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Abstract

Concentrations mainly of Fe. Cu, Cd, Pb, Ca and in some instances of Na and K in Halophila stipulacea, Posidonia oceanica and
Cymodocea nodosa collected near an aluminium factory in Antikyra Gulf were generally higher than those measured in the same or
different species of the genus or subfamily from other areas. The same trend was also noted in the environment (sediment, water) of the

study area.
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Introduction

The submerged and widespread (along Mediterranean coasts) angio-
sperms P, oceanica, C. nodosa and the lessepsian migrant H. stipula-
cea (1) are the three most abundant seagrasses along the Antikyra Gulf
(Viotia, Greece). Very few studies on metal accumulation in these spe-
cies have been carried out (see references of Tables 2. 3, 4); moreover
less information is available on seasonal variation of metal concentra-
tions in these species.

Antikyra Gulf is interesting because of the bauxatic composition of
the substrate and the waste discharges from an aluminium factory.
Bauxite substrate is composed. among other elements, of Al, Fe. Cu,
Ca, K and Mg, whereas the solid wastes contain, apart from other
metals, Al, Fe, Ca and Na. In addition to the above metals Zn, Cd and
Pb which are very toxic and relatively available to plants were also
selected in our study. The aim of this survey was to discern the bio-
accumulation potential of ten metals in three phanerogams from the
Antikyra Gulf (Viotia) as well as to compare their concentrations with
those in sea plants from other geographic areas and to assess the pos-
sibility of using these bioindicators to discern the presence of metal
pollution in the Gulf.

Materials and methods

Seasonal sampling (from December 1985 to October 1986) of the
phanerogams P. oceanica, C. nodosa, H. stipulacea was carried out at
12 stations in Antikyra Gulf (Greece) where the factory “Aluminium
of Greece” is located as well as at Itea which served as a control sta-
tion (in control station P. oceanica samples were not found) (Fig. 1).
Aluminium, Fe, Cu, Zn, Cd, Pb, Na, K, Ca and Mg concentrations in
seagrasses, C. nodosa, H. stipulacea (the entire plant) and the leaves
of P. oceanica. the sediment and the dissolved metals in seawater were
measured by Atomic Absorption Spectrophotometry by flame (Perkin
Elmer 403) or by graphite furnace (Perkin Elmer HGA 72) (e.g. 1. 2).
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Fig.1. Sampling stations in the Gulf of Antikyra.

The accuracy of method was tested with standard reference material
of Orchard leaves (N.B.S. no 1571): the results were within 10% for
Fe, K, Na, Ca and Mg and 3% for Zn of NBS values, whereas for Cu,
Cd and Pb the results were 6%. 209 and 2%, respectively, lower than
the standard.

Results and discussion

Table 1 presents the mean (* standard error) and the range of the
concentrations of 10 metals in the phanerogams P. oceanica leaves,
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C. nodosa and H. stipulacea from Antikyra Gulf. Comparison of the
above concentrations (Table 1) with those observed in other popu-
lations of these species or other species of the same genus or sub-
family. Posidonioideae (Table 2), Cymodoceoideae (Table 3) and
Halophiloideae (Table 4). respectively, has shown the following:

Table 1. Mean value (x), range and standard error of the mean value (S.E.) of all
concentrations (N) of each metal (ug g! d.w.) in Halophila stipulacea, Cymodocea
nodosa and Posidonia oceanica from different samplings and from all stations of
Antikyra Gulf.

Haophia _slipulacea Cymodocea _nodosa Posidonia __ pceanca

" W(:SE) | Rangs | XGSE) | Range | NeSE) Range

AL | 76(+46) | 520-860 | 18(s22) | 27481 | 162046) | 25 193
Fe | 850(-106) | 4492244 | 8514102) | 349-2325 | 37232) | 164- 815
Cu | 164064 | 20827 | 161459 | 2983 | 180675 | 28148
| B4wa2) | 110764 | 318623 | 173505 | 44p30) | 271- 917
Cd| 19653 | 13987 | 188447 | 088830 | 20830 | 27-40
Po | I78(77) | 105128 | 50%:048) | 14727 | 205668 | 105.123
Na | 62596(+2410) | 48457-87197 | 20557(+1073) | 11845-28216 | 34275(+1028) | 2573644668
K | 18023(+ 563) | 13149-21780 | 20421(+1248) | 12318-36715 | 24320(+1433) | 14167-36385,
Ca | 25365(:3491) | €235- 51343 | 25533(+4436) | 374565018 |13285(31581) | 4800-22275
Mg | 11788( 411) | 9727- 16184 | 75685 318) | 519110111 | 6791 [o12) | 5940- 7974

1. Iron, Cu, Ca and Mg concentrations in F. oceanica at the study
arca (Table 1) are higher than corresponding concentrations in other
species of the genus (7-13) (Table 2). Copper. Pb and Cd concentra-
tions in P. oceanica fromAntikyra Gulf (Table 1) are higher than those
of the same species from other areas (3-6) (Table 2) as well as mean
concentrations in other phanerogams from “non-polluted™ areas (14,
19, 20). Moreover, Pb and Cd concentrations exceed those in P. aus-
tralis from an area characterized as “little or moderately polluted™ by
the above metals (10).

2. Exactly the same information was selected as concerns C. nodosa.
Copper, Pb and Cd concentrations as well as the maximum Fe concen-
trations in C. nodosa from Antikyra Gulf (Table 1) are in general high
(Table 3). More specifically, they exceed the corresponding values
measured in the Gulf of Itea (control) (mean value + SD: 2.8 + 0.5 ug
g ld.w. for Cu, 11.8 = 1.0 for Pb, 13.7 + 0.6 for Cd, 1644 * 86 for Fe)
and those observed in phanerogams from tropical. subtropical and
intertidal “non-polluted” areas (14, 19, 20). However, Pb and Cd
values in C. nodosa from the study area do not exceed those from a
location highly polluted by these metals (10).

3. Cadmium, Pb, Na, K and Ca concentrations in H. stipulacea from
Antikyra Gulf (Table 1) are higher than those in different species of
the genus from other areas (see references in Table 4). It has also been
observed that Cd and Pb concentrations are higher than those in the
same species from Itea (control) (mean value + SD: 4.3 + 0.4 ug g'!
d.w. for Cd, 31.4 + 4.0 for Pb) and Cd levels are greater than concen-
trations reported for the same species from the Red Sea (17).

Concerning Al, no information has been found on its concentrations
in marine phanerogams from other geographic areas.

The generally high Fe, Cu. Ca, Pb and Cd concentrations in phane-
rogams from Antikyra Gulf are explained by their respectively high
values in the sediment and seawater from the same area (21). Besides
Fe, Cu and Ca constitute the main bauxite components of the area.
whereas Fe and Ca also make up the main components of the sewage
being discharged from the “Aluminium of Greece™ factory. The diffe-
rences derived from the above comparisons may also be attributed to
interspecific and intraspecific variations, to differences in the age of
plants and their collection time, as well as to differences in environ-
mental factors (e.g. salinity, pH) that influence metal uptake.
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