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The Ulva Rigida is a cosmopolitan green algae characteristic of many eutrophic and
mesotrophic coastal environments. The effect of its growth and decomposition on the cycle of trace
metals has been studied by [1,2] using enclosures in the site Loutropyrgos over a number of years.

The present study is a continuation of that research. Its main aim was to simulate a number of
the field experiments in the laboratory, under more controlled conditions and understand better the
impact of the decomposition of algae on sea water and sediment.

Three metals were studied in more detail : Cd, Cu and Zn. Fresh sample of algae collected
from Loutropyrgos - a site in the Gulf of Elefsis, approximately 30 Km west of Athens - was placed
in specially designed tanks under controlled light conditions in sea water collected frequently from
the same site, spiked with metals and renewed daily. After the enrichment period of approximately
one month, during which algae tissues and water were regularly analysed for trace metals, the algae
were cleaned in clean sea water for few days. Then they were left under controlled conditions to
decompose and release metal into the water and sediment phases. Betonite of known low metal
content, washed and equilibrated for three days in clean sea water of the area was used as the
"model" sediment phase. Temperature, dissolved oxygen and pH were monitored in the experimental
tank throughout the period of the decomposition of the algae. Cadmium, Copper and Zinc
concentrations were determined in sea water, suspended matter, sediment and algal tissues. Further
description of the experimental conditions and the relevant results will be given elsewhere.

Perhaps the most impressive of the results reported here is the very high percentage of the
particulate metal deriving from the decomposition of the algae. This metal is rapidly removed and
deposited to the sediment. 76,5% of the Cd of the algae ended in the sediment whereas 23,5% of it
remained in the water column. The relevant percentages for Cu and Zn are 98,5% and 99,3%
respectively, ending to the sediment and only 1,5% and 0,7% remaining in the solution. The higher
tendency of Cd vs Zn to remain in the diluted phase, has been demonstrated by [3], under the same
environmental conditions in speciation studies in the Gulf of Elefsis.

This demonstrates the significance of marine biota and more specifically of massively
growing algae in mesotrophic and eutrophic environments for the "trapping", transformation and
release of metal species in the relatively narrow and shallow coastal zones where they grow and/or
are accumulated.

A second question this study has tried to answer was the assessment of the real impact of the
mechanism studied to the natural environment of the site from where the algae were taken, namely
Loutropyrgos. For the purpose of the assessment a simple model was developed taking into account
the actual growth patterns and the Ulva rigida biomass of the study area. The assumption made was
that the metal contained in Ulva rigida in natural conditions (therefore of lower metal content) will
have, after decomposition, the same fate and partitioning as the one in the laboratory experiment.
The results are summarised in Table I.
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TABLE I. Cd, Cu AND Zn CONCENTRATIONS IN SEA WATER AND SEDIMENT, BEFORE
AND AFTER THE DECOMPOSITION OF THE GREEN ALGAE ACCORDING TO THE
MODEL FOR THE MARINE AREA OF LOUTROPYRGOS.

Cd (ug/lt)
Cu (ug/lt)
Zn (fig/It)

Cd (ng/g)
Cu (ug/g)
2n (ug/g)

Sea water before the
decomposition

0,3
3,2
11,8

before the decomposition
4,5
23,1
112,9

Sea water after the decomposition

0,8
3,4
12,3

sediment
after the decomposition

4,6
23,5
114,3

What one could see is, in our point of view, very interesting. One could observe that the
massive growth of algae has a rather small, yet measurable, effect on the natural speciation and the
removal trends of the metals studied, affecting to a rather limited extent the conditions of the
immediate environment where they grow.

This effect is more obvious for Cd in the dissolved phase, in the water column and for Zn in
the paniculate phase, in the sediment.
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