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DISTRIBUTION OF Mya arenaria LPOPULATIONS IN THE
WESTERN PART OF THE BLACK SEA

Martan—Traian Gomoiu
Romenian Marine Research Institute - Constanta

ABSTRACT:

The quantitative and qualitative distribution of the
Mya arenaria bivalve in 1981 is presented on the basis
of the samples collected on the Romanian littoral in
114 stations (dovm to 35 m depth north of Constanta and
S0-60 m south of it)., It is considered that the settle-
ment of this bivalve in the Black Sea is an unfinished
process continuing with the spread of its populations
to greater depths in oozy zones with mussels,

Among the spectacular ecological events lately regias-
tered in the Black Sea, especially its north-westeran part, the
extraordinary development of the Mya arenaria bivalve has been
noticed - a specles recently coming into the Pontic basin. Only
15 years have passed since the first records concerning its pre-
sence in the Black Sea (2, 19, 13, 127, 21). In a relatively short
period, this species of boreo-atlantic origin,whose area of maxi-
mum distribution consists in the Atlantic littoral of USA, has
spread and developed its populations in the north-western part of
the Pontic basin so that it has become a common element, a mass
one,prevailing quantitatively over all the other aboriginal shell
fish populations in sedimentary zones of shallow waters where it

settled. Myg arenaris bivalve has been registered even in some
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'epibenthic communities, thus being mentioned among the wmarine
fouling organisms (1l, 12). HNumerous Soviet and Romanian papsrs
deal with the settlement and biology of Mya arenarig in the
north~western part of the Black Sea (3, 4, 2, 8, 2, 14, 16, 18,
gg). However,the best proof for that are the beach deposits lying
from the North of Constantza to the Danube mouths. If until the
start of the 1970s these deposits were relatively smsll from a
quantitative point of view and their composition was predomingted
by Corbuls mediterrames (Costa) (1), today they impress through
their structure which is nearly monospecific owing to the abund-
ance of the bivalve Mya. According to our estimations 3,500 tons
of Mya arenaria, out of which 1,500 tons shells, can be deposited
in a year on a 1 km stretech along the beach at Mamaia-in the
North of the seaside resort.

The acknowledgement of the great scientific and prac-
tical importance of Mys asreparis from the Romanian littoral, not
only as a potential ©biological resource with prospects of deve-
lopment (alimentary or biochemical), but alsc on account of the
especially important ecological role of its populations in the
littoral ecosystem (formation of a powerful biofilter,utilization
of the primary +trophic basis - which has become surplus because
of the rising eutrophication of the sea,the production of a great
quantity of larval plankton - food far fisgh, then a source of
shell wmaterial to enter the sedimentary processes ete.), led to
initiating a series of researches concerning this bivalve recent-
ly penetrated into the Black Sea since 1970,

Between 1970-1976 +the gqualitative and quantitagtive
state of Mya arenaria populabions was registered yearly and its
stocks were estimated, first for zones down to lo m depth, then,
since 1973, to 30 m isobath. Since 1976 the populations of Mya
arenaria and the other molluscs living together have been studied
simultaneously.

The results of the researches, partially published (4,
7), prove that the populations of Mya aremaria and of the other
cohabiting forms pass through qualitative and quantitative modi-
fications every year. Generally, the areas of +the aborigind
Molluscs have decreased and the populations have diminighed their

-effectives. An obvious example for that is the case of the popu-
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-lations of Corbula mediterranes on the Romanian littoral @.

However Mya arenaria, in gspite of all the quantitative modifica-
tions, has become the dowinant species in zomes with mobile sedi-~
menta down to 3o-40 m depth at the Romanian coast.The great quan-
titative fluctuations of the Yya populations in the zones where
they have settled, the spreading of its populations to new zones
towards the depth, prove the fact that the new immigrant has not
reached stebility and ecological equilibrium in the ecosystem 1t
has occupied. Moreover, during the fifteen Yyears of its penetra=-
tion into the Black Sea, numerous structural and functional modi-
fications of the associations of benthic organisms where the new
bivalve has settled have been registered,as a consequence of some
interspecific relations not yot in equilibrium. = .

It is certain that the settlement process of the Mys
bivalve in the sedimentary communities at the Romanian littoral
took place and is still taking place against the babkground of
ecological events with negative effects upon the whole ecosysten,
amplifying the ecological bressure and delaying even more the
appearance of the steady state among the populations of benthal
organisms.

The ecological disturbances registered in the Black Sea
in the last years (4, 23) are far from being catastrophic, as
some authors consgider tendentiously (gg). A proof for that is the
relatively good state in 1981,as we shall see, of the popul ations
of Mya arenaria at the Romsnian littoral which has been continu-
ously subjected to strong ecological pressures not only because
of the Danube waters,but also because of numerous local anthropic
influences.

MATERIALS AND METHOD OF WORK

In order to establish the qualitative and quantitative
distribution of the Myg _arengria populations, in 1981, the re-
searches took place in g large zone,more than 5,800 kmz,delimited
by the parallels of the localities of Sulina and Vams Veche and
towards the off-shore by the depth of 35 m in Sulina - Congtanta
zone and 50 - 60 m in Constantza = Vama Veche gzone (Fig.1l).
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Table 1

Densities (D ~ individuals/mw?®) ang blomasses (B - g/m°) of the populations of Mys arenaria

at the Romasnian ;ittoral, registered in 1981

o 2 v et

= S e e e e goe o 2 e

?ié’ﬁi‘i'es D 4.8 B _D—iﬂ—r— TZHT—I ‘D_a—mﬁa _Dﬁo : B D BS"QE"‘
I 1780 43.00 750 24,00 640 1906.00 90 64.30 860 172.00 1o 120,00

IT 32010 4365.00 15490 307.30 130 495,50 + + 40  530.50 -
III 24360 1778.00 5840 20l.00 + + 8o 809,00 170 1598.00 6o 480.00
Iv 160 3.00 3340  208.56 9o 24.1o 390 2300,00 20 150.00 20 185.00

v + + 280 1623.00 190 1187.00 1loo 947.50 1llo 860.00 - -

VI + + + + lo 5.00 30  321.00 - - o o

Vi 180 l2.00 390 638,00 + + loo B876.00 190 1568,00 0 0

VIII S0 12,50 50 143,00 20 12.00 + + loo 653.00 - -
IX 6950 926.00 3230 198.50 lo 6.50 + + - o lo 51.50
X 6550 62.50 4560 153,50 70 84,00 730 2514.00 - - lo 1,00

XI 350 76.00 10950 57 .00 50 70.50 130 35.00 + + o o

11 150 lo.oo 20 l.oo 20 16.00 + + + + - -
XIII 770 1294.75 70 292.00 290  509.00 420  368.00 20 150,00 lo 185.00

X1V 320 524,50 180 4,00 + + + + + + o Q
é;;;{:XI 6581 661.64 4080  323.08 11lo 364.60 150 715.16 135 502.86 1o 76.14

Ave-

ragel-m 5259 650,52

SR ERESomsonm o
Remark: Sign "4

blackened sh
absence of M

3225 275.06 108 323.97 148 588.20 lo8 405,82 8 73.04

shows recent mass mortalities of Myga aronarig populations;in stations, only
ells,sediments rich in organic substance smelling of HoS.81gn"0"shows tho

narla populations and the presence of other mollhscg, Bign " o0

shows the absence of any molluscs.



The quantitative samples have been collected (at least
two ssmples from each station by uasing the Van Veen zrad -Y2o m;)
at depths of 4 m, 9 m, 15 m, 22 m, 30 m and 35 m on the profiles
I - XIV (Pig.l), arranged 7 perpendicular to the shore and at an
approximately equal distance bvetween them, along the whole coasb.

In the southern zone Constantza = Vama Veche six sup=-
plementary profiles bhave been carried out towards West -East
(Constantza - C, Agigea - A, Tuzla - T, 23 August - D, Saturn -~ 8
and Vama Veche - V), with five stations, one at each bathimetric
interval of lo m, down to 60 m depth.

As the discussion of the results progresses, references
to the 114 stations performed will be made as usual through the
indicative of the profile and depth (for instance,XI/4 designates
the station lying 4 m deep of the profile XI - Mamaia).

All the samples of Mya arenaria were counted,weighted
and measured.More than lo,loo specimens were measured in osder bto
establisk the structure of the Mya populations according to class
of size. For each station from the two series of profiles, the
density (N - individuals/mz) and biomass (g/ma) of the respective
Mya arenaria populations were established (Tables 1 & 2).

Table 2
Average densities (D - individuals/mz) and biomasses (B = g/ma)
of Mya arenaria populations in the South of the Romanian littoral

in 1981

Profiles Station/depth interval

1710-20m_2/20-50m 3/ 30-4om 4/40-50 m 5/50-60 m
Constantza D + 1.60 0.07 l.40 o
(c) B + 31.78 o.40 6.89 o
Agigea D + 0.03 0,02 o o
(a) B + 0.07 0.1% o 0
Tuzla D o o 0.36 0o o]
(T) B o o 6,352 o 0
23 August D o ] o o o
(D) B o ) o o o
Saturn D o 1.48 0.13 o 0.015
(s) B 0 34,66 1.74 o 0,10
Vama Veche D Q o o o o]
[QD) B o 0 - o___ ) o _.-

Remark: Signs"+","o"and"-"have the same significance as in Table 1
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RESULZS AND DISCUSSIONS

In the network of the 84 stations performed between

4 - 35 m depths (Table 1) in 1981,Mys arenaria had a general fre-
guency of 70.2% which shows that this new species penetrated into
the Black Sea belongs to the constant species of ths Romanian
littoral. In zones with unconsolidated sediments, usually, as the
depth increases the frequency of Mya arenaria decreases from
85.7 - 92,8 % at 4 = 9 m, to 78.5% at 15 m, 64,3 % at 22 m, and
50.0 = 57.1 % at 30 - 35 me On the basis of the samples collected
in the South of the Romanian littoral (Table 2) we cen appreciate
that the populations of Myg arenaria, although in full process of
extension, has yet a very low frequency at depths of 40 - 6o nm
(below 20.0 %).
N From a gquantitative point of view, the Mya arenaria po-
pulations of the Romanian littoral have had an ununiform bathi-
metric and geographic distribution, which is well illustratedly
the blomasses registered in 1981 (Fig.l). The most abundant popu-
lations, considering both the number of the individuals and their
biomass, lie 4 m deep in the zone of the Danube uwouths;there,
there were registered agglomerations of thousands of Mya arenaris
juvenile specimens (60 ~ 80 % of them having the size under lo mm
length) per 1 mawhich form biomasses exceeding 1.5 kg/mz(Table 1)
Populations less abundant numerically, but consisting of indivi~
duals greater in size (more than 50 % of the population with in-
dividuals over 30 mm long) which give therefore biomasses of more
than l.0 kg/m2 were found in the stations I/15, III/3o0, IV/22,V/9,
v/15, VII/30, X/22 and XIII/4 (Fig.l).

On the average, the abundance of Mysa arenaria popu~
lations per bathimetric zone is as follows: 5,259 individuals/ma-
650.52 g/m2 at 4 m, 3,225 individuals/m2 - 275.06 g/m2 at 9 m,
108 individuals/m® ~ 323,97 g/m® at 15 m, 148 individuals/m® -
588.20 g/m® at 22 m, 108 individuals/m® - 405.82 g/m° at 30 m and
8 ind.ividuals/m2 ~ 73.04 g/m2 at 35 m. Thus, the greatest numeri-
cal abundance is in the sandy zones of shallow waters where juve-
nile specimens prevail (0.08-0.12 g/individusl - medium weight);
here, where the medium densities exceed 3,000 individuals/m~, on
an average 92.1% every 9 m depth and 73.4% every 4 m depth,of the
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population are juvenile specimens less than lo mm long {Fig.2).

As the depth increases, dengities decrease, but the populations
consist of greater-sized individuals; if at depths of 4 = 9 m the
individuals up to 30 mm length <formed about 9%.9 % of the popu-
lation, their percentage has decreased in the off-shore zone -
73.0.% at 15 m, 39.4% at 22 m, 43.6 % at 30 m ard 18.2 % at 35 m
(Fige. 2). The biomasses remain, as a rule, high enough down to
%0 m, then decrease in the deeper beds, in accordance with the
decrease in densities.
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Fig.2 - The average percentage structure per classes
of length of Mya grenaris populations in 19581

In bathimetric zones deeper than 30 - 40 m,Mya arenarig
penetrated long ago, bubt less research has been carried out here.
For instance, after a control performed in 1977, in the zone of
40 - 50 m we have registered populations with densities and bio-
masgsses quite low (on an average 0.l = 0.5 specimens/m2 and 1,10 =~
12.3%0 g/mz). In 1981, in the southern part of the Romanian lit-
toral isolated populations were found even down to 50 = 60 m, but
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with low abundance just like in the past (Table 2). These zones

should be better examined in the fubure; the ecological condi-

tions on the oozy bottoms differing from those in shallow coastal

waters might not supnort +ths formation of rich populations of
Mya arenaria.

Tgble 3

Mya arenaris stocks estimabted in 1980 and reduction
of these stocks caused by mass mortalities in the summer of 1981

Bathimetric Zone Mya stocks Areas affected Lost Mya

zone arga 1980 3 in %981 stocks
km Tons x lo ko % Tons %
x lo3

0=-6 m 155 4o 42 27.1 38 95
6=-10m 174 70 44 25.3 14 20
10 = 20 m 780 420 209 26.8 55 12
20 - 30 m 656 33%o0 129 19.7 65 20
R 1,765 860 424 24.0 167 19

In the table concerning +the quantitative disbtribution
(Table 1), as well as on the map for biomasses (Fig. 1) we have
marked with "+" the stations where in 1981 mass wmortalities of
Mya arenaris populations have been registered. The zones of mass
mortality were established by comparing the data of this year
with those of the previous year (if in 1980 Mys was present in
the respective station and in 1981 absent, mortalities were con-
sidered to have occurred); moreover, in the stations where morta-
lities were recorded, closed shells of Mva comprised meat in pu-
trefaction or sediments strongly blackened and smelling H25-0n
the besis of our data from 1980 we have estimated that in 1981 in
the large zone Sulina ~ Constantza down to 30 m depth, in conse-
guence of the mortslities, nearly 170,000 tons of JMya arenaria
disappeared, that means about 24% of the total stock of this bi-
valve; mortalities were reglstered on a total area of 424 km2,
that is almost one fourth of the zone occupied by ¥ya (Table 3).
The sheltered zopnes from 4 m and 9 m in the Zaton - Periteasca
sector (stations V/4, VI/4 and VI/9) were the most affected ones.
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Without going into details,we mention that the mortalities occur-
red because of the new ecological conditions that appeared in the
last decade in the western part of the Black Sea as a result of
the eutrophication/pollution phenomenon. In 1975, for example,
after a heavy "red tide" with Exuviaella, most of the benthic
populations have been affected by mass mortalities (§).Though al-
most 20 % of the Mya populations at the Romanian littoral were
affected by mortalities in 1981,their stocks are considered to be
able to restore owing to the high proliferation of this species.
Dominatior of the populations by the new generations, especially
in shallow waters (Fig.2) is a proof of the high capacity of thig
species to survive in fluctuating conditions with strong bursts
of ecological pressure.

For more general references, concerning for Iingbance
the quantitative characterization of the Myg populations in ac~-
cordance with the geographic division into zones of the Romanian
littoral down to 35 m, we have calculated the average values of
densities and biomasses for 4 sectors (Table 4).

. Table 4
4verage densities (D - individuals/mz) and biomasses (B - g/ma)
of Mya arenaris populations met in 1981 in various sectors
of the Romanian Black Sea littoral

= o e s e e e e o e o

Predeltaic Sector ngggggaic Central Sector Sgg::ggn
Sulina-Sf.Gheorghe Ciotic-Portifa Portita- Con- Constanta-

stanta Mangalia

D B D B D B D B

4 m 19,383 2,062.0 85 3.8 3,475 269,2 313 609.8
9m 74360 177.4 1,002 617.4 4,698 138.0 S0 99.0
15 o 257 800,5 72 359.0 38 43,2 lo3 175,0
22 m 57 291.1 197 1,374.5 178 5%74,0 140 122.7
30 w 357 766.8 lo7 859,3 20 1l3%0,6 Vi 50,0
3% m 23 200.0 1o 92.5 3 8.8 3 6l.?7

1. The predeltaic sector (profiles I =- III) characte-
rized by extremely unstable ecological conditions in general and
by the direct influence of the Danube especially (the lowest sa-
linities), with mainly cozy-sandy bottoms in shallow waters and
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strong hydrodynamism (owing to the Eastern situation of the lit-‘
toral), was the sector of maximum densities in 1981. The biomass
was also higher at the depth of 4 m, in conformity with the moxi-
mam  value of the medium density of about 20,000 specimens/mz.
But it is not likely that the Mya populations should remain with
high densities and biomasses in this sector. The structure of the
populations at various depths is heterogenous, showing that grest
fluctuations take place in this sector; mature populations ecan
be found only at depths of 30 m (a medium sized individual was
8.57 g on an average an individual has a welight of 8.57 g).

2. The subdeltaic sector (profiles IV - VII, South of
the Delta) characterized by the indirect influence of the Denube
waters, surrounded by an unstable anticyclonic current is mostly
a zone of quiet waters rich in phytoplankton (19). Usually shelt~
ered from the strong North and North-East winds too, this sector
can be considered as one of high biomasses.Here,growth conditions
for Mys individuals are good, so biomasses of populations with
moderate densities are high at depths of 22 m. In 1981 the sub-
deltaic sector was strongly affected by mass mortalities of popu-
lations lying 4-9 m deep. As the depth increases mature specimens
prevail in populations, a fact also shown by the medium weight of
an individual (o.04 g - 4 My0.62 g = 9 m, 4.95 g -~ 15 m, 6.99 g -
22 m, 8.06 g ~ 30 m and 9.25 g - 35 m).

3« The central sector of the Romanian littoral, deli-
mited by Portita and Constantza (profiles VIII - XI) characteriz-
ed by a low sea shore, accumulating and unstable, with the large
submerged beach (the fine sands and tha oozy ongs can be found
down to 15 - 20 m), sector of strong enough hydrodynamism, is the
place where Mya arenaria populations are moderate concerning both
density and biomass; it is also the sector in which the gqualita-
tive and implicitly quantitative structure of these populations
register great oscillationsg. For instance, in comparison with
the northern sectors, this one, with few exceptions, had mostly
jJuvenile individuals in 1981 (the medium weight of an individual
being 0.8 g - 4 m, 0,03 g -9 m, 1.15 g - 15 m, 3.22 g - 22 m,
6.53 g —= 30 m and only 2.62 g - 35 m).

4. The southern sector, lying between® Consgtaptza and
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Vama Veche (profiles XII - XIV) characterized by domination on
the coagt of the active c¢liff which is interrupted in froat of
the 0ld limans by sandy littoral barriers,by alternation of hard,
rocky bottoms with sedimentary ones,a zone with strong hydrodyna-
mism, with more stable saline conditions, bubt subjected in the
past years to strong anthropic influences (the building of new
ports, coastal improvement etc.) is the last sector occupled by
Myva arenaria on the Romanian littoral. Here the populations dis-
pose of less large areas than zones in the North not only because
of the steeper bottom slope but also because of the rocky bottoms
reduced +han in the previous sectors, but in some places with
special local conditions (seltered zones lying either between the
rocky spurs or between harbor piers) insular Mya arenarig colonies
with great abundance. It is significant that in the bathimetric

strip 4-22 m of the southern sector, the Myg individuals are all
of a similar average age;for the populations living 30 m deep and
especially 35 m deep, the average age.increases for ingtance 35 m
deep, a medium individual weights 18.5 g and it ig 52.5 mm long,
which corresponds to the age of approximately 5 years).

The sector Congtantza~Vama Veche seems to be the south-
ern limit for +the spread of the Mya arenaria populations in the
Black Seajup to now we do not have any information copcerning the
presence of this species on the Bulgarian littoral, We do not
exclude the possibility that Mys arenaria penetrate% more towards
the South in the same way it extends towards greater depths.
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