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ABSTRACT 
The crater lake Lake Albano is an increasingly diminishing water resource in terms of volume, the lake level has dropped more 

than four meters since the 1960s, and water quality resulting from elevated levels of nitrogen and phosphorus. The area of the lake, 
and the volcano as a whole, is also considered to be geologically hazardous due to continual shallow seismic activity, gaseous 
emissions and hydrothermal activity. Therefore, most research has been focussed on the geological aspects of the Albano lake 
system, whilst long-term limnological studies have been lacking. A meromictic classification was given to the lake, but this was based 
on one year studies of the surface water only. Presented and discussed are the results of a water chemistry and biological study of 
the full depth profile of Lake Albano from 2004 to 2008. During winter 2005-2006 the lake underwent a complete overturn, resulting 
in an influx of nutrient rich hypolimnetic water into the upper productive layers and oxygenated epilimnetic water into the deepest 
water layers. The effect of full overturn on the phytoplankton community is described and compared with those of meromictic years. 
The interplay between natural and anthropological processes on water quality and water usages is also discussed. 
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1. INTRODUCTION 
Lake Albano, for its location near Rome (Fig. 1), 

was considered for early limnological studies from the 
end of the 19th century, when Marinelli (1894-95, 1902) 
and De Agostini (1898, 1917) studied the bathymetry 
and showed temperature profiles of the lake. In the first 
half of the 20th Century several authors considered the 
biology of the lake, often using a comparative approach 
with other volcanic lakes in Latium (for a literature 
review see: Stella & Socciarelli (1950) and Margaritora 
(1992)). Most of these papers focussed on zooplankton 
and to some extent on macro benthos, (e.g., Stella & 
Socciarelli 1950; Stella & Argenti 1953; Margaritora et 
al. 1988; Mastrantuono 1990) with scarce information 
on phytoplankton (Cannicci 1953; Margaritora et al. 
1988, Bazzanti & Seminara 1995).  

Catastrophic hydrologic events (such as lahars) at 
Lake Albano have been recorded by its sediments. The 
lake stratigraphy and Roman historians (from Plutarcus 
to Titus Livius, see Funiciello et al. 2002) have shown 
rapid and substantial water level variations and lake 
withdrawal possibly caused by rapid variations in CO2 
flow and up-welling of hydrothermal fluids (Funiciello 
et al. 2002, 2003; Bersani & Castellani 2005). Since the 
1990s, the whole volcanic complex has been more 
intensely studied because of the potential risk posed to 
the local population from hazardous levels of CO2 that 
continue to arise from residual magmatic activity 

(Funiciello et al. 2002, 2003; Beaubien et al. 2003; 
Tuccimei et al. 2006). Due to the instability of the area 
resulting from earth tremors and residual thermal activ-
ity the possibility of lake-rollover and CO2 limnic erup-
tion is thought to pose the highest threat of the volcano 
today (Funiciello et al. 2003). Underwater gas springs 
have been documented from direct observation through 
bathyscaphe methodologies (Capelli et al. 1998) and gas 
saturation of the bottom waters have been shown from 
isotopic studies (Carapezza et al. 2008). The processes 
involved in a limnic eruption could follow those of the 
tragic events that occurred in Lakes Nyos and Monoun 
in 1996 (Sigurdsson et al. 1987; Rice 2000), although 
CO2 concentrations at Albano Lake are at much lower 
levels. 

Volcanic lakes generally have small catchment areas 
and so the physical and chemical characteristics of their 
water tend to reflect water-rock interactions that occur 
in and beneath the lake as well as variations in the flux 
of heat and volatile compounds derived from subsurface 
hydrothermal/magmatic systems (Varekamp et al. 
2000). The water chemistry of Lake Albano is assumed 
to mainly derive from these subterranean interactions; the 
elevated CO2 concentrations of the monimolimnion 
have been shown to be volcanic and not of biological 
origin (Martini et al. 1994; Cioni et al. 2003). The large 
relative depth to surface area of Lake Albano results in a 
high hydrostatic pressure at the base of the lake which 
holds the CO2 saturated water at depth. But high CO2 


