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1. Introduction

The Lunkulansaari Island is stretched from 
north-west to south-east in the north-eastern part of 
Ladoga. Its length is about 17 km and the maximum 
width of about 4 km. Many researchers paid attention 
to macrophytes and used them in reconstructions 
of the paleoenvironmental (Taavitsainen et al., 
1994; Saarnisto, Vuorela, 1998). The distribution of 
macrophytes in Lake Ladoga in the modern period has 
been studied by I.M. Raspopov. He also described the 
dynamics of higher aquatic vegetation in the modern 
period for the north-east coast, where the Lunkulansaari 
Island is located (Raspopov, 1968). Chenges in the 
island vegetation in the Ladoga area have been studied 
with existing pollen reconstructions in the Mantsinsaari 
Island (Delusin, Donner, 1995), Putsaary Island 
(Sapelko et al., 2014), Valaam Island (Saarnisto, 2012) 
and Kilpolansaari Island (Taavitsainen et al., 1994). 
However, special studies of macrophytes from lake 
sediments have not been conducted. 

For the first time in paleolimnological studies 
we focused on the dynamics of macrophytes pollen 
and their macrofossil from sediment sequences of small 
lakes of the Lunkulansaari Island. 

2. Material and methods

Three small lakes of the Lunkulansaari Island were 
sampled by the Institute of Limlology RAS in summer 
2017 (Sapelko et al., 2018). The cores were obtained 

from Lakes Kuikkalampi (17 m a.s.l.), Sokkasenlampi 
(14 m a.s.l.) and Hovatanlampi (10 m a.s.l.). The cores 
were taken using a Russian corer. In addition, during 
the period of field research, geobotanical descriptions 
were performed. The sequences of lake sediments were 
studied using pollen and macrofossil analyzes. 

3. Results

We reconstructed spruce and pine forests in the 
Lunkulansaari Island; pine forests with spruce and 
birch currently dominate. Overall trend in the natural 
environment dynamics are compared with existing 
pollen reconstructions for this area (Taavitsainen et 
al., 1994; Saarnisto, 2012). Based on pollen analysis, 
we found a diversity of aquatic vegetation (Nuphar, 
Nymphaea, Sparganium, Potamogeton, Alisma, etc.) 
at the beginning of sedimentation. In following, 
all macrophytes temporarily almost completely 
disappeared from the pollen spectrum and appear 
again with a different abundance and taxa diversity for 
each lake. The period of an absence of aquatic plants 
was also observed in other lake sediment sequences 
(Delusin, Donner, 1995; Saarnisto, 2012; Sapelko et 
al., 2018a). Based on the macrophytes dynamics in 
the Lunkulansaari Island lakes and analysis of other 
lakes data, we reconstructed three stages in lakes and 
paleoenvironment development in the North Ladoga 
area. 

At the first stage, the Lunkulansaari Island was 
covered by Lake Ladoga. It was gulf with a diversify 
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aquatic vegetation. At the second stage, Lakes 
Kuikkalampi, Sokkasenlampi and Hovatanlampi were 
sequentially isolated due to a dramatic drop of the 
Ladoga level. The isolation was fixed by the temporary 
disappearance of almost all macrophytes. At the third 
stage, the formation of their own aquatic vegetation 
occurred in these isolated lakes. Thus, overgrowing and 
bogging processes increased. In the present, the lakes 
are shallow (up to 3 meters). According to the botanical 
analysis, the lake waterlogging areas are at the stages 
of mesotrophic in Lake Sokkasenlampi and eutrophic in 
Lake Kuikkalampi communities now.

4. Conclusions

Based on our research, we revealed a correlation 
between the macrophytes dynamics and the small lake 
evolution stages. The results allowed us to refine a 
picture of the isolation Lunkulansaari Island small lakes 
from Lake Ladoga.
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