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ABS3EACT;

'Hie observ&tie g and meaBuremen-t s carried out at Kaaaia
(the aoaanian Black Sea coast) between 1977-1981 led to
the conclusion -that every year the Btorms -transport and
deposit on a 1 nctre beach length an average guanti-ty
of nearly 7 tons of a arenaria (out of them 2.4 tons
of calcarouB shells) which acounulate on -the ehore aad
nodify the chemical and granulome-tric compOBition of

sedimen'ts. So far as the supply of nineral sediments
carried by the Danube mainly, hae dininished, the role
of y a arenaria popula-tions in sedimen-tary processea
hae "bocome predomiaant on the beaches North of Con-
staa'ta.

The penetration, settlenen'fe and naBSivs development of
TB arenari^ Mvalve in the Black Sea diuing the past 10-15 years

is cer'tainly an ecologio evea-b of great inportance (§, 2)« As wa
have already asserted (^, ^g) tl» first saad no8t eloquent proof
of the stroiie consolidation of M-ya at the Bonaaian shore consists
In the "beach deposits. Thus in the past few years great quanti'feies
of Mya arenftr,ta shslls bare been deposi-bed. to the North of Oon-
stanza, all along -btee coast fron LaBaia to Salinat on the beaches



with fine sand and poor in shells until 1970-Oorbula medl.terranea

GOSIA was the only one more abundant (1, ^)* In some zones the
shell deposits of Mya form real "waves" 1 m high along several
kilonetres*

The formation aif these "beach deposits has bsen poorly
studied (6). Only in 1975» I first estimated the amoun'bg of Mya
shslls deposited, on the "beaches lying 'between Mamaia and the
Danube mouths;on these beadles covering an area about 120 km long
and. 0»25 - 20 m wide (5. 5 a on the average), a total amount of
only 1,017 tons was estimated, which represented. 0. 22?6 of the
whole Mya stock regisfcered in 1975 at the Bomanian littoral domi

to ?0 u depth* At -that tide wo considered the 'beac:a deposits to
1»e surpctsingly scarce. However it was found that the gceateeffb
part of tha stock desteroyed by the "red .bide" with Bxuviaella
cordat OS'EP* (10.1A) lay "JLn situ'' eabedded in the sedimeat} the
short tine passed since tto mortalities as *?ell as the lack of

great storms to distarb the sea botton and carry Hya shells land-
wards, explained, the scarcsity of l)each deposits . bo a great extent*

The prognosis, I then nade concerning the beaoh, deposifcs (In a soi-
enfcifio report sabmitted to tbe Hatioiial Council of Scienoo and

Technology I asserted; "We consider fcbat -the 'beach dLeposifcs will
enrich in future, so that tha raw natesial for the factories pro-

daciag fodder meal will be provided") was fully confirmed later
oa»

.Che present paper 'based oa .the monthly observa-bions and
aeasurenen-ts performed, oa the beach at aanaia "between 1977-1981,

represents a ftrst contri'bution that helps to know tho role of
U^a arenaria shells in -bbs formation of littoral sedinents.

BATERIA1S AND METHODS OB- W%K

The northern sector of Mamaia 'beach (from Mamaia Sat to

the North of the Tourist Resort, around the parallel 44.0l8*R) was
con-fcrollsd. on 2, 500 a length monthly l>etween 1977-1981, after

storas especially (2-5 days after the storm had. broken out) $ ob-
servations were made on the shell deposits and qttanfeitafcive san-

pies were collected.

On the beach, mollusc shells axul o-bher vege-fcal aitd
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aiiinal renains are ununiformly spread* They usually forn smaller
or laxeav deposits of smaller or bigger qaaatities like a conti-
naous or interrupted, sfcrip of variable aid.th ruiming more or less

parallel to tbe shore* Such a disposition of shells on the beach
lessens the possibilities of their quantitative evalua-bioa*

In order to collect quantJLtativs samples, a transverse

profile was established OQ the "beach along the line of a fixed
guide nark* ThB profile length, or the beach width, (between the
fixed, guide narlc and the sea edge) aa well as tha width of the
strips with E'-sall deposits varied froa one month to another ac-
cording to tbs sea level. The settling of new shells and the for-
nation and transformation processes of the deposits occur rather

irregularly bo-bh in time and. space. Sonetimes, -bha shell deposits
covar a continuous band, 15-20 n wide, which starts from the very
sea edge, ati ofchsr times fcho deposits spread on s-fcrips ruaaiag
ei'feher parallel to or in a zigzag line on the shore depending on
wave action* By observing fche shell distribution on both side of
the profile, deposits bearing similar characteristics were deli-
nited and thetr width was noted. We present here an example to

illustrate the way ia which fche various shell strips were delimi-
ted. starting from the sea edge to tha fixed guide mark;

- 0-2 ni forming deposits consisting mainly of small-
sised M-ya. thsn of Oardium lamarckii. etc.}

- 2-9 nt zone with lots of Mya shells with decaying
flesht

- 9-13 nt zone without shells, covered by moist, green
sand (in .bha laboiatoij we determined the species Chlamwiomonag
Beinbardi DANGEAED - it looks like a pure culture invaded Tay

clliates)»

- 15-16 nt' zone with scarce Mva valves and few £a2saa
thomasiaiia shells}

- 16-60 a: zone with old Mya deposits, thinly broken
shells and sasd.

The beach deposits consist; of isolated valves or/aad of
joined valves with or without flesh. If we refer to the isolated
valves only, it is difficult to assert whether they have been re-
cently carried and deposited on the beach or they originate in



older deposits uncovered by storms fjon under the layer of sand*
However we can certify that when there are uumerous joined valves
with or without flesh in -bbs deposits, they have "been recently
dislocated from the substratum and carried on -to the 'beach.

In each zone with mollagc deposits quantitative samples

were collected from varying surfaces (100-2, 500 cm ) In accordance
with the shell abundance.

The collected, samples were sorted completely, all the

species in the deposit composition "being registered. Mva arenaria

shells were sorted, out; per classes of length into the following

three categories: 1. entij'e ind.ivi duals live or having died re-

cently (the two valves either with or without flesh, mere joined
"by the ligament still elastic): 2. the right valve and 5. the left
valve. The tofcal number of Mya belonging -t;o -the clase which was
estima-ted, was es'ba'blished by totalizing the number of indiyiduals
with. joined valves and -the greatest number of iadiviauala out of

the rigti'b or left valves*

The quaatita'bive evalliation. of Mya deposits was based

on the number of individuals belonging to each class of length
from a sample and the average weight of the individuals, in

accordajace with the eqaa.'tion (8);

,3. 08^s) 0. 89 x 10~4 L2

where q^(g) is the total weigh'b (shaU. + flesh + intervalve water)
of an individual, and. L (mm) is the length of individ.uals. Mention
must be made that OQ the average the valve weight (calcareous
part) represents only about 54% of the total wei^it of .the tndi-
viduals.

RESULTS AM) DISCUSSIONS

The formation of shell deposits on the beach is a

complex process which depends on a mulfcitude of variable factors.

Among them we mention first the shell supply source of the beach,
that is the natural popalations which poten-fcially form deposifcs(

the shell source depends on the state, size and dlBtribu-bion of

the populations of benfchal organisms, especially the bivalve
ones* It is obyious that these popula'fcions can be dislocated from

their biotope and carried, "bowacds the 'beach only when dynamic
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factors are present - waves, swell, currents, etc. ; the in-fceQsity
of these factors can very much enough and they reach the maximum
at the Romanian li-btoral during the storms caused by the winds
blowing from the North-Bast sector. Considering that all the
above-mentioned, factors are extremely variable, it is obvious
that fche shell quanfcities in deposits as well as their spreading
on the land will permanently vary, from one month to another.
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Fig. 1 - Cumulative cacye of ths total quantities of Mya ax-enaria
depoaifced monthly on a 1 m beach length a-b Mamaiai annual
perGent;age__distribu1;ion of total quantities deposited
between 1977 - 1981

Between 1977-1981 on a one metre length of beach at
Mamaia there have been accumulated 35 -tons of Mya arensLria (7
tons per year on an average), this means about 12 tons of calcar-
eoas shells entering the sedimentary processes. As we can read on
the cumulative curve of -the total qaantities of Mya deposited on
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the beach (Ftg. l), durixig the five JQSSS of obaervatioiis aiui nea-
auronents, the aecunnlateioas toolc idaoe irreeularlyt 6»1 tons
(1796) in 1977, 2.2 tons (6^) ia 1978, 9*9 tons (2896) in 1979»
6. 7 tons (1996) in 1980 aaa. 10.1 tons (29^) in 19S1.

The nonfehly level of acccoaulations was also irregulap;
it varied between the maxinun of 7. 85 tons - recorded in Fehraary

1979 and tho ^?n<mun of only abott'b 2 kg - registered in August
1979 ox Septeaber 1981 (Fig.l)* In arder .feo befrfcer uaaderetaxid hoii
the U.-^. quaafeiti'es on the 'beach can va3*y, w8 present as aa exassES-e
the evoluticm. of -tdie depoatta at Manaia in 1977 (PJLg.S).

The data shew that all throagii the year frou one nonth
to saiother, "both tdae q.uantitiea of oreanisais . deposited on Vba
beach and tt»ir spareading on .febe beach nidfeh varied, as followst

- Ja&uaryi 4 .bonB of Kra (6596 fresh, with fleeli) were
cacried and deposited an a aediun fragBeat of a oxie netare 'beach
length; the shells were dlapoaed on a continuoos strip 50 a wide;
the taai^it of the sdiell "waves" gBadaally_ grows fron the sea edga
landwL rds, from ?0 kg/n2 op to 160 kg/n2 (Fig.2)( on the average

Mya ia the deposits counta 15, 800 spa. /a2 axid 122*0 kg/n2 (oafc of
wMch 6, 700 spa. /a2 and ?6<9 k8/« live);

- February: relatively low deposits (?19 T^e/i . beach
lengtli, out of which 59!6 fresh Il-ra) , arranged in two strips on
the beach, who^ total width was 11 . t -bhB aaxtnuaabundaace, in
the richest "wave" of M-ya lying 2-5 . fro« -fche sea edgo, is
10, 400 sps. /n2 and. about 65 kg/a2; . the nedita a'bundaace i s of
only 4, 100 sps. /«2 aad 29. 0 kg/n2 (out of nhicli 1, 200 st>s*/«2alid
10. 1 kg/n2 fresh);

- Marchi the Taeach deposit was estinated to 1.1 .tons of
Mya (16P6 frstsh), spread on a beaeh width tlat totaliaea 9 .» in
the 1-2 n strip and 5-7 . ona tl» bioaasses a£ t3ao deposited 'bt-
valves reach values of approxiaately 200 kg/n , 'bafe the .editn
abundance in tha deposit va.s 20, 200 sps. /a2 aad 125. 0 kg/n2 (out
of which fxeeb. M3B» .'..900 sps. /B2 aad 20, 2 kg/n2).

- April* snail dsposi-b - 107 kg/l a "beach lengt.h (8^ -
fresb Mya) disposed, in 4 nain sta?ip8 spreadiiig over 20 . af the

beach width; on an average Vys, has 1,200 sps./a^ aiid 5.5
(out of which the fresh ones coant aaily 70 spe. /n azid 0. 5 ]cs/n&){
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- May: deposit estimated to 252 kg/1 m beach length
(19^ fresh Mya). disposed in several strips whose width totalizes
18 m; on the average M,-ya has 2, 210 sps. /m2 and 12. 9 kg/m2 (out of
which fresh M-ya 284 sps. /m2 and 2. 5 kg/m2);

- June, July sad August;: very smaEL deposits (^-l? Jcg/l m
beach length) ununiformly spread on strips that totalize 4-10 m{
in the summer months only empty valves of Mya were deposited on
the beach,withoii1: any fresh sample containing flesh (so no double
joined valves were found); on an average the Myg in the deposits
had densities of 129 - 666 sps«/m2 and "biomasses of 0. 5-1. 6 g/m2j

- September: deposit of only II? kg (51% fresh Mya)
distributed, in several strips that -botaliae 17 B width; on an
average, K^s had 7, 8?0 sps. /a2 and 6.9 Icg/m2 (out of which 6, 120
sps. /m and 2. 1 kg/n were recently dead individuals, with fleshs

- October and November: poor deposits - $4-69 kg/1 m
beach length (24-65% fresh biomasses), disposed in discontinuous
strips whose total width was 11-14 m; fche average aliundance esti-
mated was about 4, 200 sps. /n2 and. nearly 5. 0 kg/m2 (out of which
5, 700 - 5, 600 sps. /m2 and 1. 2-5. 2 kg/m2);

- December: relatively small deposit - 122 kg/1 m beach
length (68^ fresh Mya) distributed in two zones totalizing 2? a
width; on an avsrage 2, 400 sps. /m and 5. 5 kg/m2, oat of which
2, 000 sps*/m2 and 3. 6 kg/n2 fresh Mya (with flesh).

Special mention must be made on the strucfcare per size

classes of Mya populations which formed, beach deposits in 1977
(Fig. 5). During the first months the deposits were mostly forBiect
by medium and long-sized individaals, so that the medium length
of the shells was about 55 ami in the lat-ber half of the year
small-sized Mya prevailed so that; the nediun length faUs to alwal;
15-14 nm. If, instead of taking into account the lengbh, we
consider the medium weight of the individuals in deposits, it va-
ried in 1977 from one month to another as follows (the mediua

weights expressed, in s/individual, calculated both for the whole
deposit and for fche fresh fraction will toe registered below, the
former as the nuaerafcor, the latter as the deaoninator): I - 7.9/
11. 5-, II - 7. 0/8. 2} III - 6. V10. 8: IV - 4. 5/7. 1( V - 5. 1/8.8(
VI - 2.4/-; VII - 1.9/-, VIII - 4.2/-i IX - 0.9/0. 5; 2 - 1.V0.5;
XI - 1. 2/0. 9( XII - 2. 2/1. 8.
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The structure of Mhjrg populations in the beach deposits
of 1977 was common for the other studied years too <Fig«5).Conse-
quently the prevalence of Mya adults in the first half of the
year, whsa more tbaa. QW of the total annual quantity of shells
is accumulated, aad of juvenl. les in the latter half of ths year
represents a major cliaracteristic in the structurs dynaaios of
beach deposits.

By analyzing the dafca from 1977, we can observe that the
quanti-bies of Mya shells and other BioiUuscs deposited on the beach
vary much enough from one month to another, "but according to the
average valuea for 1977-1981 these quantities are usually bigger
during fche first months of the year then they greatly decreaae
until summer and then a slight increase may 'be o'bserved towards
the end of the year. On an average, oat of the Mya quantities an-
nually accumulated, on the 'beach, more than 72?6 are deposited du-
ring the storms that take place ia Janaary .through March. On the
Romanian coasfc generally and on Mamaia beach especially, because
of its eastern exposition, the most destructive storms, that are
a-b the same time involved in the formation of shell deposits, are
the storms caused by minds blowing from the North and North-East

secfcorsibut the greatest frequency of these winds and their speed

too, as the multiannual monthly average data illustrate, were re-

giatered in January - March (Fig. 4), that is the same period when
the greates'b quantifcies of Mya on the beach were recorded. The
great storms also cause an inorease in the width of the beach zone

whers take place active processes of shell accumulation, of ero-

sion, or the rolling and "grinding" of the shells, of sedimen-ba-

tion and re sedimentation of old deposits* We underline the fact

that the percentage of Mya individuala in deposits, with joined

valves and flesh, increases during unusually great storms. Thus,

the average annual value of fche percentage of recea-fcly dead indi-
viduals represents almost 60^ of the deposit; it rises to over

7S^> during tlis storms in January, Fe'braary aDd March. During the
summer months only isolated, empty MTB sbslls, without flesh,
appear on the beach* However there were a few exceptions! July

1981 - 5 kg= 12?6 and especially August 1978 - 995 ^g = 100^ Mya
with flesh (the latter value greatly alters the average of
August - Fig.4).
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Besides Mja, all species of molluscs from the neigh-
bearing sedimentary sectors were found ia the deposits of the
sapralittoral zone, but their quantities were extremely poor,
negligible. Only in certaia sectors of the beach sometimes appear
snall"i3lands^ formed by shells of C "diua edule late cki (almost
15, 000 sps. /n2), Corbula mediterr ne (35, OJO sps. /m2). yytilus
RalloorQvjncialis (5, 500 sps. /m2 - of course very few in compZiT-
son with their quantities on the beaches situated South of Con-
stanta). H obia ventros (715, 400 sps. /n ), etc.

The great quantities of My§ s.hjells which accu.mulate

yearly on the beaches of the Sonanian lifcfcoral cause great changes
in the structure of the sediments. The researches carried out on
the beaches aorth of Constanta ($» 2, 1§) have shown that they
consist of fine, mineral (quartz-mica) sands. Before Mva arenaria

bivalve had penetrated into bhe Black Sea the shell deposits
formed after stoms did not change the graaulometric and cheinical
pattern of .the sediments present on the beaches North of Constaa-
^a, because the species carried by stocma and deposited on the
beach were low in quantity and. their shells having a low content
of conchioline (organic nitrogen) (J5) dissolved relatively
quickly. In aiditioa, the Danube supplied the beaches with suffi-
cient qaaatitiea of sediments represented by fine sands.

But La the last years. because of Hva a-renaria deposits,
the gTaiiulometry and chemistry of sands have changed.The analysis
of two cores collected at Uamaia, 5 m (CA) and 20 m (CB) distance
from the sea edge (Fig. 5)» reveals that ths superficial beach
sediments ($0-50 cm layer) have a medium diaaeter of the granules
which places them anoag medium and coarse sands. The participafcioa
of coarse fractions, resulted from the breaking of Uya arenaria
shells, in the bailding up of the sediment is very clearly illus-
trated by the cumuaative graaulometric curve of the studied, sands
(?ig. 6).

The struct are of the Maaaia beach sediments in 1977 is
greatly changed, in comparison with the one registered 10-16 years
ago (7), a fact well pointed, out by the cumulative granulometric
curves (Fig. 6). It is sigaJLficant tha-t; -the graaiilometry is
changed in all the fractions of the studied cores. We mention that
the actual developing sediments also have another chemical
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structure "because the medium and coarse fractions which changed

their granulometry are calcareous, of organic ortgln*
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Under ths present conditions, when chaiiges and important
damages of the coastal ecosystems (i5) are registered under the
ioflaeace of man-made ecological prassare,we also witness changes
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JLa the morphology and coastal morpho-dynamics, incltitiing sedinen-
tary processes.

In consequence of fche building of nune.rous energetic

dans on the Daau.be and tbe tributary rivers, was registered a

decrease in the solid discharges, suspended or dragged on the

bottom, nhich flow into the sea (^, ^)< Thus, the analysis of the
secular variation of tbe Danubian tarbidifcy at the river noutli

shows that it proves a seasi'ble tendency to diniintsMng as a

result of the arrangenenfcs in the afferent ItycLrogTaphic basin
(252g/iB5 between 1861-1900, 202 g/n5 betwsen 1901-19^0 and 179
g/s-' between 1941-1968. After the Danube was dammed at the Iron
Gates (1970) a decrease In the suspended alluvial deposits carried

into the sea was observed,froa 218 g/a3 down to 199 g/n-? (4). The
d.imi.nishiiig Daaubian deposits parallel to the advance of the

Sulina Canal into the sea have broaght about a decrease in the

sediment supply of the beaches; consequently, active erosion

processes of the sandy shores have appeared (16, Ig). During fche
complex processes of erosion/transport/accumulation appears a re-

dist.ri'bution of sediments along the coast and over the continental

shelf seaward; on fche one hand. these processes represent one more

cause of the changes ia the granulometric structure of the sula-

merae sediments, and on the ofcher hand they contri'bu-be to -the mo-

dificatioa of littoral norphology which is also caused by .fche

changes in the coastal circula-fcion (as a result of port-building,
shore consolidation and cliff arrangement or the e.rploitation of
the beach sand).

Thus, the Mya arenaria popalations of the Romanian lit-

toral can be considered to have a great inportaace not only be-

cause they represent a rich trophic base which, realizes the best
filtration of waters too, but also because they play a proniaent

part in the formation of beach deipoaits. Bya shells are at present

the only major source to forn the sands on the aoma&ian "beaches
situated North of Constanta.
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