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The world statistics show that the edible species of the Myoida genus, such as Cardium,
Pecten, Tapes, Donax, Mactra, Chamelea, Anadara, etc., which exist in the Black Sea. The
term ‘Myoida’ is mostly used for the following species of bivalves: Chamelea gallina,
Donax trunculus, Mya arenaria and Anadara kagoshimensis, which usually inhabit the
sublittoral sands (habitat A.52 according to EUNIS, and 1110 according to the Directive on
habitats 92/43) at a depth from 0.5 to 15-20 m. The myoida are of interest to fisheries as a
subject of great importance to the food industry. There is currently no systematized data
on the stocks of the various species, on the condition of the populations and their recovery
potential, and on the effect of commercial fishing on such species.
Chamelea gallina – a small saltwater clam, lives under the surface of clean, oozy sand or
clay sand, at depths from 5 to 20 m. This species is edible, and prominently present,
especially in the Italian cuisine. In 1995, the total catch in Italy and Turkey was 42 000
tonnes. The clam is caught mainly using mechanical (conventional) dredgers and
hydraulic dredgers; trawls are also used (rarely), and in Italy there is an aquaculture
production of the species (FAO, 2012).
One of the main environmental functions of the Myoida is to perform the so called ‘natural
bioturbation’. With its presence, the clam increases the porosity of the sediments, and
through its vital functions, it facilitates the transfer of dissolved oxygen in the surface to
up to 10-15 cm. This process contributes to maintaining the oxygen balance of sediments,
which considerably increases the biodiversity of these habitats, as well as the arerobic
break-down of sedimenting organic matter.
The habitat, due to its little depth, is often exposed to the effect of the waves, which limits
the content of slime up to 15%. The hydrodynamic mode, the composition of the sediment
and the depth determine the nature of this community inhabiting the sandy sublittoral.
Infralittoral coarse-grain sands are the habitat of the Donax trunculus clam. At a slightly
greater depth, coarse grained sands are inhabited by the Modiolus adriaticus, Aonides
paucibranchiata and Gouldia minima clam. The behavior, reproduction and migration
patterns of Donax trunculus are insufficiently investigated, and the available information
is inadequate. In view of the fact that the species has a relatively long period of
reproduction (beginning in spring), with the temperature being a limiting factor the
reproduction dynamics dependent on the temperature fluctuations should be monitored
annually. The Donax inhabits the surf /wash/ area, rich in oxygen, but it is a well-known
fact that in stormy weather and moderate swell, the species buries itself to a depth of 20
cm and more in the sand.

The increased commercial interest, the environmental status of the species, the sensitivity
of the habitats and the significant social-economic effect, call for an urgent experiment
with the participation of all stakeholders, for the purpose of:
-

Establishing the size of the total and commercial stocks;
Establishing the period of active reproduction;
Size and weight structure in the investigated areas;
Vertical and horizontal migration and factors determining migration;
Using light gear for collecting Donax sp., and evaluation of the impact of the gear
on the habitats;
Types of organisms in the community;
Experiments with different fishing gear for the species (more friendly);
Proposals for zoning, introducing regulations for minimum admissible size of the
catch;
Measures for control and monitoring;

Picture 1. Various bivalves in the black Sea.
-

Extraction of Chamelea gallina in Turkey (the Black Sea)

Picture 2. Mechanical (conventional) dredger: size of the aperture 60*60*28 cm; size of the
eye of the net: 6 mm.

A drawing of a mechanical dredger with given parameters of the structure.

Hydraulic dredger:

A drawing of a hydraulic dredger (a diagram of the process of extraction)

Picture 3. A metal dredger for extracting Chamelea gallina from a soft, sandy seabed

Studies in the Bulgarian part of the Black Sea:
Experimental dredging for Myoida was performed using a metal dredge with the
following characteristics: spacing between the separate ‘teeth’ – 12-15 cm. The ‘teeth’ were
constructed in such a way as to penetrate to a depth of 10 cm into the substrate (sand). A
three-layered bag, the innermost with a size of the eye of 15 mm, was located at the rear
side of the dredge. The dredge itself was attached to the research vessel with a rope. An
additional rope connected the carriages of the dredge (Konsulova and Belberov, 1995). It
was established that the best area for dredging was the island of St. Toma and the mouth
of the Ropotamo river, due to the possibility to dredge for 1200-1500m parallel to the coast.
Other studies (Petrova and Stoykov, 2010), using a mechanical dredge off the Bulgarian
Black Sea coast, were carried out at a depth from 5 to 15 m. The clam varied in size from 13

to 32 mm. The stocks in the Ropotamo river is the biggest – at a total of 949 tonnes. The
established number was 1994/m2, and of biomass 279.86/m2. The poorest was off the coast
at the Dunes Resort.
Studies of Chamelea gallina through dredging in Burgas Bay were carried out in four
areas – the Harmanite, Golden fish, Aheloy and Sunny Beach (Petrova and Stoykov, 2011).

The Harmanite area: The sea bottom is sandy. The species in the community are 15-28 mm
in length, with the majority with a length of 18, 20 and 22mm. Basic data of the area: size
of the industrial stock – 15-28mm; other species – 10; total stock 321 tonnes; operational
stock 234 tonnes = 72% of the total of 321 tonnes.

The Golden Fish area: sandy biocenosis; size of the industrial stock: 16-32 mm; other
species: 9; total stock: 311 tonnes; industrial stock: 224 tonnes = 72% of the total of 311
tonnes. Typical of the ‘Aheloy’ area – it is located in a northeast-southwest direction.

‘Aheloy’ area: sandy biocenosis; a depth of 12 metres; size of the industrial stock: mostly
with a length of 16, 17, 18, and 19mm; size of the industrial stock: 13-25mm; other species:
9; total stock: 294 tonnes; industrial stock: 213 tonnes = 72% of the total stock of 294 tonnes.

‘Sunny Beach’ area: sandy biocenosis, depth of 15m; size of the industrial stock: 14-28mm,
mostly with a length of 18, 20, and 22 mm. Basic data of the area: size of the industrial
stock: 14-28mm; other species: 12; total stock: 563 tonnes; industrial stock: 411 tonnes =
70% of the total stock of 563 tonnes.

Mya arenaria species
It is common at depths from 3 to 16 m, with single clam at 26 m. The stock is concentrated
in Burgas bay. Data from 2009 indicates numbers of 570/m2, and biomass of 32.77g/m2
(Petrova and Stoykov, 2010).

Studies in Turkey (the Black Sea and the Marmara Sea)
Preliminary research into the stocks of Myoida in the region of Sinop-Cide-Kastamonu,
Turkey). A total of 172 dredges were performed in the period of the active reproduction of
the species (the month of July), and from February to May (Duzgunesh et al., 2012).
Research gear: hydraulic dredge: height – 20 cm; length – 170 cm; width – 300 cm; size of
the screen – 8.5 mm.
In addition to this gear for commercial extraction, mechanical dredges with the following
parameters are also used in Turkey: mechanical (conventional) dredge: opening: 60*60*28
cm; length of the blade: 27 cm; size of the ‘eye’ – 6 mm. The findings (Dalgiç. G., et al,
2010) lead to the conclusion that C. gallina in the no-fishing zone does not grow that fast,
and this is due to the short period of the ban during the respective season.

Anadara inequalvis (cornea) species
(Scapharca cornea, Scapharca inequalvis)

Research findings from the region of Trabzon-Rize (Turkey)
A dredge for extracting veined rapa whelk was used in the study. The dredge was of
galvanized steel with screens designed in the shape of the letter ‘H’ when looked from the
front, with an opening of the aperture of 3 m in length and 40 m in height. Three steel
ropes are used to connect the upper and lower sides of the opening, on both sides, to
attach the net. The nets are with a size of the ‘eye’ of 22 mm (from knot to knot). The depth
of the dredging was up to 10 cm. the total biomass was estimated at 186 tonnes and the
average biomass – as 0.022 ± 0.006 ind./m2, in a total of 226.5 square km in the research
area in 39 dredgings. The confidence intervals of the size of the stock (at 95% probability)
are 3 171 000-6 115 500 ind. In terms of numbers, the stock can be summed up as 0.015 ±
0.001 ind./m2 for the region of Giresun – Trabzon, 0.025 ± 0.005 ind./m2 for Trabzon – Rize,
and finally, 0.023 ± 0.002 ind./m2 for Rize – Pazar. Trabzon is the richest area in terms of
the size of the stock: 2 million 225 thousand individuals (projected biomass = 82 tonnes). It
is followed by Giresun (1 388 000 ind., 62 tonnes) and Rize (1 035 000 ind., 32 tonnes). The
minimum admissible size of the catch of Chamelea gallina in Turkey is 1.7 cm.

The Marmara Sea
The first catch of Myoida (Chamelea gallina) was in 1988 off the shore of the Marmara Sea,
using a hydraulic dredge called ‘comb’. No the catch is effected using hydraulic dredges in
the period between 1st September and 1st May. The research findings show that the length
and width of the species from Karabiga to Canakkale are between 1.81-3.50 mm and 21.136.9 mm. There are 147 species in the catch. The average catch of Myoida clam meat is
about 23% of the total live weight of the catch (Tunçer. S., & Erdimir, C. 2002).

Italy (Southern and Central Adriatic Sea)
In experimental conditions, 50% of the white clam, measuring 20-25 mm of the discard are
buried within 2 hours (at temperatures of 10 and 200C), and 17-30% on the surface after a
4-hour stay on the surface (Morello et al. 2005). The Anadara inaequivalvis (Bruguiere) is
also buried slowly in experimental conditions.
Experiments carried out in the South Adriatic show that the number of species in the
species cluster prior to the dredging recovers to its initial state within 30 to 60 days of the
dredging (Rambaldi et al., 2001).
According to the same authors, the discard of white clam by dredging is quite significant –
approximately 45% (Central Adriatic Sea). In places with clean sands, undersized clam
constitutes the main part of the discard (discarded undersized clam after catching),
whereas the role of the other species, especially bivalves and polychaeta, is greater in
places with sediment with mixed composition – sand and slush (Morello et al., 2005). As a

result of active dredging over a period of many years, the share of opportunistic species
(e.g., polychaeta, etc.) increases considerably, and the size of the bivalves decreases (the
minimal size for catch in Italy for white clam is 25mm).
It has been established that when the temperature increases (above 280C) the metabolic
processes and breathing levels also increase, resulting in higher mortality rate of the white
clam. Another limiting factor is the primary production (phyto-zooplankton) (Pugnetti et
al., 2008).
The high fishing pressure which has always been exerted on the clam stock also has its
part in causing a decrease in the catches (landings) using dredges, but the initial /primary/
production is probably one of the key factors for the decrease of the stock and the high
mortality rate (Romanelli et al., 2009).

The charts below show some contemporary research into the size-weight structure of
the species Chamelea gallina off the Bulgarian coats at depths from 10 to 15 meters.

Size-weight structure of Chamelea gallina off the Bulgarian coast:

Rusalka (the Mermaid)

Varna Bay.

Pomorie.

The Veleka river.

Conclusions:
The following conclusions can be drawn from the stated above:
-

-

-

The exploitation stock off the Bulgarian coast is relatively small as compared to
Turkey (the Black Sea and the Marmara Sea) and Italy (the Adriatic).
Experiments in situ and in vivo with Chamelea gallina show that the species, once
extracted, buries itself very slowly back in the sand. The same applies to the bivalve
Anadara sp.
The percentage of discarded clam after dredging in the conducted experiments is
quite high (approx. 45%).
An increase in the opportunistic species (such as polychaeta) and a decrease in the
biodiversity are established in places of active dredging.
The experiments proved the serious and harmful physical effect of hydraulic
dredging on extracted and then discarded species, a small part of which can
recover. This, compounded by the high temperature of the water (280C and more)
would significantly increase the mortality rate of the species.
The use of hydraulic dredges and the increased mechanical pressure have a
strongly negative effect on the biochemical processes and reduce the mechanisms of
immunological defense (protection) of the species.

Recommendations:
Regarding the species Donax truncilus and Chamalea gallina:
-

-

-

-

Establishing the size of the total and commercial stock;
Establishing the periods of active reproduction;
Size-weight structure of the zones of research;
Vertical and horizontal migration and factors influencing migration patterns;
Introducing and using light-weight gear for collecting Donax sp, and evaluation of
the effects of the gear on the habitat;
Types of organisms in the community;
Experiments with various gear for catching the said species (less harmful);
Proposals for zoning, and introducing regulations for the minimal acceptable size of
the catch;
Measures for monitoring and control;
There is data on the stocks of Chamelea gallina off the Bulgarian coast, but the
contemporary data on the other species is incomplete. There are contemporary
studies into the size and weight of Chamelea sp. from different areas off the
Bulgarian coast;
No minimal acceptable size has been determined; in Turkey this size for Chamelea
gallina is 1.7cm. In Turkey, Donax is not exploited. There is only one study into the
selective capacity of the gear used for extracting Chamelea in Italy;
Selectivity experiments (Stagioni, 2010) for a sorting screen are carried out for
fishing with hydraulic dredges Chamelea gallina (Mollusca: Veneroida, Linneus,
1758);
Six screens (from 20 to 23 mm) have been used. The collected material shows that
all screens catch undersized clam, so it is impossible, by using current sorting

-

-

-

-

-

-

methods, to avoid catching undersized clam. Alternative approach: ‘number per
kilo’.
Research findings show 220 pieces of clam per kilo. This is the number of clam that
a catch of 1 kg of clam should contain.
A mapping and evaluation of the total exploitation stock must be performed;
Regarding the bans on fishing: First, the periods of reproduction of the Donax
species should be accurately determined, and so should the temperatures at which
mass reproduction occurs. On the basis of this research, a period of banned fishing
can be recommended. The period of the ban should be at least 60 days per calendar
year, for the purpose of covering different seasons.
The possibility for aquaculture establishments for bivalves and, in particular, for
white sand clam (e.g. Italy) should be researched.
Research in certain areas should be initiated for the purpose of establishing the
environmental status, including primary production and physical-chemical
conditions.
The so called ‘trawl snapshot’ should be included in the research for the purpose of
establishing the current status of the stocks of bivalves, and this snapshot should be
taken in suitable areas with a sandy bottom, and all participants in the bottom
biocenosis should be investigated.
The evaluation of the stocks of white sand clam along the Bulgarian coast should be
performed applying the so called ‘trawl snapshot’. 10 areas with a suitable type of
sediment and/or areas which, according to previous studies, are populated by
white sand clam, have been selected for the purpose. These are: Rusalka, Kranevo,
Galata, Kamchiya, Emine, Sunny Beach, Primorsko, Kvatsite, Pomorie, and the
Ropotamo river.
The sample taking will be accomplished using a dredge towed by a vessel for about
10-15 minutes in each area, at different depths, taking into account the size of the
sampled area. At smaller depths, if the vessel cannot operate, the sample-taking
shall be performed using diving equipment.
The samples shall be analyzed both on board the vessel and in laboratory
conditions, to determine the size and weight structure of the populations, the stock,
the quantity of the commercial-size clam as compared to the total stock, and the
status of the populations and their recovery potential.

We have provided herein an abstract and a detailed description of the activities under
a project for a survey of the activities specified above, together with the respective
financial rationale. Partners on this project are:
IO-BAS – Leading partner
IRR-SSA
BG FISH
Black Sea Sunrise
EAAF-MAF
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Rationale
The form allows for text to be copied directly from MS Word of another word-processing program.
Abstract
of the proposal for EVALUATION OF THE STOCK OF WHITE SAND CLAM ALONG & OFF THE
BULGARIAN COAST
The world statistics show that the edible species of the Myoida genus (white sand clam), such as Cardium,
Pecten, Tapes, Donax, Mactra, Chamelea, Anadara, etc., which exist in the Black Sea. The term ‘Myoida’
(white sand clam) is mostly used for the following species of bivalves: Chamelea gallina, Donax trunculus,
Mya arenaria and Anadara kagoshimensis, which usually inhabit the sublittoral sands at a depth from 0.5 to
15-25 m. The myoida are of interest to fisheries as a subject of great importance to the food industry. There is
currently no systematized data on the stocks of the various species, on the condition of the populations and
their recovery potential, and on the effect of commercial fishing on such species.
The evaluation/assessment of the stocks of Myoida along thr Bulgarian Black Sea coast will be performed
using the so called trawl-snapshot. 10 areas with a suitable type of sediment and/or areas which. According
to previous research, are populated by white clam, have been selected for the purpose: Rusalka, Kranevo,
Galata, Kamchiya, Sunny Beach, Primorsko, Kavatsite, Pomorie, Ropotamo.
The sample-taking will be performed using a dredge towed by a vessel for approximately 10-15 minutes in
each area, at various depths, taking into account the size of the sampled area. At smaller depths where the
vessel cannot operate, the samples will be taken using diving equipment.
The samples will be analyzed both on board the vessel and in laboratory conditions, for the purpose of
determining the size and weight structure of the populations, their stock, the quantity of commercial-size
clam as compared to the total stock, as well as the status of the populations and their recovery potential.
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