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ABSTRACT

The goal of  the study was to determine how the distr ibut ion and
biochemical speciat ion of plar.ktonic product ion is control led by abiot ic
parameters of the environment,  l i l le ice-melt ing, pack- ice retreat,  vert ical

strat i f icat ion and various mesoscale frontal  system.

The factors affecting planktonic spring blooms at the level of the ice

edge and of the adjacent open waters were part icular ly emphasized, both
in the Weddell Sea and in the Ross Sea. Lipids and liposoluble pigments of
plankton and kr i l l  have been especial ly used as biotracers'

The interpretation of the whole set of data collected during EPOS leg I
in the Weddel l  Sea showed that in early spr ing (October-November 1988),

the vert ical  strat i f icat ion and hor izontal  d istr ibut ion of  water masses

control  the main development of phytoplankton blooms, restr icted to the

ice edge. However,  the paucity of zooplankton abundance and i ts minimal

l ip id content,  probably due to the overwinter ing and complete exhaust ion

oi  l ip id reserves, contradicted the idea of  general  l ip id r ichness in

Antarct ic zooPlankton.

Observat ions on samples performed from r iovember 1989 to February

1990 during rhe Vth ITALIANTARTIDE expedit ion in the Pacif ic sector of ANTAR
the Southern Ocean and in the Ross Sea confirmed that the most important n/06
factors regulat ing the Antarct ic pelagic food chain are physical  processes

operat ing within the circumpolar marginal ice zone during the ice melt ing

plr iod. In the southern Ross Sea, during the spr ing, the waters di luted by

the melt ing of  the Ross ice shel f  develop an extensive diatom bloom'

character ized -y 
very high chlorophyl l  levels,  reaching maximum values

of 187 .64 mg/m2 when integrated from the surface to 150 meters.

Because nutr ients deplet ion indicates a long and intense per iod of
product ion, such blooms might be expected to contr ibute substant ial ly to

the global product iv i ty of the Ross Sea. As a typical  character ist ic of  the

Ross Sea, the ice free surface is propagat ing from South to North'  with an

increase of the water surface exposed to the sunl ight.  The diversi ty of

water column character ist ics seems due to specif ic local constraints more

than to diversi ty of ecosYstems.

The most onginai results obtained during these cruises are that fat ty

acids composit ion and l iposoluble pigments of phytoplankton detected by

HPLC seem to depend essent ial ly on the t ime after the waters become ice

free. Moreover,  phaeophorbids and ammonia concentrat ions in the water

column, which are rel iable t t 'acers of zooplankton act iv i ty,  fol low a simi lar

distr ibut ion patrern as that of  zooplankton nutr i t ional act iv i ty.  In addit ion,

the vert ical  distr ibut ion of zooplankton and kr i l l  inf luence highly the
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distr ibut ion of  a l l  p lanktonic organic mater ia l  in the
recycl ing mechanisms, occurr ing in euphot ic zone or

water column and the
in the deeper layers.
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