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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 furn
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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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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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 i 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.
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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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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 anumber 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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B30l 256M9dml SAMPLING

bo®obbob Lobgmdo- AND DESCRIPTION

0600353 ™M 900l OF WATER QUALITY
50M0(3H35 INDICATOR

50Fo SPECIES

0®560%39d0L ®5m9gbmdGogo  To estimate the abundance of organisms

50MOEb3oLmZoL  godmygbgdwo  Mbs
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50m300m0 J30ds 10 18-0y LOWMT0WH,
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56 60l
960g2o gybgddesmgdo
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09360 9abgd3esMo
(10-%9 3930 930993560).

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 specimen

multiple specimen
(more 10 specimen
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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.
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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 m:rl'l;t 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.
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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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300mOBbows (Pachygrapsus marmoratus).

Limpet mollusk
(Patella tarentina)

Common periwinkle
(Melaraphe neritoidis)

Brown algae
Cystoseira
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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).

: badfobbogosbo

dmfigo

figoed30b56)
BOWOBOIOS

i (Phyllophoray)

brown
algae
Sargassum;

: red
i algae
¢ Phyllophora

Bsmocmbgdeo | Marbled rock
i 3odem®Bbaes i crab

BBoGmdGBYmbo | Polychaete

i Janua
i (Janua pagenstecheri)
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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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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.
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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.
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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.
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Limpet
(Patella tarentina)

Gastropod mollusc with a shell that
resembles a conical flat hat. Diameter at the
base is 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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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.
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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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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.

29




30

3530 830l g3memgonmo gydoggdoe

3(*)@?0:130.‘) 3ommmdolio

(Janua pagenstecheri)

g39ws  1b3gE30sEolGdsz 30 96 oEol, MmO
953 B035d0 0539myM0wo  L3oMMMBdOIYOO,
H@IEgdLs3 5 Labgmds Spirorbis pusilla-1s
00537m3690bg6,  Lobsdgzowgdo  Lvyer
Ubgs  Labgmdss  (Janua pagenstecheri).
b 3modg@s 96y AMsgsamxsa®osbo  Fos
doM000©o©  brzol  Lsbsdomm  Bmbsdo
30009, §igoedgabomagdty,  dmaralizgdol
Logragdls > 300mEBbaengdby
00bo@OMBL.  Fo00  5dmEbmds @300

09mM0 BgMHOL, 3 93-dg ©0sd9BHMOL 3060l
05960 Fotrx3603 ©IBZgMWo L3oMoErv)Mo
00900l LFogdOm. 30e0dgds 396 0GBl
br30L {yowdo bs3zgd0 BogmogMgdgdols s
505006d)MYBdEgdOL Lo FoMdYL.

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.
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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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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.

99050 -156058 : prospect hole - 1 or 0,5 m?

99Maeno 43085 dry sand
Lggaro gg0ds wet sand

b0z seq
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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.
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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 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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(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. It is 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.
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ON LIMESTONE Along sandy and rocky shores in places where clay and
AND CLAY 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.

‘“SI’DBQ’DQ’O‘)B“ 3“’@:]"30 8@30[) Bivalve common piddock
ajobo 3o (Pholas dactylus) (Pholas dactylus)
d9H038 bg®egdls 396dsbdo, 3omdgsls s | Bores into wood, limestone and clay. The
00b30.  bogmagdol §obs 309 dsLMos  front edges of the valves have small cutting
36 figMows@ ©o3do@Imo @, BxMBYLad  teeth, and unlike white angel wing, its valve
396Lb3s39000, ffob 5O0L B3fgrEo. Bogo®ol  edges are forward-projected. The shell may
bop®dg 150 83-8eeg>, bodoerg 33 83-800. e up to 150 mm in length, up to 33 mm
bogoby 35 33-9g. Labgmds GGdbmdostys height, and up to 35 mm in width. The
Domgol  fgoemdo  Lozzgdo  bogmoghgdgools 2 .
1035HB0b3d0. biloGso BogsBdo Moo species is \{u[nerable to excessive levels
560 Bgg000. 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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CONCLUDING |tcould seem that once an observer is armed with the

REMARKS 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. Forinstance, 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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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 | 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
i e Polychaete Ophelia
attach the photos to the | Clay or White angel wing (Barnea candida)
Record. sandstone Common piddock (Pholas dactylus)



42

3530 830l g3memgonmo gydoggdoe

b53MbGOJBH™
dmbs399900

013960 d33083980l
390093900 dggodmosm

DB 0MO):

m365060L dg;360gMgdsms
935009d00L sbrzsm
00MMyool 0bLEBOGWGHL
365065

J. mglo 65011
39993060 . 37
Gow./x3s5dbo:

+38 (048) 725-09-18

9.3l 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




