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     A chemical analysis of Ulva sp. was carried out on samples collect near the sewage outfalls in East London and samples from Kidds Beach.  Although there are no 'norms' for comparison of results, means and deviations were determined for the 23 samples studied. Further sets of data were determined for areas considered (1) polluted (within 100m of an outfall), (2) non-polluted (300m or more from the outfalls) and (3) Kidds Beach (35km from the outfalls). Comparisons could be drawn against this data. 

 Of the nine substances examined, the heavy metals showed the most variations.  While no conclusive evidence has been shown, the data does indicate that the Ulva collected had removed nutrients from the surrounding water and these minerals were accumulating in their tissues.  The use of Ulva sp. and possibly some other species in this manor could serve as an effective monitoring method for medium term effects on the coastline. 

     Burrows (1971) suggested the use of Ulva as an indicator for pollution.  The increased growth and decreased nitrogen content near pollution showed a marked difference of that farther away.

METHODS

-------

     The Ulva used in our study was not Ulva insignis or the short cropped Ulva uncillatus.  While there is some doubt of the exact species (probably U. rigida), the same species was collected throughout the areas for consistancy.

     The control areas were selected because of their distance from the outfalls and the large number of species present in the area.

     The Ulva was hand picked from these locations and washed to remove sand and small invertebrates which seem to live on the Ulva.  Once clean, the Ulva was dried and an analysis was carried out for 9 substances.  The method used was that used for leaf analysis at the Plant Nutrition Research Unit at Rhodes University.

     Results

     -------

     The heavy metals showed the largest variation from samples from polluted vs. unpolluted areas.  With an average for the 23 local samples for iron being 822ppm, the polluted samples averaged 1522ppm and unpolluted averaged 395ppm (the American sample was 2898ppm). 

     Zinc and copper also showed wide variations.  Zinc averaged 18ppm for all areas, 28ppm for the polluted samples and 11ppm for the non-polluted. Copper followed with an average of 2Oppm for all areas, 36ppm for the polluted and 12ppm for unpolluted (copper in the American sample-not calculated above-was 776ppm).

    Discussion

    ----------

     The rapid growth rate of Ulva sp., and its subsequent accumulation of nutrients into its tissues during this short period of time, its opportunistic nature of being able to colonize in polluted conditions and its abundance throughout unpolluted areas make Ulva sp. a very useful marine algae for short term monitoring of "sublethal pollution" released from sewage outfalls in East London.  While substratum may be a contributer to some of the chemical content (dissolved in surrounding water), the comparison of location 18 with location 1,2,3 or 4 gives proof that more than substrate contributes (these areas have identical dune rock substrates).

     Lusher (1984) wrote that.."in addition to direct effects on plants and amimals, certain materials can be concentrated within the body tissues of these organisma to reach levels far higher than those in the surrounding water, which can be damaging to the host organisms themselves or to consumers of the host organisms."
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Table 2   Data from the analysis of the samples from the 23 areas.

Fig. 1    Comparison of the elements.


