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Environmental parameters exhibit pronounced Ui:tl.uenoes on 'the chemi­

cal composition o! seaweeds. Organic pollutants, excess nutrients and 

heavy -tale dissolved in the sea alter the metabolic processes and 

hence the chemical composition o! marine plants (Munda,l974,1982). 

With this in mind the protein and mannitol content o! some common 

brown algae -s studied .. The algae were collected in differently pol­

l~i;ed habitats. tlhe protein content of some common red and green algae 

-~~ studied eimultaneousl;y. Results indicated relativel;y high protein and 

mannitol contents in Pucus rtrsoides , which -a found only in relativel;y 

unpolluted si tee. Observations carried out on Czstoseira species ( ££. 
cRaRE!.!!,!. and C, stric ta ) have revealed a general trend of increased 

protein and decreased mannitol content under un!ayourable growth condi­

tions, such as pollution impact o~· condi tiona in rock-pools.Brown algae , 

other than fucoids were collected in polluted eitea near the Rortnj hollpi­

tal and Lone B a7 i.,e. site11 where fucoids were absent. Theil• 11ample11 re­

vealed a rather high protein content , whereas the mannitol content -a 
low, with exception of Punctaria lati!olia and Dictyopteris membranacea. 

In the red algae, collected in the unpolluted Pabor11a Be;y, the protein 

content -• high.The highest value -s found for Catenella cae11pito11a, 

which grows under- stress conditions in the leYel of the littoral ft-inge. 

Jlo11t o! the red algae- ayoid. heartl;y polluted habitats, with exception of 

Gelidium spinuloel!ll• which -If prolific near the Rovinj hoepi tal, 

Among the green algae the highest protein content -s found in Cladophora 

ruchingeri of. !rom a heartly polluted site. 

Protein and mannitol content (g/100 g dry weight) in seaweeds from Rovinj. 
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Sc;ytosiphon lomentaria-hoapi tal 15.,6 

Stiotyosiphon adriaticua-I.one S. 7 

Eoiooarpua ailioulosua- hospital 13.5 

RHODOl?HY'I.'A> -Paborea 

Ceramium ciliatua U.2 

l?olysiphonia furcellata 11.9 
Lomentaria olavelloaa 15.0 
Iaurenoia obtuaa 18.2 
Alaidium corallinu • 15.6 

Coralline offioinalis 9.3 
Gelidi\111 spinuloaua-hospi tal 8,7 
Catenella oaeapitosa - Sturago 20,6 

Gelidi\111 pusillua-Siurago 6.3 

l?orpeyra leuooaiiota- L1a 15 .. 6 

Referenoes 

mannitol 

CHLOROl?HY'I.'A protein 

Ulva rigida-
Caiarina 9.3 

Cladophora dalmatioa-
Sturago 8,3 

Cl.ruohingeri-

hoapiial 22.5 

Enteromorpha claihra-
ia- Pigarola 3.5. 

E.inieaiinalie..a:atarina !J.O 
-hospital lt.o 

Codiua Ys~lara-
I.one t.;r 11.2 
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In the heavily polluted area around Pira~northern t_driatic,the ben­

thic algal vegetation was impoverished both in terms o:t biomass and floris­

tic di verei ty.Different algal associations were found if comparisons with 

less polluted areas were drawn. 

Sampling was carried out monthly between February and November 1n 

the rocky euli ttoral and subli ttorally at depths lm, 3m and 7m. The 

substratum is flysch and limestone and locally concrete walls. Bellow 7m 

the elopes are sandy and bare of macroalgae. The tidal range is in 

averae:e 95 em. Temperature minima were found in February at all depths 

and maxima in August, with a range from 7.9°C to 25.5°C at the surface. 

During February and March the temperature increases with depth. The opo­

si te was found from April to October. The surface salinity ranged from 

34.6 %o to 37,8 %o , with a minimum in June and increase towards aut"imn 

and winter. Saliaity values increased notably with depth between February 

end April.This increase waf" less conspicuous during summer and even less 

in autUI!lJ;l• 

The benthic algal vegetation of this area is exposed to a combination 

of environmental etresees.In the eulittor~l perennial settlements of the 

endemic l'ucus virsoides (Don •. ). J...,Ag. were rare.Spring annuals dominated 

at this level(Scytosiphon lomentaria (Lyngb.) Link. ,Bangia stropurpurea 

(Roth. )c.Ag., Porphyra leucosticta Thur.,~ spp.) along with mats of 

diverse green algae,which appeared during the year in several subsequent 

generations ( Ul va rig ida C .Ag., Blidingia minima (Nil.g. ex Kt!tz. )Kylin, Ente­

~ epp, ~ spp.) ,Locally turf-like m~ts of diverse Gelidium 

and Gelidiella species were· conspicuous. At this level the biomass was 

low with a maximum in April , which coincided with the highest species di­

versity. Biomass values ranged between 4o and 612 g per m2 during the 

seasons. 

In the sublittoral Cystoaeira species were association-forming and 

dominated 1n the biomass ( C. barbata(Good.et Wood. )J!,Ag. and C, compreesa 

(Esper)Gerloff et Nizamuddin at the upper levels and c. crinita(Desf,)Bory 

and C. corniculaia ( Wulf.) Zanard. ex Hauck between 3 m and 7 ur· ) • aeasonal 

varia tiona in biomass were mainly due to the growth, fruiting and partial 

decay of the Cyatoseira thalli and their epiphytic cover, Dense settlemenis 

o! Dictyota dichotoma(Huds.) ram. ,llalopteris scoparia (L.) Sauv. and Halo­

pity& incurvus (Huds.)Batt, were characteristic for this area. seasonal varia­

tions in biomass and floristic diversity were also due to the appearance 

and disappearance of diverse tiny Ceramiaceae (e.g. Antithamnion plumula{Ellis) 

Thull., A. tenuissimum(Hauck)Schiffner , Calli the.mnion corymbosum(Smi th)Lyngb., 

Ceramium tenuissimum (Lyngb.)J.Ag.,c. gracillimum (Griff.ex Harvey)G. Feld­

mann,G. codii(Richards)G.Feldmann, c. die.phanum (Roth)Harvey, c. rubrum (Huds.) 

C,Ag.l'leonosporium borreri (Smi th)Nil.g. ,~amnion pluma(Dillw, )Thur.~Spez­

mothamnion flabella tum Born., Griffi thsia spp., Compsothamnion thuyoides (Smith) 

Nll.g., Spyridia filamentosa(Wulf. )Harvey )1 elong with diverse Polysiphonia 

species and considerable quanti ties of Ni tophyllum punctatUIIl(Stackh, )GreT. 

These species were prcHific in the upper water layers during spring. Padina pa­
vonica(L-.) Lamouroux;Laurencia obtusa (lluds.)Lam. and Wrangelia penicillata C. 

Ag. were outstanding in summer. The algal biomass was highest between 1 m 

end 3 m depth. At 1 m depth the maximum biomass was :Pound in April, whereas it 

was transfered to June at 3 m and 7 m, Pronounced seasonal variations in bio­

mass and :floristic diversity were found between 1m and 3 m depth. Biomass 

values ranged from 31io to 4200 g per m2 at 1m and from 480 to 6000 g per 

m2 at 3m. The number of species of these intermediate depths waw notably 

higher than in the eulittoral, At 1 m peaks in species diversity were obser­

ved in April and October; and in April and June/July at 3 m. 

Further species which contributed to the algal biomass in notRble 

quantities were Codium vermiu.ra (Olivi) Chiaje,Pterocladia capillacea (Gmel.) 

Born .et Thur.,Jania rubens (L.)ram.,Cladophora rup.,E:tris (L.)Ktttz .. and 

locally Coralline officinalie L, At 7 m the :floristic compoei tion was 

changed and seasonal variations 1n biomass and the number of species lees 

conspicuous. Zanardinia prototypua Nardo 1 l?eyssnnelia squamaria ( Gmel. )Decne, · 

Li thothamnion spp. ,Peeudoli thophyllum expansum (Phil. )Lemoine: were conspicuous 

at this depth Rnd were joined by some tropic floristic elements (e.g. Hali­

meda tuna (Ellis et Sol. )ram., Udotea petiolate (Turra) Borgeeen,Anadyoneme 

~a (Wulf.)C.Ag,). 

It is notrworthy that the spring maximum in biomees o:t the upper water 

layers was due to spring annuals , whereas it was transf'ered to June at 

3 m and 7 m depth mainly on account of the fully grown Cystoseira thalli. 

At 7 m depth cunditions are more stable and crustose :floristic elements 

dominate in th'! vegetation. By this reason seasonal variations in biomass 

S'lC :floristic diversity were inconspicuous at this depth. 
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