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ABSTRACT. Diatom European indices are applied for assessment of water quality and eutrophication.
The research is focused on application of diatom European indices for paleolimnological reconstructions
of Lake Tavatui (Middle Urals, Russia) ecosystem changes. Among 23 calculated indices, only IBD, IPS,
and IDG were compliant with the condition for the availability of ecological information for at least
60% of the assemblage species and the 60% abundance of these species for all samples of sediments
core. There was no correlation between indices due to the different system of counting and pollution
sensitivity of species in the same genera in the indices system. Only IPS have negative correlation with
diatom inferred total phosphorus. The results based on IBD was not reliable due to its correlation with
certain species and its substantial impact into index value. Inapplicability of IDG was due to the fact
that this index is based on the ecology of genus which often contains species with different ecology.
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1. Introduction

European diatom indices are widely used in
assessment of water quality and eutrophication. To
determine the drivers of lake eutrophication, it is
necessary to study the dynamic of lake ecosystems using
palaeolimnological reconstructions. A study conducted
on 72lakes of the Southern and Middle Urals showed that
14 of the 23 European diatom indices correlated with
nutrient variables, despite the difference in sampling
methods and the type of aquatic ecosystem for which
the diatom index was developed (Maslennikova et al.,
2022). The purpose of this research is to test European
diatom indices for paleolimnological reconstructions of
Lake Tavatui ecosystem changes.

2. Materials and methods

In this study, we calculated diatom indices for
the Lake Tavatui (Middle Urals) sediments core. The
results of the diatom analysis and diatom-inferred
water parameters reconstructions of Lake Tavatui were
described in details in previous article (Maslennikova,
2022). European diatom indices were calculated
using Omnidia 6.1.4. software (Lecointe et al., 1993).
The main reason of diatom indices inapplicability
was insufficient representation of diatom species of
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the Ural lakes in the indices datasets (Maslennikova
et al., 2022). So, the interpretation was carried out
if the ecological information in index dataset was
available for at least 60% of the assemblage species,
and the abundance of these species was at least 60%
of the assemblage abundance. Pearson correlation was
applied to determine the relations between the indices
and diatom inferred total phosphorus (DI-TP) and
electrical conductivity (DI-EC) of lake water.

3. Results

Only IBD (Biological Diatom Index) (Lenoir and
Coste, 1996), IPS (Specific Pollution Sensitivity Index)
and IDG (Generic Diatom Index) (Cemagref, 1982) were
compliant with the “condition of 60%”. There was no
significant positive correlation between these indices
(Fig.). IPS and IBD negatively correlated with TP
(r=-0.7 for IPS and r=-0.3 for IBD). For lower (11.7-
7.9 cal ka BP) and upper (from 7.9 cal ka BP to 2009
AD) part of the core correlations increased (r=-0.8 for
IPS and r=-0.4-0.5 for IBD). In addition, IBD correlated
with EC (r=0.8). However, when analyzing the upper
and lower parts of the core, the correlation disappeared.
IDG related to EC (r=-0.7) and TP (r=0.43) for the
whole core, to EC (r=-0.5) for the upper part and to TP
(r=0.7) for lower part of the core.
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Fig. Lake Tavatui sedimentary record of changes in diatom indices, DI-TP, DI-EC and diatom species.

4. Discussion

Theoretically, the indices should positively
correlated with each other and had a negative
relationship with DI-TP and optionally with DI-EC. The
lack of correlation between indices and false positive
correlations with DI-TP and DI-EC could be associated
with a different way of indices calculating, as well as
differences in indicative value and pollution sensitivity
of the same species for the indices. The main diatom
assemblage shift at 7.9-8.1 cal ka BP was expressed
as shift from Staurosira construens Ehrenberg and
Pseudostaurosira brevistriata (Grunow) D.M.Williams &
Round to Aulacoseira ambigua (Grunow) Simonsen and
Aulacoseira granulata (Ehrenberg) Simonsen assemblage.
According IBD system, Aulacoseira ambigua and A.
granulata are more likely to occur in waters of a lower
class than Staurosira construens and Pseudostaurosira
brevistriata (Coste et al., 2009). Therefore, with an
increase in the number of Aulacoseira ambigua, the IBD
index sharply decreased, which caused a correlation
with EC. Indicative value and pollution sensitivity for
above mentioned species in IPS and IDG system are
almost the same (Cemagref, 1982). The differences in
these indices are due to the fact that IDG is based on
the ecology of genus. The main differences between IPS
and IDG were observed in periods of Nitzschia denticula
Grunow increase (Fig.). This species characterized by
high pollution sensitivity in IPS system. At the same
time, the genus Nitzschia have low pollution sensitivity

in IDG system. So, then IPS increase, IDG decrease.

5. Conclusions

Thus, assessment of European diatom indices
for palaeolimnological reconstructions of Lake Tavatui
showed reliable results only for IPS, which had a strong
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correlation with DI-TP. Indices mismatch was explained
by the different system of diatom indices counting, as
well as the different pollution sensitivity of species in

the same genera.
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