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ABSTRACT  
Lake Nemi is an interesting case of anthropogenic overexploitation which has caused its progressive environmental deterioration 

in the past decades. On this lake historical data about the trophic situation are available from 1975 to 1984. The research performed 
in 2002-03, about ten years after the diversion of urban waste waters, concerned a biological investigation on the phyto- and 
zooplanktonic communities, integrated with a physico-chemical analysis. The aims of our study are to evaluate the current water 
quality of the lake and compare it with the water quality observed in 1982-1983, when all biotic and abiotic components indicated a 
heavily compromised hypereutrophic condition. The water quality data and the comparison with a previous study point out that the 
biological aspects have partially changed (increased number of Cyanobacteria and phytoplanktonic taxa, particularly Clorophyta 
and Dinophyta; zooplankton composition changed at a species level, with the appearance of taxa associated to light trophic 
conditions), and the physico-chemical conditions significantly improved. The mean transparency, dissolved oxygen, nutrients and 
chlorophyll-a concentrations have all improved. Mean annual temperature at different depths increased, probably due to differences 
in climatic period and the lowering of the lake surface level (from 32.5 to 27.5 m in 1982 and 2002, respectively). Our results 
indicate a general improving trend in water quality is taking place since the diversion of waste water discharges. The present abiotic 
characteristics of the lake allow the phytoplankton to distribute itself in the whole epilimnion, and the zooplankton in the whole water 
column. A possible further improvement is hypothesized, and the constraints represented by excessive water level lowering and water 
temperature increasing are also discussed. 
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1. INTRODUCTION 

Trophic changes in lake environments can be high-
lighted through the study of the structure and composi-
tion of the planktonic communities, and supported by 
the observation of the principal physical and chemical 
parameters of the waters. In fact, the variation of some 
environmental conditions following natural or anthro-
pogenic stresses (e.g., increase of the nutrient concen-
trations, and modification of the oxygen depth distribu-
tion, etc.) often qualitatively and/or quantitatively alters 
these communities, that are made up of organisms with 
short life cycles that quickly respond to environmental 
change. It is possible to observe species substitutions 
and wide variations in density. Such modifications in 
the structure and dynamics of the planktonic communi-
ties allows us to draw useful pictures about the state of 
water quality in the lake environment and on its trophic 
trend, as has been done for a wide variety of lakes 
(Hessen et al. 1995; Manca & Ruggiu 1998; Løvik & 
Kjellberg 2003).  

Lake Nemi is a warm monomictic lake in the Latium 
volcanic district (Central Italy), with a maximum depth 
of 27.5 m and a theoretical water renewal time of 15 y 
(Tab. 1). 

The onset of a strong trophic increase coincided with 
the artificial lake level lowering of about 20 m in order 
to recover the ancient ships of Caligola (Roman Em-
peror 37-41 AD) from the lake bottom. Such alteration 
is comfirmed both by the biological and physico-chemi-
cal observations (Volterra 1924; Volterra-D'Ancona 
1938; D'Ancona & Volterra-D'Ancona 1931, 1935, 
1949; Maldura 1939; Pasquali 1939; Marchesoni 1940, 
1949; D'Ancona 1942; Parise 1960) and the paleolim-
nological reconstruction (Masaferro et al. 1993; Chon-
drogianni et al. 1996; Manca et al. 1996). 

 
Tab. 1. Main morphological features of Lake 
Nemi (from Margaritora et al. 2003). 

Altitude 316 m a.s.l. 
Catchment area 10.5 km² 
Lake surface area 1.6 km²  
Maximum depth 27.5 m 
Mean depth 16.5 m 
Volume 26.5 106 m3 
Water renewal time 15 y 
Thermal stratification warm monomictic 

 
As reported by Stella et al. (1978) the situation 

returned to the original status after about ten years and 
remained stable up to 1969, as showed by sporadic 


