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SOME RESULTS CONCERNING THE RADIOACTIVITY OF THE WATERS SEDIMENTS
AND ORGANISMS OF THE BLACK SEA CONTINENTAL SHELF

(ROMANIAN COASTLINE) IN 1973.

Serbanescu 0., Cuingioglu E. and Sandru P.
) Romanian Marine Kesearch Institute - Constanta
)2I. B'. I.N. - Bucure^fci

ABSTRACT

ri'he authors s-.ubmil; the r-esultF of do^" ^T;T-c;
and spectrcme-tric ?r. al:rsis ^erfor-eri in -c"'- w-
ses. water sar,"le.°. sedi-en-ts, ve.TR-tal or."';-.r':. s""--,

o'-e'-i''- fro- -the '"l"c1- . -" pc .;. ".
'..

:. ;;" ou-t

the imDor-tE-nce out tfte v'ajiu'be ?F a. . '. c- ^ r:-y. -<-;Ii-
/:!ep carries 'to the -arine envi7'onn'enT,

The radioactive pollution of the environment; aiid impli

cit. -bhe radioactive pollution of the seas and cceaiid is a fact.
proved to a great extent talcing into accouu-b fs.&t more then $o
mil. of Curie radioactive substa&ce polluted, the seas and oceans
as a result of the nuclear tests made in -the air, on the earth

and underwater (8, ^).
The radioactive waste resulted because of the radionu-

elides production and use, though now are in large quantities, for
the future it is expected. a con-binous growth.

The preseiit; stage of things and especially the future'
outlook give rise to national and iQternatiortal programmes for a
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pei-maaent checkiag of the evolution of the degree of radloconta-

mination.

At the some -time the energy crisis will stimulate in

addition the uses of the nuclear energy for different purpose,

resulting a large series of radionuclides which will contaaiaate

the ambiant environment much more than at present*

As a matter of fact at the work with radioactixe subs-
.t-antses the waste can not be entirele captiired and. soaa of than

sonner or later will reach directly or indirectly into the waters

of the seas, the sea being the aiain collector of all ttiese »aste.

Our interest in -this problem comes froa the .fact that

the Black Sea representes a semi-closed basin, witb. a. difJ'erent

circulation and receives fresh water contributiion of about 4oo

Ian'//year with a large series of radionuclidea, irtioae qutantities

grown more and more.

After the Second World Bar, whan tee aarine enviromaent
as well as the fresh waters become con.t'aala.ated with artiJficial

radionuclides the first studies in the ?ield belonging to

POLIKARPOV, for the Black Sea. In 196o se proved, iri.th certain

facts the contribution of Danube in the Black Sea radiocoatamiaa-

tioa(§).
Owiiig to his studies POLI2ABPOV opened a large way to

the researches in this area, to the dynamics and radionuclides

effects in the marine environment sai orgaaisns (1; 6).

Intuintuig the iaportaac® of -this field, POR& (^) pro-
moted the first experimental studies about the acctiaulation and

elimination of -"~P in the marine oiganiaas.

A-Cter this, the studies aore were even more being car-

ried. out both in the laboratory asd in the sea (g; ^, ^; $; g-y ^o).
This studies are coimeot»d both to the radioactive po-L-

lution on the sea surface toy .fall-eat aiid toy the establishiag of
the actual level o-C waters, sediauiifcsand. oi^anisns radioccartaBii-

nation with the purpose -bo have a control level for the .tttture.

IBE SAMPLE GAIHEBING AND 'PHE TECHEIK^a
For the analysis there were gathered a na "bar of 56 saa-

pies from which lo were sea water r es, 1c wplas of sediments
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6 samples of vegetal organisms and lo samples of animal organisnsv
The points of the saxaple gathering were selected, so -thai:

to make possible the comparison of activity values of the water
and sediments brought by the Danube with those available in the
zone of the romaniaii continental shelf.

The marine zone was extended between Sulina an.d Varna

Veche, the water samples being gathered from the surface level of
the isobaths of lo meters and 2o meters.

The vegetal organisms were gathered from the shore zone,
extended between N&vodari aiid Varna 'Veche, and the animal organisms

were captured at the set nets with trap in the some zone.
The sea water samples were gathered, in plastic vessels

with a volume of 2o liters, then they were filtered with normal

filter paper and infra-red dried.
The sediments were gathered, from the surface level by

means of the bod.engreiffer, being gathered only the superficial
layer bed. with the help of a plastic spattle. The -thickness of
the superficial layer bed was of maximum 1 cm.

After tliat the silt ??as passed through some screens to
retain the coarse substances, the sil-b was dried, by the means of
th® infra-red method and then followed, the liomogenizing operation

with the help of the mortar.
The samples o£ vege-tal and aiiimal organisms were dried

by the meaxis of the infra-red method, and then followed the roas-
ting operation at a temperature of 4oo°0.

The samples so prepared have been weighed and were sub-
ject to measurements of the activity.

Por the global activity measurements we used an instal-
lation type "OUANTA" calibrated by means of 7USr loo pOi source.

The results have been expressed in pOi/g ashes for or-

ganisms and p Oi/g dry sediment.

THE OBTAINED 5ESUI/PS AND THEIR DISCUSSION

THE SEA WATER AC'DTyiIY

Because the water has a low activity level we apprecia-
ted that the obtained salt from its evaporization. constitutes
the true reflection of the radiochemical content aad from a
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technical point of view this method presents also the advantage
of wore comfortableness so making possible the water activity es-
.bimation.

In table 1 are given the results of the global activity

measurements of the samples.

From the behaviour of the above mentioned activity va-

lues results that the sample collected on the Duii&rea Veche point

Mila 25 presents the greatest activity,, and the sample collected.
at N&vodari has a low activity lower than 5 s-fcandard deviations

(R <. 5 ^ ). This low activity can not; be taken into oonsidera-
tioa significant.

Table 1

Sea water samples activity

The place of gathering
and the iso'ba-bh

Mila 25 (surface)

Sulina (surface)
Porti1;a (2o m)
Sf.Gheorghe (lo m)
Ohituc (2o a)
Nftvodari (2o m)

Eat Constanta (2o m)
Tuzla (2o m)

Mangalia (2o m)

7ama Veche (2o m)

A[p ci/e . io-5j
6o?6
461
557
888

1285

unsigiiif leant

541
9o
82

124o

A great activity can also be found in Ohi-fcuc zone and
Varna Veche zone while Tuzla and Mangalia zone proved, that they

are points with smallest activity.

The other samples prove activities from 557 p Ci/g'lo
to 888 p Oi/g'lo"^ and that indicates the presence of many active
radionuclides.

THE ACTIVITI OF THE SEDIMENTS

The research, made on the superficial sediments from the

inferior Danube and the con-binen-bal shelf (Sulina - Varna Veche)
was intaQded. ; on the one hand to establish the radioauclides
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composition of the Danu'be and the sea, and on the other hand to

establish the general activity of the sediments.

Table 2 shows the global activity values.

From the comparative analysis of the figures presented.

in the above mentioned table results that: the most active sedi-

ments are those situated in the zone of straight influence of

the Danube (Sulina, Sf. Gheorghe, Porti-t;a) and those si-fcua-be at

Tuzla point*

Table 2

The activity of the sediment; samples

The gathering place
and. the level y\[p oi/g-io-5]

Canal Sulina

Eat Sulina (lo m)

Est Sulina (2o m)

DunSrea Veche (Mila 2?)

Porti-^a (lo a)
Porti-^a (2o m)
Cap KSidia (2o m)

Est Constan-t;a (2o m)

Tuzla (2o m)

Vataa Veche (2o m)

lo21

1597
lo55

956
981
975
919
699

1567
92o

This denotes that as the settling of the slurries is

productd, as a result of sea water and fresh water mixing yields

a decrease of the activity value; nevertheless the activity value
is maintained at a high level (669 - 981 p Oi/g'lo"5) owing to
the naturally occuring i sotopes activi-by.

.The case of bhe poin-fc Sulina lo m where the activity

is che highest one (1597 p Oi/g. lo--/) can be explained by dislo-
cation velocity retardation of the Danube waters after their con-

tact with the sea waters. This facilitates the quick settling of

the particles in slurry which changed also their state of elec-

trie loading, at the some time a lot of radionuclides come out: of

the Jsydrochemical run.
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THE ACTIVITY OP THE VKiETAL OBGANISMS

fhe results of the global activity measiirements for the

vegetal orgaiiisBis showed in table ? indicates that the range of
variation includes both iasignificant values (with activities
smaller t-han 5 standard variations) and bigger values of l?oo9
p Ci/g. lo~^ashes.

Table 5

The activity of the vegetal organisas samples

Species

En-beromorpha intest.

Enteromorpha linza

Cystoseira barbata

Zostera sp.

Phyllophora sp.

G^raaiim rubrum

/^ p Ci/g. lo"

unsignifie ant

865o
17oo9
4555
5556
7558

&s can be noticed the alga 0 stoseira barbata (17oo9

p Ci/g. lo"5) has the highest activity, then follows the alga
Enteromor ha linza (8650 p Ci/g. lo"5), Ceraaium rubrum_(7558 P
Ci/g. lo" ) and the gramineous Zostera (4.555 p Ci/g. lo--/).

THE ACTIVITY OP THE ANIMAL ORGANISAS'

The results of the radioiaetric measurements made on

animal organisms are given in Table ^.
From the comparative analysis of the figures presented.

in -the above given table with those given in the table 5 relating
to vegetal organisms results that the animal organisms activity
is plainly inferior to that of the vegetal organisms.

This state can be explained only by the biological ac-
tivity specific because the algae reflect more really the envi-
roiuaent rad.ioch.emical composition; at the some time the degrees
of concentration for different elements in algae are much more

than in animals.

The most active specie . is Belone belone euxinii (94o6
p Ci/g. lo"^) and. than Trachurus med. it erraaeus onticus (46o2 p
Ci/g. lo"^); the other species show compara-fcively small activity
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values about lloo p Ci/g. lo"-') ash, the values are still signi-
ficantly.

Table 4

The activity of the animal organisms samples

Species A|P Oi/s. lo-
Od.ontogad.us merlangus euxinus

Trachurus mediterraneus ponticus

_^graulis encrassicholus pontious

wlone belone euxiiii

Solea lascaris

Trigla lucema

.Gaidropsarus mediterrEuieus

Sprattus sprattus

Mya arenaria

^arcinus mediterraneus

652
4o62

unsignificant
^4-06

1776
182o

1565
1197
1282
1186

The gama spectrometric analysis made on the water, se-

ijaeats and. orgaxiisas samples made obvious the presence of the

60Co,4o, 214Bi, 157cs, 125,.Sb, 144P-., 6o,
following radionuclides; '"K,

Since some of these radionuclides are also 'oeta-emmiters

IOK, 157Cs, 144Pr, 106Eu, 600o, 125Sb, it is explainable the mat-
*-er of fact that the activity of the gathered samples is sigiiifi-

eantly.

CONCLUSIONS

- The Danube represents a very important radionuclides

carried to the Black Sea, the effects being felt in water, sedi-

ments and organisms.

- The activity of the vegetal organisms is higher than
.f-hose found at the smimal orgaaisms.

- She most active species are the alga C stoseira bar-
data and. Enteromo ha linza as well as the gramineous Zostera sp.

;ind among fishes, Belone belone euxinii and. Trachurus nediterra-

{WUB penticue. These species can be taken into consideration at

sea coast for the es-biaiation of the sea radiocontamiiia'bion
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level.

- Between the radiochemical composition of the salt

obtained from tlie sea water, the racLiochemical composi'bion of

sediments, vege-bal and animal organisms on the one hand, and
the Danube water and sediments on the other hand does not exis

qualitative differences but only From the point of view of the
entire activity.
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