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Studies on high altitude lakes in the Central Alps

v/ 1978: research study on acidification of lakes by CNR

v' 1979: official «call» on the national journal of the Italian Alpine Club (CAl)
v/ 1981: 370 samples collected from 207 lakes (900-2800 m a.s:k)-overthe Alps

31% Not sensitive 7% Acidified

32% Sensitive
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Hydrochemistry of high altitude alpine lakes
By Rosario Mosello
CNR. Istitito laliuno ¢ ldrodiologia, 1-28048 Pallanza

Manuscript received on 22 September 1983

ABSTRACT

The chemiical characteristies of 320 Itafian alpine lakes are presentod and discussed: 38 % of them have low ionic
rations and conductivities below 20 pSfen; $6% show u conductivity range of 20.1 to 200

v bigher solutc up to 345 meql, with a corresponding
uSiem.
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Introduction

Because of their number, the variety of morphometric and hydrological characteristics
and the y of the geological and lithological pattern of their watersheds, the
high altitude mountain lakes present a wide range of hydrochemical and biological
characteristics, of peculiar limnological interest. Many rescarches have considered sin-
gle lakes or groups of lakes; however, because of the wide extent of the Italian alpine
area together with the difficulty of sampling, there have been few studies of the alpine
lakes as a wholc. Among these studies we remember in particular that of Tonolli [21],
who considered the zooplankton of 170 lakes located in the southern Alps. Biological
rescarch in more restricted areas were carried out by Trener and Morandini [22], Baldi
12, 3], Tonolli [19, 20]. Tomasi [17). The chemical characteristics of the alpine lakes
were investigated on a regional busis by Maldura [8], Tonolli [18], Marcolini [9],
Mosello [12]. Schenk and Viskanich [15].

In order 1o obtain more detailed information on the chemical characteristics and on
the phytoplankton and zooplankton populations of the high altitude lakes, an exten-
sive survey in the southern part of the Alps was carried out during 1981. This paper
will present and discuss the chemical results from this survey

Sampling and analytical methods

During the preparation of the field work, we got in touch with members of C.A.I.
(Ialian Alpinc Club) in order to give them a sampling scheme which could he represen-
tative of the southern alpine area. They carried out the sampling of about 70% of the
lakes; the others were sampled by personnel from the C.N.R. Istituto ltaliano di ldro-
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Long-term trends of atmospheric deposition
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Update of monitoring data for ICPW sites and high altitude lakes

Chemical survey of 31 sites in 2017:

e 29 high altitude lakes, including ICPW
ITOland ITO3 (> 2000 m a.s.l.)

e 1 subalpine lake (IT02), 1 stream (IT04)

Long- term continuous data for ICPW sites,
sparse surveys for the high altitude lakes
since the 1980s
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NO,

1980s 2017
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Despite the recent decrease of NO;
concentrations, NO; is at present the main
acidifying agent for these lakes

The effects are mainly evident at snowmelt
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Seasonal and short-term variability

Mean differences between the values of the main chemical variables in autumn
(late September/early October) and at snowmelt (late June/early July) for 20 lakes

tiv .2

Rogora et al., WASP 2013

Cond. H' Ca™" Mg™  Na K" Alk. SO,  NOy Cr RS1 DOC
Mean diff. 1.55 12.75 1.72 2.34 1.16  8.18 7.59 0.11 0.13 0.15
N (1 test) 14 6 16 15 13 10 14 17 4 - 13 13

Climate role: short-term effects
¥ (LpH, dAlk, TNO3, TAl) more
3 pronounced after winter with
above-average amount of snow
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\\: The study lakes showed an evident recovery from acidification
PR TN e,

N deposition is still important and NO; is at present the main acidifying agent for the lakes
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It is important to consider interannual variability and effects of == ‘
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