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Abstract

Radionuclide and heavy metal content have been monitored systematically since 1996 in eleven of the widespread Black Sea macroalgae
species from the Bulgarian Black Sea coast by low level gamma spectroscopy and atomic absorption spectrometry. Tendencies in the
concentration variations during the studied period are examined and all obtained data give information about different macrophytic species
ability to accumulate certain nuclides and trace elements from one and the same sampling location. The obtained data are compared with
the results from the regions of the Black Sea, Mediterranean, Tyrrhenian and Atlantic Ocean
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Aquatic organisms, especially macroalgae are widely used as bioindica-
tors for the study of marine contamination by radionuclides and heavy
metals. Some species tolerate high levels of pollutants and can success-
fully be used to obtain reliable information of marine ecological status.

In order to evaluate the ecological status of coastal habitat and provide
valuable data for estimation of contaminants, an environmental monitor-
ing program was started and performed along the Bulgarian Black Sea
coast. Radionuclide and heavy metal content was monitored in eleven
macroalgae species collected from about 20 reference locations during
the period 1996-2005. Data are obtained for the most widespread species
from the phylum Chlorophyta (six), Rhodophyta (three) and Phaeophyta
(two), accumulation capacities are compared within and between Phylum
and species to assess the levels of bio-accumulation and potential applica-
tion as bio-indicators.

Tab. 1. Radionuclide activity concentrations in macroalgae collected in
the Mediterranean and Black Sea. * present study.

Algpe 17 K 2Ph 2Ra
Bylg Bykg | Bale | Byhg

Ceramium nabaum[1] 0z
Cystoseirasp. [2] 15 om0
Cladophorasp. [2] nd. 2170
Entemmorphasp. [2] 5 1076
Chastomerphasp. [7] 11 2525
Uhrasp. (] & 830
Corallinasp. [2 5 23
Cerambum nbaun[2] 12 etz
Uhrasp.* 34 5% & k]
Cerammm sp* 94 1343 13 17
Cladophora sp. * 12 130 8 12
Entemrenphasp. * 45 &0 7 10
Cystoseirasp* 54 1400 12 11
Chastomorpha sp* 23 1840 10 7
Coralling sp. * 21 140 12 10
Callithanmion sp* 44 1580 10 7
Mhvasp 3] <12 9m 349 =17
Cystoserrasp [3] =11 180 g 12

The data for macroalgae, obtained by us are compared also with authors
from the Black Sea region - (Romanian, Turkish) and Mediterranean Sea
(Syrian) for radionuclides (Table 1) as well as Tyrrhenian (Italian) and
Atlantic for trace elements (Table 2).

This work establishes a data base for radioecological status of Bulgarian
Black Sea marine ecosystems concerning the radionuclide and trace metal
content along the Bulgarian coast. Data were obtained at the chosen 20
locations for the eleven macroalgae species in the period 1996 - 2005
indicating no serious antropogenic pollution along the shore.

The studied macroalgae species are suitable for assessment of nuclide and
trace metal behavior in the Black Sea ecosystems and some species can be
used as bio-indicators for the status of the marine habitat.

318

Tab. 2. Trace element concentrations in macroalgae collected in the
Tyrrhenian Sea, Atlantic Ocean, and Black Sea. *present study.

Ccd Cr Cu Mn ZIn M
lgpe mehe | mete | mehs | mehe | mele | mele
Thra lachuca [4] 135 %1 15 342 &5
Cystosemra sp. [4] 15 =1 42 35 33
Thralactuca [3] s 05 24 50 241 235
Cystoseira sp. [5] 075 085 [3:5 25 a7 14
Ceramium mbnum(5] 0g 15 16 58 B2 11
Uhrasp* 0s 12 35 40 24 17
Cerammm sp* e & 18 120 22 32
Cladophorasp. * 1 i & 170 12 35
Enterormorphasp. * og 53 7 47 14 24
Cystoserasp* o3 23 4 42 %) 13
Chaetramorpha sp* 13 264 5 la0 12 27
Corallima sp. * a7 48 15 o, 13 14
Callithanmion sp* as 37 54 87 18 23
Enteromcepha sp. [5] 007 054 114 21 14 106
Theasp [7] 01& 163 58 45 194
Padina pavonica [B] 156 34 133 = &4 114
Ulrasp ] 024 478 43 134 2611 -
Ulrasp 0] 05 156 55 52 358
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