECKIM, BBEPXy  MIOCKUM)
ctebenbkoM, MHOrAa pa3BeTBieHHbIM. Ha
BeplunHe cTebesbka M ero OTBETBAEHUIA
pacnonoXeHsl HebomblUKMe MepenoHYaTble
NNaCTVHbI, KOTOPbIE WMELT KIVHOBUAHYIO,
OBanbHylO UAM cepaueBupHylo dopmy c
BOJIHUCTBIM BEPXHMM KpaeM. JlonacTu yacTo
pa3suBaloTca B HoNblIOM  KONMYecTBE U
MOTyT ObITb pacceyeHbl Ha nonact no
BepXHeMy Kpalo, MpuHK1Mas B1A Beepa.

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 6epery B LLTOPMOBbIX BbIBPOCAX OMAAOCDOPA yCEYEHHAS B
CYXOM COCTOSIHUM MMEET MOYTH YEPHYIO OKPACKY. A Boaee TOYHOro
OMPEACAEHMS €€ HO HEKOTOPOE BPEMS MOXKHO OMYCTHUTb B MOPCKYIO BOAY.

23
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KpacHas Bogopocib
dunnodopa pebpucras
(Phyllophora crispa= Ph. nervosa)

Bopopocnb  umeeT  dopMy  KyCTMKOB
no 50 cM  BbicoTon.  OcHoBaHue
cocTouT 13 cTenolmxcs  noberos

nnu Hebonbwor nogowsbl. OT ocHoBaHMA
NOAHMMAOTCS  BepTvKanbHble nobern ¢
KOPOTKMM (B OCHOBAHWU LMIUHAPUYECKUM,

BbiLLe yNAoLWEHHbIM) cTebesbkoM.
Crebenek nepexoaut B MAacTUHYATYto
yacTb CROEBWLLIA, WKW Tena BOAOPOC/V.
CunbHo pa3BeTBEeHHan NMHEeNHo-
oBafibHag  miactMHa  UMeeT  TOHKue
KypyaBble  kpas.  HoBble  mnacTMHbI
BO3HMKAIOT ~Ha  MOBEPXHOCTWM  CTApOM.
[OnvuHa oToenbHbix nnactmH  2-8  cM,

wupnra 1-2,7 mM. BeTpedaeTcs Ha ckanax,
pakyLlle4yHo-rase4yHoM FpyHTe, Ha rybuHe
ot 0 go 60 M. AHanornyHo npepnplayLiemy
Bugy ¢unnodopy pebpuctyio  MOXHO
HalTW Ha bepery B LUTOPMOBLIX Bbibpocax.
B cyxoM coctogHMM oHa Takxke WMeeT
noutm  4YepHylo okpacky. [ns  6bonee
TOYHOTO OnpefieleHnss ee Ha HekoTopoe
BPEMSI MOXHO OMyCTUTb B MOPCKYlO BOAY.

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.

Hecmorps Ha 1O,

YTO BCE YrTOMSHYTbIE
BOAOPOCAM OBUTAIOT
Ha rAybuHe 1-20 m,
30 HUMM HET
HEOBXOAMMOCTH
HbIPSTb B MOPE.

OHM HEMPOYHO
MPUKPEMNASIOTCS K
KOMHSIM M CKOAGM M,
OTOPBABLLUMChH NOCAE
LLUITOPMAQ, OKQ3bIBAKOTCSH
BbIOPOLLIEHHBIMM HO
6eper. AN AyHLLIETO
PACMNO3HABAHMS

X MOXHO CHOBO
MOrpy3uTh B BOAY.




Mopckoe bntogeyko
(Patella tarentina)

BptoxoHorui MOMSIIOCK  C  [JOMWKOM
B BWAE MOCKON KOHMYECKOW LUanoyKu.
[vameTp ocHoBaHWMA [0 45 MM, BbicoTa
no 14 mMm. ObutaeT B BepxHWUX CNOSX
BObl 1M B 30HE 3arjecka Ha KaMeHWCToM
rpyHTe.  Mopckoe — bniofedko  MpoyvHo
npucacbiBaeTCs K KAMEHUCTOM NOBEPXHOCTU
M B TeMHOe BpeMms CyTok nepejBuraercs
Ha paccTosiHWe o OfHOro MeTpa u bonee,
B TOM 4MCre, M Haf MOBEPXHOCTbI MOpS.
[nTaeTcs OfHOKNETOUHbIMY BOAOPOCAMMY,
NpocTeNWMMK M OPYIMMU  MENKUMK
6ecno3BoOHOYHbLIMY, cockabnmeasn nNx
C NoBepXHOCTV KaMHelt. [lns atoro Montock
HaCTONbKO ~ MPOYHO  MpMUcachiBaeTcd K
KaMH$M, YTO ero MpakTMyeckn HEBO3MOXHO
oTopBaTh. Bug YYBCTBUTESIbHbI
K 3arpsi3HEHMI0 MOPCKOW BOAbI.

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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BeperoBasi ynuTtka nnm nuttopuHa
(Melaraphe neritoidis)

BptoxoHornii  MonMlOCK, B BUAE YIIUTKM.
Boicota pgomuka po 10 MM, wupuHa
no 8 mm. Okpacka Jomuka >xentoeatas,
cepas, wam  kopuuHesasd.  OBanbHas
Kpbilleyka, 3anupatolias BXOL B YJUTKY,
poroBvaHas, TeMHo KopuyHeBas. Obutaer
Ha KaMHAX B 30HE 3aniecka 1 HekoTopoe
BpEMSI MOXET HaXOLMTbCs BbILLE YPOBHS

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.

Boabl. Obpa3 >kwu3HW, Takow e, Kak Uy
Mopckoro brtopevka.

Ha noBepxHOCTH TeA BOALLLIMHCTBA BOAHBIX OPraHU3MOB — LIMCTO3MPbI M ARYIMX
BOAOPOCAEM, HO CTBOPKAX MUAMK M APYIMX MOAMOCKOB, HQ MAHLMPSX KPABOB
M APYMX PAKOOBPA3HBIX, HO TEAE PbI6 M MOPCKUX MAEKOMMTAIOLLIMX OBUTAIOT
MHOMME MOPCKME OPIraHU3MbI, OT BAKTEPUI M OAHOKAETOYHbIX BOAOPOCAEM, AO
MOAAIOCKOB M PAKOOBPA3HBIX.
Cpean HUX, BECBMA MHOTOYUCAEHHBIMU ELLE HEAQBHO ObiAM MHOTOLLIETUHKOBbLIE YEPBU
(moanxeTtsl) crimpopbuc (Janua, Spirorbis) 1 crimpobparxyc (Spirobranchus). OHu BeayT
CUASHMM 0BPA3 XKM3HM, MPSYYT CBOM TEAQ B OEAbIX M3BECTKOBbIX AOMMKAX, KOTOPbIE CAaMM
XKe CTPOAT, U MUTAIOTCS, COUABTPYS MOPCKYIO BOAY. AOMUKM Y CIIMPOPOUCA — CMMPAAbHbIE,
a y CrMpoBpaHXYyCa — 3MEEBUAHbIE, TPEXIPAHHbIE. B HaCTodLLEee Bpems, 3TM MACCOBbIE
SKOAOTMHYECKME AO3OPHbIE BO MHOMMX MECTAX YePHOrO MOPS OKA3AAMCh BOALLLIOWM PEAKOCTbIO,
Q BAOAb CEBEPO-3AMNAAHbIX 6EPErOB YePHOro MOPS, MECTAMM — M BOBCE MCHE3AM. AEMHE BCETO
BEAOCHEXHBIE AOMUKM STUX MEAKMX XKMBOTHBIX OBHAPYXUTb HA TEMHbIX (MO4YTH YEPHbIX)
CTBOPKAX MMAMH,  BBICOXLLIMX BOAOPOCAIX GOPOAQY MAM LIMCTO3MPQA, A TAKXKE MAHLMPAX
KpaboB. B 3TOM CAyHaE, X KOAMYECTBO MOACHAUTLIBAIOT HO OAHOM CTBOPKE MUAMM, (KYCTUKEN
(TaAmOMe) BOAOPOCAU, HO APYIMX TBEPABIX MOEAMETAX, YKA3AB MX PA3MEPDI.




MpaMmopHbIii Kpab
(Pachygrapsus marmoratus)

Pa3mepbl nanuvps 37-42 MM B UMPUHY U
38-43 MM pnvHy. Okpacka noBepxXHOCTY
naHLMpst  KOpUYHeBaTo-MyprypHas — uiu
JepHOBaTas C MOMEPEeYHbIMK  Mofocamu.
KneluHn  KpacHoBaTo-nypnypHble  CBEpXy,
Benble cHu3y. Mo bokam naHumps 3 3ybua.
[nasa nout Ha yrnax naHumps. Knelxu
MacCvBHble, paBHble C  JIOKKOBUAHbLIMU
BeplMHaMu. XoAsune HOrW yrnioLleHHble,
npourble. Kpab npoBoauT noyTn MosoBuHy
XM3HW HaL YpPOBHEM MOpS, BpeMsa OT
BpeMeHW, Morpyxasch, YTobbl HamouunTb
xabpbl. [M1TaeTcs 0bpacTaHUAMK KaMHel.
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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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MoxkeT BbITb, KOMY-

TO NMOBE3€ET BCTPETUTH

M XKMBYIO YCTPMLLY,
MPUKPENAEHHYIO K
KQMHIO MAM ADYTOMY
TBEPAOMY OCHOBAHMIO?

YcTpuua eBponerickas,
unun yctpuua cbepobHas (Ostrea edulis)

YCTprLa 0THOCUTCS K MCUE3atoLLMM UK YKe MCYE3HYBLUUM
MonniockaM YepHoro Mopsi. OHa oueHb 4yBCTBUTENbHA
K YBEJMYEHWMIO MYTHOCTU MOPCKOW BOAbl, B pe3ynbraTe
MacCoBOro pa3BUTHS OAHOKNETOUHbIX BOLOPOCEN W APYrvX
MUKPOCKOMUYECKMX OpraHn3MoB. Cpean BbIOpOLLEHHBIX
BoNHamu Ha Oeper CTBOPOK, MOMafaloTcs M CTBOPKM
ycTpuubl.  OHWM  MMET  HempasUIbHO  OKPYMIylo UK
MCKpUBIEHHYo dopmMy oBana. [1prkpenneHHas K TBepLoMy
npefMeTy cTBopka bonee BbiMykas, C HenpasuibHbIMU
pagManbHelMM  pebpamMn  Ha  Hapy>XHOW MOBEPXHOCTY.
CsobogHas cTBOpka MOYTM Mockast, ragkas WAM Co
cnabo 3ameTHbIMW pagvianbHbIMU MOPLLUMHAMU. YCTpULbl
NPUKPENNSOTCS K KaMHsM, CTBOpPKaM MOJITIOCKOB, 0bpasys
nHorpa Hactoslwime pudsl Bbicotoit ot 1,5 no 10 MeTpos.
Okpacka rpsisHo-cepas, C NMA0BLIMUA (Ha MPUKPensIeHHo
ctBopke) unan kpacHo-bypeiMu (Ha cBobogHoW CcTBOpKE)
natHamu. [nvHa pakoBuHbl MoxeT gocturate 80 MM, a
wupuHa - 25 MM. CnepyeT obpalliaTe BHUMaHWe Ha Lefble
CTBOPKM, COXpaHMBLUME pafMasibHble MOPLUMHBI U He
NOKPbITbIE YePHbIM DakTepuanbHbIM HaleToM, Tak Kak OHM
BblbpoLLeHbl Ha beper He CToNb AaBHO.

[ ==
=
|-

Bwup, cBexxeBbIbpoLeHHbIx cTBopok - Photo of freshly taken oyster shells with
yCTpULbl ¢ HeobkaTaHbiMK paguaneHbiMy | unrolled radial riffles

MopLlwrHamm



May be somebody

will be lucky enough

fo see an dlive

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

Hauano ¢opMunpoBaHus
ycTpuyHoro puda

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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Monuxeta AHya
(Janua pagenstecheri)

[axe He Bce cneunanuctbl 3HAIOT, 4TO
cnupopbucel, cobpaHHble B YepHoMm Mope
M OTHOCMMble paHee K Buay Spirorbis
pusilla, Ha caMoM Jene ABAAIOTCA COBCEM
apyrum Buaom (Janua pagenstecheri). 37a
nonnxeTa, VAU MHOMOWETUHKOBbIA YepBb,
obuTaeT NpenMyLLEeCTBEHHO B NpUBpexXHON
30HE MOpPSi  Ha  KaMHsAX, BOAOPOCASX,
CTBOpKax MOJOCKOB W kpabax. VIx nerko
onpefenuTb Mo  TBepAblM W3BECTKOBbIM
npaBo3aKpy4YeHHbIM CnnpanbHbIM

Tpybkam benoro uBeTa, AMaMeTpPOM [0
3 MM. [lonuxeta He nepeHocwT wm3bbITKa
nuTaTesbHbIX BELLECTB W 3arpsisHuTenei B
MOPCKOW BOJE.

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.



MonuxeTta cnupobpaHxyc TpexrpaHHbIv
(Spirobranchus triqueter=
Pomatoceros triqueter)

[pukpennseTcs K KaMHAM, MosockaM,

BofOpoChsaM 1 kpabam. Jlerko onpepensietcs
no TBepAbiM, 3MEEeBWAHbIM, TPeXrpaHHbIM
M3BECTKOBbIM Tpybkam, AnuHoi po 30-40
MM. CnvpobpaHxyc n3beraeT onpecHeHHbIX
paiioHOB Mopsi U He MepeHOCUT M3bbiTka
nuTaTeNbHbIX BELLECTB W 3arpsisHuUTeNnei B
MOPCKOW BOJE.

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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MECYAHBIE

BEPETA

Ha necuaHbix Oeperax, B 30He 3annecka, rfe BOSHbI
HakaTblBAlOTCH Ha MASX W OTKaTbiBaloTcs  0bpaTHO
(8 YepHoM Mope 3Ta 30Ha Ha3bIBAETCH MCEBAOUTOPANbIO)
obuTaloT MHorMe CcyllecTBa, MUKpockornuyeckve W bonee
KpynHble. 3Konornyeckne 4030pHbleB3ToM30He, cpefmbonee
KPYMHbIX OPraHW3MoB, Nerko LOCTYMHbIX A5 OnpefeneHus
BMZOB, 3T0 - AByCTBOpYaTas pakyLuka (Monniock) goHauunna
VM MHOTOLLETMHKOBBINA 4YepBb (Monvxeta) nog HassaHvem
odenvs. Oba B1Aa NpefnoynTatOT KPYMHbINA, YNCTLIN Necok,
fe3 npumecy 4acTWL, MOYBbI, MWHBI WU TOKCUYECKMX
BelLeCcTB, Hanpumep, HedTenpoaykToB. [lpy nosBREHWM
Takyvx NpUMecei v BeLLecTB, 3TN BULblI CTAHOBSATCS PeAKMMU
nvbo ncyesator.

[ecok 1 cbop foHaumnnbl 1 odennm




ENVIRONMENTAL SENTINELS OF THE BLACK SEA &3

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?

cyxo#i necok | drisand
MOKPBIF Mecok i wet sand

mope | sea
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[iBycTBOpYaTHIN MOMUTIOCK AOHALMINA
(Donacilla corneaq)

o 25 MM B gnnby 15 MM B BbicOTY.
[MoBepxHOCTL CTBOPOK rnagkas, bnecraiias,
Benas, xentas wnu oparxesas C ABYMS
Kopu4HeBaTbIMK NIydamu. Jlerko 3apbiBaeTcs
B necok Ha rmybury ot 5-10 cm go 1 m.
B HepaBHeM npownom, 3T0T BuUA 6bin
MaccoBblM  BAOJb  CEBEpO-3anagHoro
nobepexbs Mops (no 20.000 ocobein Ha
TM2) v ucnonb3oBancs Kak ykpalleHwe
Pa3INYHbIX CyBEHWPOB [N TypucTos. He
NepeHoOCUT 3arps3HeHns necka Mo4Bow,
FAIVIHOM 1 TOKCUYECKMMU BELLIeCTBaMM.

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.

O6a OMMCAHHbIX BUAQ M OCOEAUIO M AOHALIMAAY CAEAYET MCKATb HQ COMOM
ype3€e BOAbI B 30HE BAQXKHOrO necka HA rAybuHe 10-20 cm. XOpOoLLIO AAS STOrO
MCMOAb30BATH KPYMHOE CUTO MAM MELLIOK, CLLIMTbIM M3 MPPOTMBOKOMAPHOM CETKM
1 AQKE PbIBOAOBHOM CETKM C S4EEN HE KPYNHEE 5 MM, MPOMBbIBAS MECOK B
mope. MHAMKATOPOM MPUCYTCTBUS DTHUX XKMBOTHBIX MOTYT CAY>XKMTb CTBOPKM
AOHQLIMAABI B LLUTOPMOBbIX BbIOPOCAX.




MHoroweTMHKOBbIN YepBb odenns
(Ophelia bicornis)

Kak w1 ppyrve nomuxetsl, oTamnyaeTcs
YOJIMHEHHbIM  TENOM,  COCTOALUMM 13
MHOXeCTBa UneHukoB. [nnHa Tena no 45 MM,
Jlerko 3apbiBaeTcs rofoBol B necok. 3ToT
BWA, 0OUTAET TONbKO B 30HE 3amnjecka BOJH,
B KPYMHO3epHMCTOM, YncToM necke. Odenna
3arnartbiBaeT bonbliMe KonvyecTBa rnecka
M NUTaeTCs Menb4yailMn OpraHM3Mamu,
NOKPbIBaOLLMMK Kaxoe 3epHo necka. Ecnn
MASX  3arpsasHaeTcs  YacTMuamu  MviHbl,
MoYBbl WM  TOKCUYECKMMM BeLecTBamm
(Hanpumep, HedTenpoaykTamm),
YMCIEHHOCTb 0dennn pesko cokpallaeTcs,
nmbo oHa, Kak YYBCTBUTESNbHBIN
Buonornyeckuii - MHAMKATOP,  MOJHOCTbLIO
MCYe3aeT Ha AaHHOM ydyacTke nobepexbs.
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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 drops drastically, 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 U3BECTHAKAX
U TNNHE

Boonb 6eperos, He TOAbKO MecyaHblX, HO U KaMeHUCTbIX,
Ha BbIXOAAxX MIMHbI U Mepresiell MOXHO yBUAETb [OBOIBHO
rnybokve OTBEPCTWS, Ha [HE KOTOPbIX, MPW W3BECTHOW
CHOpPOBKe, YyaaeTcs A00bITb [ABYCTBOPYATHIX MOJUIIOCKOB
c DenbiMu  TOHKOCTEHHBIMK  PaKOBMHAMKM, MOBEPXHOCTb
KOTOPbIX ~ MMEeT  XapaKTepHble  KOHLEeHTpUyeckune ¥
paguaneHble pebpa u 3ybyaTble kpas. 370 - cBepasLye
MOJITIOCKM,  KOTOPbIX  Ha3blBalOT  MOPCKUMYK  CBepfiamu,
KaMHeTouLaMu, MIn MOPCKUMU GUHUKaMMU.

[MocumnTas, CKONBKO TakiX MOSIIOCKOB MPUXOAMTCH Ha OfMH
KBafpaTHbIV METP MIMHWUCTOrO AHA, MOXHO OnpeesuTb
CTeneHb  «3[0POBb»  [3HHOTO  y4yacTka  MOPCKOro

nobepexbs. B cnydasx 3arpasHeHus npubpexHoi 3oHbl,
MOpCKMX GWHMKOB ObiBaeT Mano (eguHvubl Ha  ofuH
KBaApaTHbINA METP) UM OHUW OTCYTCTBYIOT.

[BycTBOpYaThIN Monntock bapHea

(Barnea candida)

Monntock,  CBepAsALLMA  WM3BECTHAKM 1
ruHy. [loBepxHOCTb Xpynkux Benbix nan
KENToBaTblX  CTBOPOK C  paavanbHbiMK
M KOHUeHTpu4eckumu pebpamu. [nvHa
[0 65 MM, BbicoTa [0 22 MM, WWpUHA A0
23 MM. Bwua 4yBCTBUTENbHBIN K M30bITKY
MUTaTesIbHbIX BELLECTB B MOPCKOM BoOfE.
YacTo BcTpeyaeTcs BONM3M YCTbEB pek.

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
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.

MHAMKATOPOM MPMCYTCTBUS OOOMX BMAOB SBAJETCS OBHOPYXXEHME CTBOPOK MOAAIOCKOB,

Q TAKXKE OTBEPCTMI HA TAMHUCTOM AHE, M3BECTKOBBIX KOMHSX, CKOACX.
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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.

[BycTBOpYaTLIV MONIOCK MOPCKOM GUHUK
(Pholas dactylus)

CeepnuT  oTBepcTMS B [pEBECHHe,
M3BeCTHAKE U rnuHe. [lepefHuii  kpan
CTBOPOK OCTPbIA WM C MENKUMUK 3ybLamu
W, B 0TAv4YMe oT DapHea, OTTAHYT Brepef.
[nviHa pakosutbl fo 150 MM, Beicota fo 33
MM, WprHa 1o 35 MM. Bup uyBCTBUTENBHBIN
K M36bITKy NUTaTeNbHEIX BELLECTB B MOPCKON
Boge. HacTo nmeeT benyto okpacky pakoBuH.

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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MOCNECJIOBUE

MO)KET nokasaTbCs, YTO BOOPYXMBLUMCH MONYYEHHON
nocse 03HaKOMMEHUs C 3TWM KpaTKWUM MOJIeBbIM
onpegenutenemM wuHbopmaumein, npupofa MNpUOTKPoeT
NbITAMBOMY Habnogatento csou TaWHbl. OpHako He
ToponuTech. He Bce Tak npocTo. YyBCTBUTENBHOCTb Y
3KOMOrMYyecknx LO30PHbIX He ofuHakoBas. K npumepy,
HaiTu bypylo BOLOPOCAb LMCTO3UPY WM  KPACHYIO
dunnodbopy ropasno nerye, 4eM MOINIOCKOB LOHALMWIY 1
Mopckoe bntofeduko. HeyansutensHo, Ho elle 50 neTHasaz
umMcTosvpa, unm bopoaad, BCTpevanachb Ha KaMeHWCTOM
cybcTpaTe npakTMyecku no Bcemy nepumetpy YepHoro
Mop$, a Tenepb coxpaHunack Mnwwbs B Kpbimy, y beperos
Pymbiiun  Bonrapuu, Typumwm wu Tpy3un. [lonnxeta
odenns, MONACKM [oHaUMANa U Mopckoe bHnofedko
CTann HacTONbKO pefkuMu, 4To 3aHeceHbl B KpacHyio
KHury YepHoro mops, kyaa, MoMelleHbl ncyesatoline,
MNIN 0YeHb pefkue BUAbLI PACTEHWIA U XUBOTHbIX. YT0bObI
HalTW KaMHeToYLa, UK MOPCKOro GpuHuka, notpebyetcs
BOOPYXXMUTCH WMHCTPYMEHTaMu, Beflb OH MpoHMKaeT
Le/IMKOM B KaMeHb WK MIUHY U ero HaxoXAeHne MoxeT
BblAATb Wb HebObLLOE BXOAHOE OTBEPCTHE.

TakuM obpa3oM, Tonbko HabnogaTeNbHble U Teprnenusble
CMOryT OTbICKATb 9KOJIOMMYeCKMX [030pHbIX. [Tpy 3TOM
WHTPUrO ABNAeTCs TOT $akT, YTo Aaxe CheumanncTsl
He 3HalT, rhe CerofHs MOXHO BCTPeTUTb bosbliyto
YyacTb onucaHHbiXx BuAoB. MHdopMaumsa xe o MecTax
MX HaxOX[EeHWs Ype3BblYallHO BaxKHa He TOMbKo ANS
YCTAHOBNEHUSA YHUKAJbHBIX PaioHOB MOPS, BO3MOXHO
MecT, rae byayT cosfaHbl 3aMoBeAHUKM, HO W A9 TOro
4TODObI YCTAHOBUTL 00LLME 3aKOHOMEPHOCTUW YXYALEHUS,
MK, HaobopoT, yNy4YlIEHUS 3KONOrMYECKOn CUTyauuu.
Korpa wHdopmaumns ob  3aKonorMyeckmx  L030PHbIX
HaKoMWUTbCS, Mbl, COBMECTHBbIMU YCUIWUAMU, CMOXEM
co3fatb KapTy beperos YepHoro mMops, oTnMyaLLMXCS
N0 CTEMEHM UX «3KOIOMMYEeCKOro 340P0BbA».



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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3AMNNCH PE3YJIBTATOB 3KOJIOT'MYECKOI0 MOHUTOPUHTA

[aTta HabnopeHuin:

yucno/mecsau/rog
Bpewms:
Ha‘{aﬂO/OKOHHBHMe
Mecro:
[Ha3BaHMe bnukanero HaceseHHoro I'lyHKTa]
KoopavHaTbl:

IMO>KHO onpenesnT C MOMOLLLbIO COBPEMEHHOIO TeﬂquOHa]

CteneHb Harpysku oTAbIXatolwnMm:

(4ncno yenosek B none 3perHns)

BuoTton:

*Hy>xHoe 0TMeTUTb NTUYKOA

OT™meTKa BuoTon
0 YNCNEHHOCTN | Bopa
BUOOB

MHINKATOPOB:

Ckanbl 1 KaMHK

**BcTpedentble Buasl- | [ 1€COK
VIHOWMKATOPbI XenaTesib-
Ho cdoTorpaduposaTtb
W NpURoXUTL cHuMKN K| [JIMHA

rnpoTokosy  nposBefeH-

HbIx HabmoaeHWit Wn M3BECTHAK

wupota

*

1-10 10-100 = > 100

Ckanbl, KaMHU *
Tanbka (@ 1-10 cM)
paeuii (@ 0,1-1 cm)
Mecok (@ 0,1-2 mwm)
IZGE]

Pakywwa

Bup-uHagukarop * *
Manbku kedpanm

Manas benas uanng
Cepas uanns
Lncrosmpa

®unnodopa yceyeHHas
®unnodopa pebpucras
Capraccym MBOMUCTHBIN
Mopckoe brtofeuko
Beperosas ynutka
YcTpuua esponelickas
[onunxeta Anya
CnnpobpaHxyc TpexrpaHHbIi
Kpab MpamopHbiit
Monniock foHaumnna
Monunxeta odenna
Monntock bapHea
Mopckoit drHKK

Otcyt. EpumH.

Aonrota

MHoro



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 (@ 0.07-2 mm|

Clay

*please tick found Shell rock
Note about Biotope: Indicator species * * Absent | pomle e as
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 Polychaete Ophelia
attach the photos to the | Clay or White angel wing (Barnea candida)
Record. sandstone Common piddock (Pholas dactylus)
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UHOOPMALINA
nJg cBA3N

O pesyAbTaTAX
NpOBEeAEHHbIX
HaBAIOAEHHUIT MOXXHO
COOBLUMTD:

WHCTUTYT MOPCKOM
6uorormm HAH YkpamHel
YA. [yLukmHckas 37

r. Oaecca 65011
YKPANHA

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




