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Varano lagoon is located on the southern Adriatic 
coast (Apulia region, Italy) on the north side of the 
Gargano promontory (41.88°N; 15.75°E; Figure 1). 
This brackish lagoon covers an area of 6,500 ha, 
with a perimeter of 33 Km. The average depth is 4 
m, with maximum values of 5 meters in the central 
zone. The lagoon is characterised by a trapezoid 
shape; it is surrounded on three sides by steep hills 
while the north side which faces the sea is a bar of 
sand dunes. Two artificial channels (Capoiale and 
Varano) at the east and west extremity of the sand 
bar provide a connection with the sea. 
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Figure 1: Location  of Varano lagoon 
 
Salinity values are relatively stable for a lagoon, 
never dropping below 20 psu. Temperature 
extremes are 5°C and 30°C. The hydrological 
system consists of the lagoon itself, two channels 
to the sea, freshwater inputs from a small 
catchment basin drained by the S. Antonino and S. 
Francesco torrents and the Muschiaturo drainage 
pumping station, and several stream springs 
(Bagno, Irchio, Ospedale, S.Nicola, etc.).  
 
The lagoon and the neighboring coastal area are 
exploited by mussel farming, although such 
activity have been recently reduced within the 
lagoon, where the fishery is now the most 
important resource (Figure 2). 
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Figure 2: Fishing is an important economic activity of 

the lagoon 
 
Hydrological investigations on the water balance 
estimated a freshwater input of approximately 
87,000 m3 d-1 with an organic content mostly 
originating from urban wastewater, oil mills and 
farming activities. 
 
The trophic condition of the system is 
characterized by the relatively low phosphorus and 
nitrogen concentrations (0.16 and 4.60 mmol m-3, 
respectively), with values comparable to those 
typical of oligo-mesotrophic waters. 
 
Varano lagoon is subject to phytoplankton blooms. 
For a period of years dark red dinoflagellate 
blooms appeared during the summer causing 
general mortality in the fauna and forcing the 
mussel farmers to remove their stock from June to 
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September. During winter the water would clear 
and become highly transparent. This cycle ceased 
about six years ago and since then the waters show 
green throughout the year. The bloom is a mixture 
of diatoms, dinoflagellates, etc. but certain harmful 
elements prevail at times as witnessed by episodes 
of mortality in the benthos. During the same period 
there has been an extraordinary population 
explosion of jellyfish strictly limited to the lagoon 
not involving the neighbouring sea.  
 
The benthos is negatively influenced by the 
blooms. During the summer the animal benthos 
disappears from a large central portion due 
probably to anoxia and re-colonises the area in 
autumn after the temperature has cooled. 
Representative species of the benthos are the 
bivalves Loripes lacteus, Gastrana fragilis, 
Mytilaster minimus, Cerastoderma glaucum. 
Seagrasses are present only along a strip close to 
the northern shore. 
 
Fish species are those typical of Mediterranean 
lagoons: seabass, seabream, eel, grey mullet, etc. 
 

 
 

 
 

Figure3: View of Varano lagoon 
 
LaguNet (http://www.dsa.unipr.it/lagunet/) is a 
scientific observational network studying the 
fluxes of nutrients and other contaminants from 
lagoon catchments to the near coastal environment. 
The objectives of LaguNet are to support and 
encourage co-operation of research groups 
studying lagoons, wetlands and saltmash systems 

situated along the Italian coast and to evaluate the 
application of the LOICZ (Land Ocean Interactions 
in Coastal Zones, a core project of IGBP) 
biogeochemical flux model and typology 
classification to such sites. 
 
The methodology has been applied by LOICZ to 
approximately 170 coastal environments 
worldwide; it is based on a mass balance approach 
and provides important information on the flux of 
nutrients and ecosystem functions; the approach 
used is applicable to a majority of coastal 
ecosystems with data that are normally available 
from conventional monitoring campaigns. In this 
way it is possible to compare and to group aquatic 
systems having different characteristics based on 
properties related to biogeochemical cycles and to 
the ecosystem functions that result from these 
processes.  
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Figure 4: LaguNet sites around the Italian 
peninsular 

 
On the basis of this experience and considering the 
paucity of LOICZ sites in the Mediterranean and 
Southern Europe it was decided to apply this 
methodology to a series of Italian coastal 
environments where sufficient data are available.  
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