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This paper presents research carried out during the five-vear period between 1988 
and 1992 on the waters along the coastline of the Marche. a region of Italy. simated 
on the western shores of the Adriatic sea. These five years were of unique interest 
due to the presence of mucilaginous masses on the water surf:1ce. 

The presence of mucilaginous masses in the area of the Northern Adriatic 
between !stria and Ancona is a well-known phenomenon, with the first records 
dating back to 1729. This material tends to appear at widely-spaced time intervals of 
up to twenty or thirty years (FONDA UMANI et al., 1989) and only rarely does it 
appear on the surface for two or three years in succession. A study of this 
phenomenon in the years considered ('88- '92) thus seemed of particular interest, 
since in this period the mucilaginous masses appeared in three different years (l 988-
l 989-1991 ). The mucilage appeared neither on the sea bottom nor along the water 
column in the years 1990 and 1992. Many hypotheses have been put forth regarding 
the formation of this gelatin-like matter. A likely hypothesis is that benthic diatoms, 
under certain climatic conditions (such as lack of wind. calm seas. elevated water 
temperatures) which can appear as early as the first months of spring, give rise to 
aggregations of mucilaginous particles along the water column which tend to rise to 
the surface. The level of nutrients in the water, which is related to the amount of 
rainfall and flow of river water, seems to have a certain impact on this phenomenon, 
in that it can lead to alterations or imbalances in the nitrogen-phosphorus ratio. 
i\-!ucilage is present in various morphological forms, from very small amorphous 
aggregations (the so-called "marine snow"), to strips of various lengths or large 
"flakes" (HERNDL and PEDUZZI. 1988). Mucilage is often present in the form of 
sea snow on the sea bed, especially in the open sea (20 to 30 miles from the coast), 
but does not normally form masses or rise to the surface. 

The research carried out in the years considered in this report has permitted the 
evaluation of the time required for the appearance and the spreading of mucilaginous 
masses. 
1988 : In the month of August, mucilages appeared "en masse" in the sea area 
between !stria and Ancona, for the first time since approximately 1930, The 
phenomenon continued until September. 
1989 : In this year the phenomenon appeared with unusual intensity in the months of 
July, August and September. An examination of the time requirement for its 
appearance demonstrated that these mucilaginous masses are carried along the 
Marche coast by a North-South current which circles the Adriatic in a counter­
clockwise direction. In this period, deaths of benthic organisms took place, Our 
research. however, ruled out the possibility of anoxic or hypoxic phenomena in these 
waters and the death of these organisms, for the most part molluscs, was due to the 
vast amount of algal wastes which deposited on the sea bed (PENNA et a/.,1993). 
1990 : Absence of mucilages on the bottom and along the water column. 
1991 : Reappearance of mucilages in a form different from that of the preceeding 
years. These mucilages appeared to rise to the surface almost simultaneously in the 
entire area of the Northern Adriatic from !stria to Ancona. No episodes of anoxia 
were reported for this year. 
1992 : Absence of mucilages along the water column. Appearance of modest 
quantities of marine snow in small "flakes" on the sea bed. 

Although the research carried out does not permit us to dra;; finn conciusions as 
to the causes leading to the production of mucilage, we are able to affirn1 that their 
appearance on the surface is fostered by certain climatic conditions and bv reductions 
or imbalances in the levels of nutrients present in the sea water. Furthern10re. it is of 
note that anoxic and hypoxic phenomena did not develop on the sea bed or along the 
water column in the presence of the mucilaginous masses (Fig. J -21. 
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