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ABSTRACT 
This study presents a comprehensive paleoecological reconstruction of the Mukhrino peatland, a 

representative oligotrophic Sphagnum bog within the Middle Taiga zone of Western Siberia—the world's largest 
peatland region. Utilizing a multidisciplinary approach, the research aims to reconstruct the formation history of the 
peat deposit, its stratigraphic heterogeneity, and the main stages of ecosystem development throughout the 
Holocene. 

Background and Objectives: As a significant global carbon reservoir, West Siberian peatlands play a crucial 
role in the carbon cycle. Understanding their long-term development is essential for interpreting contemporary 
carbon flux monitoring data and forecasting ecosystem responses to ongoing climate change. The goal of this 
research is to reconstruct the conditions,  dynamics and ways that led to the formation of the unified Mukhrino 
peatland. 

Methodology: The research integrates high-precision GPS leveling, digital terrain modeling (DEM), 
radiocarbon dating (AMS 14C), and detailed plant macrofossil analysis of peat cores. A dense network of boreholes 
was established along four stratigraphic profiles (North, South, East, West), enabling spatially explicit analysis. Peat 
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classification follows genetic principles, distinguishing oligotrophic, mesotrophic, and eutrophic types based on 
macrofossil and trophic status. 

Key results: The study reveals that the modern, unified peatland (~75 km²) formed through the coalescence 
of at least two primary, independent peat-accumulation centers around 9 370 calibrated years before present (cal yr 
BP). These centers originated via two distinct pathways: terrestrial paludification of dark-coniferous forests on 
mineral uplands (predominantly in the northern sector) and aquatic paludification (infilling) of primary lakes and 
paleo-river channels (notably in the western sector). 

The internal structure of the peat deposit is highly heterogeneous, directly inherited from the pre-existing 
relief of the mineral basement (a flat depression with absolute elevations of 28-29 m a.s.l.) and contrasting 
hydrological regimes. The DEM of the mineral basement shows an inverse topography compared to the current 
convex bog surface, highlighting the differential peat accumulation rates. Deepest peat depositions (up to 5.5 m) are 
located in ancient stream and lake basins. 

Early Holocene (c. 11 000-8 500 cal yr BP). Peat initiation began around 11 000 cal yr BP in a palaeochannel 
depression (NE sector) with eutrophic reed-hypnum peat. Shortly after (~10 600 cal yr BP), a second center 
developed in the south with eutrophic herbaceous (horsetail-menyanthes-fern) and hypnum peats, indicating rich 
groundwater-fed fen conditions. The merger of the northern and southern centers into a single hydrological system 
occurred around 9 370 cal yr BP. 

Mid-Holocene Transition (c. 8 500-8 000 cal yr BP). The northern sector rapidly transitioned to oligotrophic 
conditions dominated by Sphagnum fuscum peat by ~8 500 cal yr BP. 

Oligotrophic Phase and Late Holocene Dynamics (c. 8 000 – present). The consolidated bog entered a stable 
oligotrophic stage characterized by rapid peat accumulation (avg. 0.080 cm/yr). The stratigraphy is dominated by 
alternating layers of Sphagnum fuscum (hummock) peat and Sphagnum balticum/majus/papillosum (hollow) peat, 
reflecting the establishment of ridge-hollow complexes. A distinct marker horizon of woody-cottongrass peat 
(~4500 cal yr BP) signals a widespread, relatively dry climatic phase. A continuous layer of elevated ash content 
across the bog indicates a regional palaeofire event or significant aeolian deposition. 

Peat types: Botanical analysis identifies oligotrophic peat as dominant (61.6% of samples). The dominant 
peat-forming types are: 1) Sphagnum fuscum (oligotrophic) peat (22.4% frequency), forming the peatland domed 
core; 2) Sphagnum hollow peat (13.9%); and 3) Scheuchzeria-Sphagnum peat (6.5%). Their spatial distribution is 
closely linked to microtopography and hydrology. 

This detailed reconstruction confirms the hypothesis of a polygenetic origin for the Mukhrino peatland. The 
findings underscore the profound and lasting influence of initial geomorphological and hydrological conditions on 
peat stratigraphy, even within a seemingly uniform raised bog. This spatial heterogeneity in peat type and formation 
history is crucial for accurate upscaling of point-based carbon stock and accumulation rate measurements. The 
research demonstrates the ecosystem's resilience, having undergone significant hydrological and vegetation shifts 
(e.g., the mid-Holocene dry phase) while maintaining its carbon sequestration function. The study provides an 
essential paleo-ecological framework for interpreting data from the ongoing carbon monitoring station at the 
Mukhrino "Carbon Supersite", thereby improving models of carbon budget dynamics and the long-term response of 
West Siberian peatlands to climate change. 

 
Keywords: Sphagnum peatlands, palaeoecology, peat types, Holocene, peat accumulation, Western Siberia, carbon 
cycle. 
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�L�h�j�n�y�g�u�_ �[�h�e�h�l�Z, �a�Z�g�b�f�Z�y �f�_�g�_�_ 3% �k�m�r�b, �d�h�g�p�_�g�l�j�b�j�m�x�l �^�h 30% �f�b�j�h�\�h�]�h �a�Z�i�Z�k�Z 
�i�h�q�\�_�g�g�h�]�h �m�]�e�_�j�h�^�Z [Clymo et al., 1998; Xu et al., 2018; Yu et al., 2010; Yu et al., 2014]. �H�k�h�[�h�_��
�a�g�Z�q�_�g�b�_�� �b�f�_�x�l�� �w�d�h�k�b�k�l�_�f�u�� �A�Z�i�Z�^�g�h�c�� �K�b�[�b�j�b��– �d�j�m�i�g�_�c�r�_�]�h�� �a�Z�[�h�e�h�q�_�g�g�h�]�h�� �j�_�]�b�h�g�Z�� �i�e�Z�g�_�l�u����
�k�h�^�_�j�`�Z�s�_�]�h�� �a�������� �f�b�j�h�\�u�o�� �a�Z�i�Z�k�h�\�� �l�h�j�n�Z���� �l���_���� �a��������×109 �l�� �m�]�e�_�j�h�^�Z�� �>�.�U�H�P�H�Q�H�W�V�N�L�� �H�W�� �D�O������ ������������
�6�K�H�Q�J�� �H�W�� �D�O������ ������������ �6�P�L�W�K�� �H�W�� �D�O������ ���������@���� �K�n�h�j�f�b�j�h�\�Z�\�r�b�k�v�� �\�� �j�Z�g�g�_�f�� �]�h�e�h�p�_�g�_���� �l�h�j�n�y�g�u�_�� �[�h�e�h�l�Z��
�i�j�h�^�h�e�`�Z�x�l�� �\�u�i�h�e�g�y�l�v�� �d�e�x�q�_�\�m�x�� �j�h�e�v�� �\�� �]�e�h�[�Z�e�v�g�h�f�� �m�]�e�_�j�h�^�g�h�f�� �p�b�d�e�_���� �g�Z�d�Z�i�e�b�\�Z�y�� �m�]�e�_�j�h�^�� �k�h��
�k�d�h�j�h�k�l�v�x��12-39 �] �f -2 �]�h�^-1 [Bleuten, Lapshina, 2001; Turunen et al., 2001; Glebov et al., 2002; 
Tsyganov et al., 2021]. 
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Bleuten et al., 2020]. 
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Fig. 1. Location of peat boreholes (blue dots), 
stratigraphic sections (dashed red lines), and 
sampling points for basal peat samples for 
absolute dating (red stars). Roman numerals 
denote profile numbers: I – northern, II – eastern, 
III  – southern, IV – western; black numbers with 
red outline – absolute age, calibrated years BP; 
black numbers with white outline – peat borehole 
number. Inset: blue dot – location of the Mukhrino 
peatland on the physical map. 
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�©�>�b�g�Z�f�b�d�Z�� �h�d�j�m�`�Z�x�s�_�c�� �k�j�_�^�u�� �b�� �]�e�h�[�Z�e�v�g�u�_�� �b�a�f�_�g�_�g�b�y�� �d�e�b�f�Z�l�Z�ª�� �X�]�h�j�k�d�h�]�h�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h��
�m�g�b�\�_�j�k�b�l�_�l�Z���� �F�_�l�h�^�b�d�Z�� �\�d�e�x�q�Z�e�Z�� �i�j�h�f�u�\�d�m�� �i�j�h�[�� �l�h�j�n�Z�� �q�_�j�_�a�� �k�b�l�h�� �k�� �j�Z�a�f�_�j�h�f�� �y�q�_�b�� ���������� �f�f�� �b��
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�k�i�_�p�b�Z�e�b�a�b�j�h�\�Z�g�g�h�]�h�� �i�j�h�]�j�Z�f�f�g�h�]�h�� �h�[�_�k�i�_�q�_�g�b�y�� �3�H�D�W�*�U�D�S�K�� �>Dyukarev, ���������@���� �W�l�h�� �i�h�a�\�h�e�b�e�h��
�i�h�k�l�j�h�b�l�v�� �k�_�j�b�x �^�_�l�Z�e�v�g�u�o�� �k�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�b�o�� �d�h�e�h�g�h�d���� �h�l�j�Z�`�Z�x�s�b�o�� �\�_�j�l�b�d�Z�e�v�g�m�x�� �k�l�j�m�d�l�m�j�m��
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�f�h�s�g�h�k�l�b�� �b�� �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�c�� �i�j�h�l�y�`�z�g�g�h�k�l�b�� �k�e�h�b�� ���i�e�Z�k�l�u���� �\�� �l�h�j�n�y�g�h�c�� �a�Z�e�_�`�b����
�I�e�Z�k�l�h�h�[�j�Z�a�m�x�s�b�_�� �\�b�^�u�� �l�h�j�n�Z�� �h�l�j�Z�`�Z�x�l�� �m�k�l�h�c�q�b�\�u�_�� �n�b�l�h�p�_�g�h�a�u�� �b�� �[�h�e�h�l�g�u�_�� �d�h�f�i�e�_�d�k�u����
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�<�u�^�_�e�_�g�b�_�� �\�b�^�h�\�� �l�h�j�n�Z�� �h�k�g�h�\�u�\�Z�_�l�k�y�� �g�Z�� �i�j�_�h�[�e�Z�^�Z�g�b�b�� �h�k�l�Z�l�d�h�\�� �l�h�c�� �b�e�b�� �b�g�h�c�� �]�j�m�i�i�u��
�\�b�^�h�\���h�i�j�_�^�_�e�_�g�g�h�c���w�d�h�e�h�]�b�b�����g�Z�i�j�b�f�_�j���� �k�n�Z�]�g�h�\�u�o���f�o�h�\���� �h�k�h�d���b�e�b���^�j�_�\�_�k�b�g�u�����\�� �k�h�h�l�\�_�l�k�l�\�b�b���k��
�i�j�b�g�y�l�h�c���d�e�Z�k�k�b�n�b�d�Z�p�b�_�c���>�7�\�X�U�H�P�Q�R�Y�����������������0�D�W�X�N�K�L�Q�����������������/�L�V�V���H�W���D�O���������������@�����D���^�j�_�\�_�k�g�h�c���]�j�m�i�i�_��
�h�l�g�h�k�b�e�b�� �l�h�j�n�Z�� �k�� �d�h�e�b�q�_�k�l�\�h�f�� �^�j�_�\�_�k�g�u�o�� �h�k�l�Z�l�d�h�\�� ���d�h�j�Z���� �^�j�_�\�_�k�b�g�Z���� �������� �b�� �[�h�e�_�_���� �d�� �^�j�_�\�_�k�g�h-
�l�j�Z�\�y�g�h�c�� �b�� �^�j�_�\�_�k�g�h-�f�h�o�h�\�h�c�� �]�j�m�i�i�Z�f��– �k�� �d�h�e�b�q�_�k�l�\�h�f�� �^�j�_�\�_�k�g�u�o�� �h�k�l�Z�l�d�h�\�� �\�� �i�j�_�^�_�e�Z�o�� ����-35%. 
�I�j�b�� �w�l�h�f�� �h�k�l�Z�l�d�b�� �l�j�Z�\�y�g�b�k�l�u�o�� �j�Z�k�l�_�g�b�c�� �b�� �f�o�h�\�� �k�h�k�l�Z�\�e�y�e�b�� �g�_�� �f�_�g�_�_�� �������� �\�h�� �\�l�h�j�h�c�� �b�� �l�j�_�l�v�_�c��
�]�j�m�i�i�_���k�h�h�l�\�_�l�k�l�\�_�g�g�h�����L�h�j�n�Z���k���d�h�e�b�q�_�k�l�\�h�f���^�j�_�\�_�k�g�u�o���h�k�l�Z�l�d�h�\���f�_�g�_�_�����������h�l�g�h�k�b�e�b���d���l�j�Z�\�y�g�h�c����
�f�h�o�h�\�h�c�� �b�e�b�� �l�j�Z�\�y�g�h-�f�h�o�h�\�h�c�� �]�j�m�i�i�Z�f���� �?�k�e�b�� �h�k�l�Z�l�d�b�� �f�o�h�\�� �k�h�k�l�Z�\�e�y�e�b�� �������� �b�� �[�h�e�_�_���� �l�h�j�n��
�h�l�g�h�k�b�e�b���d���f�h�o�h�\�h�c���]�j�m�i�i�_�����i�j�b���k�h�^�_�j�`�Z�g�b�b���h�l���������^�h����������– �d���l�j�Z�\�y�g�h-�f�h�o�h�\�h�c�����_�k�e�b���g�_���[�h�e�_�_��������
– �d�� �l�j�Z�\�y�g�h�c�� �]�j�m�i�i�_���� �<�k�l�j�_�q�Z�_�f�h�k�l�v�� �\�b�^�h�\�� �l�h�j�n�Z�� �[�u�e�Z�� �h�i�j�_�^�_�e�_�g�Z�� �d�Z�d�� �h�l�g�h�r�_�g�b�_�� �d�h�e�b�q�_�k�l�\�Z��
�h�[�j�Z�a�p�h�\���^�Z�g�g�h�]�h���\�b�^�Z���l�h�j�n�Z���d���h�[�s�_�f�m���d�h�e�b�q�_�k�l�\�m���h�l�h�[�j�Z�g�g�u�o���h�[�j�Z�a�p�h�\�� 
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�E�Z�g�^�r�Z�n�l�g�Z�y�� �k�l�j�m�d�l�m�j�Z�� �[�h�e�h�l�g�h�]�h�� �f�Z�k�k�b�\�Z�� �F�m�o�j�b�g�h�� �y�\�e�y�_�l�k�y�� �l�b�i�b�q�g�h�c�� �^�e�y�� �d�j�m�i�g�u�o��
�\�_�j�o�h�\�u�o���k�n�Z�]�g�h�\�u�o���[�h�e�h�l���l�Z�_�`�g�h�c���a�h�g�u���A�Z�i�Z�^�g�h�c���K�b�[�b�j�b���>�7�H�U�H�Q�W�L�H�Y�D�����H�W���D�O���������������@�����G�Z���i�_�j�b�n�_�j�b�b��
�j�Z�a�\�b�l�u�� �j�h�k�e�u�_�� �j�y�f�u��– �k�h�k�g�h�\�h-�d�m�k�l�Z�j�g�b�q�d�h�\�h-�k�n�Z�]�g�h�\�u�_�� �n�b�l�h�p�_�g�h�a�u�� �k�� �\�u�k�h�l�h�c�� �^�j�_�\�_�k�g�h�]�h��
�y�j�m�k�Z����-�����f�����]�m�k�l�u�f���d�m�k�l�Z�j�g�b�q�d�h�\�u�f���y�j�m�k�h�f���b���^�h�f�b�g�b�j�h�\�Z�g�b�_�f��Sphagnum angustifolium �\���f�h�o�h�\�h�f��
�i�h�d�j�h�\�_���� �K�d�e�h�g�u�� �a�Z�i�Z�^�g�h�c�� �b�� �\�h�k�l�h�q�g�h�c�� �q�Z�k�l�_�c�� �a�Z�g�y�l�u�� �l�b�i�b�q�g�u�f�b�� �j�y�f�Z�f�b��– �k�h�k�g�h�\�h-
�d�m�k�l�Z�j�g�b�q�d�h�\�h-�k�n�Z�]�g�h�\�u�f�b�� �k�h�h�[�s�_�k�l�\�Z�f�b�� �k�� �g�b�a�d�h�j�h�k�e�u�f�� �^�j�_�\�_�k�g�u�f�� �y�j�m�k�h�f�� �\�u�k�h�l�h�c�� ������-���� �f�� �b��
�^�h�f�b�g�b�j�h�\�Z�g�b�_�f��Sphagnum fuscum �\�� �f�h�o�h�\�h�f�� �i�h�d�j�h�\�_���� �l�h�]�^�Z�� �d�Z�d�� �p�_�g�l�j�Z�e�v�g�Z�y�� �q�Z�k�l�v��
�o�Z�j�Z�d�l�_�j�b�a�m�_�l�k�y�� �j�Z�a�\�b�l�b�_�f�� �]�j�y�^�h�\�h-�f�h�q�Z�`�b�g�g�u�o�� �d�h�f�i�e�_�d�k�h�\���� �]�^�_�� �j�y�f�h�\�u�_�� �n�j�Z�]�f�_�g�l�u�� �g�Z�� �]�j�y�^�Z�o��
�k�h�q�_�l�Z�x�l�k�y���k�� �h�[�\�h�^�g�_�g�g�u�f�b���i�m�r�b�p�_�\�h-�k�n�Z�]�g�h�\�u�f�b����Eriophorum vaginatum, Sphagnum balticum�����b��
�h�k�h�d�h�\�h-�r�_�c�o�p�_�j�b�_�\�h-�k�n�Z�]�g�h�\�u�f�b�� ��Carex limosa, Scheuchzeria palustris, Sphagnum majus, S. 
balticum, S. papillosum�����l�h�i�y�f�b���b���f�h�q�Z�`�b�g�Z�f�b�����H�l�g�h�k�b�l�_�e�v�g�h���i�h�g�b�`�_�g�g�u�_���g�Z�b�[�h�e�_�_�� �h�[�\�h�^�g�_�g�g�u�_��
�m�q�Z�k�l�d�b�� �g�Z�� �f�_�k�l�_���[�u�e�u�o�� �i�_�j�\�b�q�g�u�o�� �\�h�^�h�l�h�d�h�\�� �a�Z�g�y�l�u�� �h�[�r�b�j�g�u�f�b�� �l�h�i�y�f�b�� �b�e�b�� �]�j�y�^�h�\�h-
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Fig. 2. Digital elevation model of the Mukhrino 
peatland. Profile numbers are indicated with 
Roman numerals. 
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�p�_�g�l�j�Z�� �d�� �i�_�j�b�n�_�j�b�b���� �]�^�_�� �g�Z�� �]�j�Z�g�b�p�_�� �k�h�� �k�f�_�r�Z�g�g�u�f�� �e�_�k�h�f�� �l�h�j�n�y�g�u�_�� �h�l�e�h�`�_�g�b�y�� �i�h�e�g�h�k�l�v�x��
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�J�_�e�v�_�n���f�b�g�_�j�Z�e�v�g�h�]�h���e�h�`�Z���b�f�_�_�l���h�[�j�Z�l�g�m�x���g�Z�i�j�Z�\�e�_�g�g�h�k�l�v���i�h���k�j�Z�\�g�_�g�b�x���k���k�h�\�j�_�f�_�g�g�u�f��
�j�_�e�v�_�n�h�f���i�h�\�_�j�o�g�h�k�l�b���[�h�e�h�l�Z�����q�l�h���h�[�m�k�e�h�\�e�_�g�h���[�h�e�_�_���\�u�k�h�d�h�c���k�d�h�j�h�k�l�v�x���g�Z�d�h�i�e�_�g�b�y���k�n�Z�]�g�h�\�h�]�h��
�l�h�j�n�Z���\���p�_�g�l�j�_���[�h�e�h�l�g�h�]�h���f�Z�k�k�b�\�Z�����]�^�_���j�Z�k�i�h�e�h�`�_�g�Z���h�[�r�b�j�g�Z�y���i�e�h�k�d�Z�y���d�h�l�e�h�\�b�g�Z���k���Z�[�k�h�e�x�l�g�u�f�b��
�h�l�f�_�l�d�Z�f�b�� ����-������ �f�� �g�Z�^�� �m�j�h�\�g�_�f�� �f�h�j�y���� �K�_�\�_�j�g�Z�y�� �b�� �x�`�g�Z�y�� �]�j�Z�g�b�p�u�� �[�h�e�h�l�g�h�c�� �d�h�l�e�h�\�b�g�u��
�\�h�a�\�u�r�Z�x�l�k�y�� �g�Z�^�� �p�_�g�l�j�Z�e�v�g�h�c�� �q�Z�k�l�v�x�� �g�Z�� ��-�������� �f�_�l�j�Z���� �<�� �a�Z�i�Z�^�g�h�c�� �b�� �\�h�k�l�h�q�g�h�c�� �q�Z�k�l�y�o��
�j�Z�k�i�h�e�h�`�_�g�u�� �i�h�g�b�`�_�g�b�y�� �f�b�g�_�j�Z�e�v�g�h�]�h �e�h�`�Z���� �q�_�j�_�a�� �d�h�l�h�j�u�_�� �h�k�m�s�_�k�l�\�e�y�e�k�y�� �k�l�h�d�� �\�h�^�u�� �\��
�[�e�b�`�Z�c�r�b�_���\�h�^�h�l�h�d�b��– �;�h�e�v�r�m�x���j�_�q�d�m���b���j�����F�m�o�j�b�g�Z�����Z���l�Z�d�`�_���i�j�h�b�k�o�h�^�b�l���i�b�l�Z�g�b�_���h�a�_�j�Z���\���k�_�\�_�j�h-
�a�Z�i�Z�^�g�h�c���q�Z�k�l�b���[�h�e�h�l�Z�� 
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�J�b�k�����������P�b�n�j�h�\�Z�y���f�h�^�_�e�v���f�h�s�g�h�k�l�b���l�h�j�n�y�g�u�o���h�l�e�h�`�_�g�b�c�����Z�����b���j�_�e�v�_�n�Z���i�h�\�_�j�o�g�h�k�l�b���f�b�g�_�j�Z�e�v�g�h�]�h��

�e�h�`�Z�����[�����[�h�e�h�l�g�h�]�h���f�Z�k�k�b�\�Z���F�m�o�j�b�g�h. 
Fig. 3. Digital model of peat deposit thickness (�Z) and the mineral basement surface (�[) of the Mukhrino 

peatland. 
 

�K�l�j�Z�l�b�]�j�Z�n�b�y���l�h�j�n�y�g�h�c���a�Z�e�_�`�b���b���h�k�g�h�\�g�u�_���w�l�Z�i�u���j�Z�a�\�b�l�b�y���[�h�e�h�l�Z 
 
�G�Z�b�[�h�e�_�_�� �^�j�_�\�g�y�y�� �^�Z�l�b�j�h�\�d�Z�� �i�j�b�^�h�g�g�h�]�h�� �k�e�h�y �l�h�j�n�Z��– 10 �������“���������� �d�Z�e���� �e�_�l����

�a�Z�j�_�]�b�k�l�j�b�j�h�\�Z�g�Z���g�Z���]�e�m�[�b�g�_���������� �k�f���\�� �l�h�q�d�_������ �\�� �k�_�\�_�j�h-�\�h�k�l�h�q�g�h�c���q�Z�k�l�b���k�h�\�j�_�f�_�g�g�h�]�h���[�h�e�h�l�g�h�]�h��
�f�Z�k�k�b�\�Z ���J�b�k���� ������ ���[������ �G�_�k�d�h�e�v�d�h�� �i�h�a�`�_�� �\�l�h�j�h�c�� �i�_�j�\�b�q�g�u�c�� �h�q�Z�]�� �l�h�j�n�h�h�[�j�Z�a�h�\�Z�g�b�y�� �i�h�y�\�b�e�k�y�� �\��
�x�`�g�h�c���q�Z�k�l�b���[�h�e�h�l�Z�����h�d�h�e�h���l�h�q�d�b�������������]�^�_���\�h�a�j�Z�k�l���l�h�j�n�y�g�h�c���a�Z�e�_�`�b���g�Z���]�e�m�[�b�g�_�����������k�f���k�h�k�l�Z�\�e�y�_�l��
10 592±23.2 �]�h�^�Z�����J�b�k�������������[����.  

�I�_�j�\�b�q�g�Z�y�� �^�_�i�j�_�k�k�b�y�� �\�� �k�_�\�_�j�h-�\�h�k�l�h�q�g�h�c�� �q�Z�k�l�b�� ���]�e�m�[�b�g�h�c�� �������� �k�f���� �e�h�d�Z�e�b�a�h�\�Z�g�Z�� �g�Z��
�h�]�j�Z�g�b�q�_�g�g�h�c���i�e�h�s�Z�^�b���b���k�d�h�j�_�_���\�k�_�]�h���y�\�e�y�_�l�k�y���^�g�b�s�_�f���i�j�b�l�_�j�j�Z�k�g�h�c���k�l�Z�j�b�p�u�����J�b�k���������� �k�d�\�Z�`�b�g�Z��
2). �I�j�h�p�_�k�k�� �l�h�j�n�h�h�[�j�Z�a�h�\�Z�g�b�y�� �g�Z�q�Z�e�k�y�� �a�^�_�k�v�� �a������ �������� �d�Z�e���� �e�_�l�� �g�Z�a�Z�^�� �k�� �h�l�e�h�`�_�g�b�y�� �f�_�l�j�h�\�h�]�h�� �k�e�h�y��
�l�j�h�k�l�g�b�d�h�\�h�]�h�� �l�h�j�n�Z���� �d�h�l�h�j�u�c�� �[�u�e�� �i�_�j�_�d�j�u�l�� �l�h�g�d�b�f�� �k�e�h�_�f�� �l�j�h�k�l�g�b�d�h�\�h-�k�n�Z�]�g�h�\�h�]�h�� �l�h�j�n�Z�� �k��
�i�j�_�h�[�e�Z�^�Z�g�b�_�f���h�k�l�Z�l�d�h�\��Sphagnum riparium, S. teres �b���i�j�b�f�_�k�v�x���]�b�i�g�h�\�u�o���f�o�h�\�����K���]�e�m�[�b�g�u�����������k�f��
(~9 �������� �d�Z�e���� �e�_�l�� �g�Z�a�Z�^���� �]�b�i�g�h�\�u�c�� �l�h�j�n�� �k�� �i�j�h�k�e�h�c�d�h�c�� ������-������ �k�f���� �i�m�r�b�p�_�\�h-�k�n�Z�]�g�h�\�h�]�h�� ��Sphagnum 
warnstrofii���� �l�h�j�n�Z�� �i�h�e�g�h�k�l�v�x�� �a�Z�i�h�e�g�y�_�l�� �i�_�j�\�b�q�g�m�x�� �e�h�`�[�b�g�m�� �b�� �\�u�o�h�^�b�l�� �g�Z�� �i�j�b�e�_�]�Z�x�s�m�x��
�i�h�\�_�j�o�g�h�k�l�v�� 

�D�� �w�l�h�f�m�� �\�j�_�f�_�g�b�� ������ �������� �d�Z�e���� �e�_�l�� �g�Z�a�Z�^���� �h�k�g�h�\�g�u�_�� �i�e�h�s�Z�^�b �\�� �k�_�\�_�j�g�h�c�� �q�Z�k�l�b�� �e�h�d�Z�e�v�g�h�]�h��
�\�h�^�h�j�Z�a�^�_�e�Z�� �f�_�`�^�m�� �j���� �F�m�o�j�b�g�h�� �b�� �;�h�e�v�r�h�c�� �j�_�q�d�h�c�� �m�`�_�� �[�u�e�b�� �a�Z�g�y�l�u�� �f�_�e�d�h�a�Z�e�_�`�g�u�f�� �[�h�e�h�l�h�f��
�e�_�k�g�h�]�h���h�[�e�b�d�Z�����\�h�a�g�b�d�r�_�f���\���j�_�a�m�e�v�l�Z�l�_���k�m�o�h�^�h�e�v�g�h�]�h���a�Z�[�h�e�Z�q�b�\�Z�g�b�y���l�_�f�g�h�o�\�h�c�g�u�o���e�_�k�h�\�����J�b�k����������
�������k�d�\�Z�`�b�g�u����-���������;�h�e�h�l�g�h�l�j�Z�\�g�h-�d�h�q�d�Z�j�g�h�h�k�h�d�h�\�u�_���k�h�h�[�s�_�k�l�\�Z���k���o�h�j�h�r�h���j�Z�a�\�b�l�u�f���^�j�_�\�h�k�l�h�_�f���b�a��
�k�h�k�g�u���� �_�e�b���� �d�_�^�j�Z�� �b�� �[�_�j�_�a�u�� �h�l�e�h�`�b�e�b�� �i�j�b�^�h�g�g�u�c�� �i�e�Z�k�l�� �g�b�a�b�g�g�h�]�h�� �^�j�_�\�_�k�g�h-�l�j�Z�\�y�g�h�]�h�� �l�h�j�n�Z��
�f�h�s�g�h�k�l�v�x�� ����-������ �k�f�� �l�h�j�n�Z���� �h�[�j�Z�a�h�\�Z�g�g�h�]�h�� �h�k�l�Z�l�d�Z�f�b�� �^�j�_�\�_�k�b�g�u�� �b�� �d�h�q�d�Z�j�g�u�o�� �h�k�h�d�� ��Carex 
cespitosa, C. juncella�����k���i�j�b�f�_�k�v�x���i�Z�i�h�j�h�l�g�b�d�Z���b���\�Z�o�l�u���� 

�I�h�k�e�_���g�_�i�j�h�^�h�e�`�b�l�_�e�v�g�h�c���i�_�j�_�o�h�^�g�h�c���k�l�Z�^�b�b���h�k�l�Z�\�b�\�r�_�c���i�j�h�k�e�h�c�d�m�� �k�n�Z�]�g�h�\�h-�l�j�Z�\�y�g�h�]�h��
�l�h�j�n�Z�� �b�a�� �h�k�l�Z�l�d�h�\�� �h�k�h�d���� �i�m�r�b�p�u�� �b�� �k�n�Z�]�g�h�\�u�o�� �f�o�h�\�� �f�h�s�g�h�k�l�v�x�� �g�_�� �[�h�e�_�_�� ������ �k�f�� �[�h�e�h�l�h�� �\�h�� �\�k�_�c��
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�k�\�h�_�c�� �k�_�\�_�j�g�h�c�� �q�Z�k�l�b�� �i�h�q�l�b�� �_�^�b�g�h�\�j�_�f�_�g�g�h�� �a�� �������� �d�Z�e���� �e�_�l�� �g�Z�a�Z�^�� �i�_�j�_�r�e�h���\�� �\�_�j�o�h�\�m�x�� �k�l�Z�^�b�x 
�j�Z�a�\�b�l�b�y���k���i�j�_�h�[�e�Z�^�Z�g�b�_�f���\���l�h�j�n�_���h�k�l�Z�l�d�h�\��Sphagnum fuscum.  

�I�h�� �f�_�j�_�� �j�h�k�l�Z�� �l�h�j�n�y�g�h�c�� �a�Z�e�_�`�b�� �b�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �\�u�i�m�d�e�h�c�� �n�h�j�f�u�� �i�h�\�_�j�o�g�h�k�l�b�� �a�� 000 
�d�Z�e���� �e�_�l�� �g�Z�a�Z�^�� �\�� �p�_�g�l�j�Z�e�v�g�h�c�� �q�Z�k�l�b�� �b�� �g�Z�� �k�d�e�h�g�Z�o�� �k�l�Z�e�b�� �n�h�j�f�b�j�h�\�Z�l�v�k�y�� �]�j�y�^�h�\�h-�f�h�q�Z�`�b�g�g�u�_��
�d�h�f�i�e�_�d�k�u���� �h �q�_�f�� �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l�� �a�Z�d�h�g�h�f�_�j�g�h�_�� �q�_�j�_�^�h�\�Z�g�b�_�� �k�e�h�_�\�� �\�_�j�o�h�\�h�]�h�� �n�m�k�d�m�f�� �l�h�j�n�Z�� �b��
�f�h�q�Z�`�b�g�g�u�o�� �l�h�j�n�h�\�� �b�a�� �h�k�l�Z�l�d�h�\�� �r�_�c�o�p�_�j�b�b���� �i�m�r�b�p�u�� ��Eriophorum �V�S�S�������� �h�k�h�d�b�� ��Carex limosa���� �b��
�l�h�i�y�g�u�o���\�b�^�h�\���k�n�Z�]�g�h�\�u�o���f�o�h�\����Sphagnum balticum, S. majus, S. papillosum). 

�H�d�h�e�h�� ���� �������� �d�Z�e���� �e�_�l�� �g�Z�a�Z�^�� �g�Z�� �]�e�m�[�b�g�_�� �������� �k�f�� �\�� �l�h�j�n�y�g�h�c�� �a�Z�e�_�`�b�� �[�h�e�h�l�Z�� �\�� �j�Z�k�l�b�l�_�e�v�g�u�o��
�h�k�l�Z�l�d�Z�o���i�h�\�k�_�f�_�k�l�g�h���g�Z�q�b�g�Z�_�l���^�h�f�b�g�b�j�h�\�Z�l�v���i�m�r�b�p�Z����Eriophorum vaginatum�����k���i�j�b�f�_�k�v�x���k�h�k�g�u����
�q�l�h���f�h�`�_�l���k�\�b�^�_�l�_�e�v�k�l�\�h�\�Z�l�v���h���g�Z�k�l�m�i�b�\�r�_�f���[�h�e�_�_���k�m�o�h�f���d�e�b�f�Z�l�b�q�_�k�d�h�f���i�_�j�b�h�^�_�����W�l�b���^�j�_�\�_�k�g�h-
�i�m�r�b�p�_�\�u�_�� �k�h�h�[�s�_�k�l�\�Z�� �h�l�e�h�`�b�e�b�� ����-������ �k�f�� �l�h�j�n�Z���� �i�h�k�e�_�� �q�_�]�h�� �[�h�e�h�l�g�u�c�� �f�Z�k�k�b�\�� �i�j�b�h�[�j�_�e��
�k�h�\�j�_�f�_�g�g�u�c�� �h�[�e�b�d�� �k�� �]�j�y�^�h�\�h-�f�h�q�Z�`�b�g�g�u�f�b�� �d�h�f�i�e�_�d�k�Z�f�b�� �\�� �p�_�g�l�j�Z�e�v�g�h�c�� �q�Z�k�l�b�� �b�� �j�y�f�h�\�u�f�b��
�m�q�Z�k�l�d�Z�f�b���i�h���h�d�j�Z�c�d�Z�f�� 

�<�� �a�Z�i�Z�^�g�h�c�� �q�Z�k�l�b�� �k�_�\�_�j�g�h�]�h�� �m�q�Z�k�l�d�Z�� �a�Z�[�h�e�Z�q�b�\�Z�g�b�_�� �g�Z�q�Z�e�h�k�v�� �g�Z�� �f�_�k�l�_�� �i�_�j�\�b�q�g�h�]�h�� �h�a�_�j�Z��
���k�d�\�Z�`�b�g�Z�����������J�b�k�������������������L�h�j�n�y�g�Z�y���a�Z�e�_�`�v���a�^�_�k�v���i�h�^�k�l�b�e�Z�_�l�k�y���f�_�l�j�h�\�u�f���k�e�h�_�f���h�a�_�j�g�u�o���h�l�e�h�`�_�g�b�c��
���k�Z�i�j�h�i�_�e�_�f����– �k�� �h�k�l�Z�l�d�Z�f�b�� �\�h�^�g�h�c�� �n�e�h�j�u�� �b�� �n�Z�m�g�u���� �k�n�h�j�f�b�j�h�\�Z�\�r�b�f�b�k�y�� �\�� �i�_�j�b�h�^�� �k�� �a���� �������� �^�h��
6 �������� �d�Z�e�����e�_�l���g�Z�a�Z�^�����I�h�k�e�_���a�Z�i�h�e�g�_�g�b�y���d�j�Z�_�\�h�c���q�Z�k�l�b���h�a�_�j�g�h�c���d�h�l�e�h�\�b�g�u���k�Z�i�j�h�i�_�e�_�f���\�� �m�k�e�h�\�b�y�o��
�_�s�z�� �h�l�g�h�k�b�l�_�e�v�g�h�� �[�h�]�Z�l�h�]�h�� �f�b�g�_�j�Z�e�v�g�h�]�h�� �i�b�l�Z�g�b�y�� �i�h�\�_�j�o�g�h�k�l�v �h�a�_�j�Z�� �a�Z�l�y�g�m�e�Z�k�v�� �[�h�e�h�l�g�h�c��
�k�i�e�Z�\�b�g�h�c���� �h�[�j�Z�a�h�\�Z�g�g�h�c���]�b�i�g�h�\�u�f�b�� �f�o�Z�f�b���� �d�h�l�h�j�u�_�� �k�n�h�j�f�b�j�h�\�Z�e�b�� �k�e�h�c�� �g�b�a�b�g�g�h�]�h�� �l�h�j�n�Z��
�f�h�s�g�h�k�l�v�x�� ����-15 �k�f���� �>�Z�e�v�g�_�c�r�_�_�� �h�[�_�^�g�_�g�b�_�� �m�k�e�h�\�b�c�� �\�h�^�g�h-�f �b�g�_�j�Z�e�v�g�h�]�h�� �i�b�l�Z�g�b�y�� �a�Z�� �k�q�_�l��
�i�j�b�l�h�d�Z�� �[�_�^�g�u�o�� �d�b�k�e�u�o�� �\�h�^�� �k�� �x�`�g�h�]�h�� �b�� �\�h�k�l�h�q�g�h�]�h�� �p�_�g�l�j�h�\�� �l�h�j�n�h�g�Z�d�h�i�e�_�g�b�y�� �i�j�b�\�_�e�b�� �d��
�[�u�k�l�j�h�f�m���i�_�j�_�o�h�^�m���w�l�h�]�h���m�q�Z�k�l�d�Z���\���\�_�j�o�h�\�m�x���k�l�Z�^�b�x�����<���i�_�j�b�h�^���k���� ���������^�h���� ���������d�Z�e�����e�_�l���g�Z�a�Z�^���w�l�h��
�i�j�b�\�_�e�h�� �d�� �n�h�j�f�b�j�h�\�Z�g�b�x�� ����-�k�Z�g�l�b�f�_�l�j�h�\�h�]�h�� �k�e�h�y�� �k�n�Z�]�g�h�\�h�]�h�� �f�h�q�Z�`�b�g�g�h�]�h�� �b�� �r�_�c�o�p�_�j�b�_�\�h-
�k�n�Z�]�g�h�\�h�]�h���\�b�^�h�\���l�h�j�n�Z���k���i�j�_�h�[�e�Z�^�Z�g�b�_�f���h�k�l�Z�l�d�h�\���r�_�c�o�p�_�j�b�b����Sphagnum papillosum �b��S. balticum. 
�<�u�r�_�� �f�h�q�Z�`�b�g�g�u�c�� �l�h�j�n�� �k�f�_�g�y�_�l�k�y�� ������-�k�Z�g�l�b�f�_�l�j�h�\�u�f�� �i�e�Z�k�l�h�f�� �n�m�k�d�m�f-�l�h�j�n�Z���� �q�l�h��
�k�\�b�^�_�l�_�e�v�k�l�\�m�_�l�� �h�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�f�� �i�_�j�b�h�^�_�� ���� 300-3 100 �d�Z�e���� �e�_�l�� �g�Z�a�Z�^���� �k�� �h�l�g�h�k�b�l�_�e�v�g�h�� �[�h�e�_�_��
�k�m�o�b�f�b���m�k�e�h�\�b�y�f�b�����k�i�h�k�h�[�k�l�\�h�\�Z�\�r�b�f�b���j�Z�k�r�b�j�_�g�b�x���i�e�h�s�Z�^�b���k�h�k�g�h�\�h-�d�m�k�l�Z�j�g�b�q�d�h�\�h-�k�n�Z�]�g�h�\�u�o��
�]�j�y�^���b���n�h�j�f�b�j�h�\�Z�g�b�x���j�y�f�h�\���k���^�h�f�b�g�b�j�h�\�Z�g�b�_�f��Sphagnum fuscum. 

�<�� �k�h�\�j�_�f�_�g�g�h�c�� �e�Z�g�^�r�Z�n�l�g�h�c�� �k�l�j�m�d�l�m�j�_�� �i�h�� �[�_�j�_�]�Z�f�� �k�h�o�j�Z�g�y�x�s�_�]�h�k�y�� �\�h�^�h�_�f�Z�� ���k�d�\�Z�`�b�g�Z��
���������J�b�k�����������������]�b�^�j�h�n�b�e�v�g�u�_���k�n�Z�]�g�h�\�u�_���f�o�b����Sphagnum papillosum, S. lindbergii�����n�h�j�f�b�j�m�x�l���d�h�\�j�u����
�A�Z���i�h�k�e�_�^�g�b�_���� ���������e�_�l���i�h�^���\�e�b�y�g�b�_�f���b�a�f�_�g�_�g�b�y���m�j�h�\�g�y���\�h�^�u���\���h�a�_�j�_�����d�Z�d���n�Z�d�l�h�j�Z���i�_�j�_�m�\�e�Z�`�g�_�g�b�y��
�h�d�j�m�`�Z�x�s�_�c�� �l�_�j�j�b�l�h�j�b�b���� �b�o�� �i�e�h�s�Z�^�v�� �i�_�j�b�h�^�b�q�_�k�d�b�� �l�h�� �j�Z�k�r�b�j�y�e�Z�k�v���� �l�h�� �k�h�d�j�Z�s�Z�e�Z�k�v���� �<�� �k�_�\�_�j�h-
�a�Z�i�Z�^�g�h�c�� �q�Z�k�l�b�� �[�h�e�h�l�Z�� �w�l�h�� �\�e�b�y�g�b�_�� �\�� �g�Z�b�[�h�e�_�_�� �f�g�h�]�h�\�h�^�g�u�_�� �i�_�j�b�h�^�u�� �j�Z�k�i�j�h�k�l�j�Z�g�y�e�h�k�v�� �g�Z��
�j�Z�k�k�l�h�y�g�b�_���^�h���i�h�e�m�l�h�j�Z���d�b�e�h�f�_�l�j�h�\�����h���q�_�f���k�\�b�^�_�l�_�e�v�k�l�\�m�_�l���h�l�e�h�`�_�g�b�_���l�h�i�y�g�u�o���k�n�Z�]�g�h�\�u�o���l�h�j�n�h�\��
�\���\�_�j�o�g�b�o���]�h�j�b�a�h�g�l�Z�o���k�d�\�Z�`�b�g�u�������g�Z���]�e�m�[�b�g�_������-10�����k�f�����J�b�k���������� 

�L�h�j�n�y�g�Z�y�� �a�Z�e�_�`�v�� �i�h�� �i�_�j�b�n�_�j�b�b�� �[�h�e�h�l�Z�� �\�� �k�_�\�_�j�g�h�c�� �q�Z�k�l�b�� ���J�b�k���� ������ ������ �k�d�\�Z�`�b�g�Z�� ������ �y�\�e�y�_�l�k�y��
�f�Z�e�h�f�h�s�g�h�c���b���g�_���i�j�_�\�u�r�Z�_�l�������f���i�h���]�e�m�[�b�g�_�����I�j�b�^�h�g�g�u�c���k�e�h�c���k�n�h�j�f�b�j�h�\�Z�g���^�j�_�\�_�k�g�h-�i�m�r�b�p�_�\�u�f��
�l�h�j�n�h�f�����<�_�j�o�g�y�y���q�Z�k�l�v���a�Z�e�_�`�b���k�e�h�`�_�g�Z���i�m�r�b�p�_�\�h-�k�n�Z�]�g�h�\�u�f���l�h�j�n�h�f���b�a���h�k�l�Z�l�d�h�\���k�n�Z�]�g�h�\�u�o���f�o�h�\��
(Sphagnum angustifolium�����b �i�m�r�b�p�u����Eriophorum vaginatum�����k���i�j�b�f�_�k�v�x��Carex rostrata�����\�_�j�_�k�d�h�\�u�o��
�d�m�k�l�Z�j�g�b�q�d�h�\�� �b�� �^�j�_�\�_�k�g�u�o�� �h�k�l�Z�l�d�h�\���� �H�[�j�Z�s�Z�_�l�� �g�Z�� �k�_�[�y�� �\�g�b�f�Z�g�b�_�� �i�_�j�b�h�^�b�q�_�k�d�h�_�� �i�j�b�k�m�l�k�l�\�b�_�� �\��
�l�h�j�n�_�� �b�� �k�h�\�j�_�f�_�g�g�h�f�� �j�Z�k�l�b�l�_�e�v�g�h�f�� �i�h�d�j�h�\�_�� �i�h�� �i�_�j�b�n�_�j�b�b�� �[�h�e�h�l�Z�� �h�k�h�d�b��Carex globularis���� �q�l�h��
�k�\�b�^�_�l�_�e�v�k�l�\�m�_�l���h���i�_�j�b�h�^�b�q�_�k�d�h�f���\�h�a�^�_�c�k�l�\�b�b���i�h�`�Z�j�h�\���g�Z���d�j�Z�_�\�u�_���q�Z�k�l�b���[�h�e�h�l�g�h�]�h���f�Z�k�k�b�\�Z�� 

�G�Z�� �\�k�z�f�� �i�j�h�l�y�`�_�g�b�b�� �k�_�\�_�j�g�h�]�h�� �i�j�h�n�b�e�y�� �g�Z�� �]�e�m�[�b�g�_�� ��������- �������� �f�� �a�Z�n�b�d�k�b�j�h�\�Z�g�� �k�i�e�h�r�g�h�c��
�i�j�h�k�e�h�c�� �k�� �i�h�\�u�r�_�g�g�h�c�� �a�h�e�v�g�h�k�l�v�x�� ���J�b�k���� �������� �?�]�h���n�h�j�f�b�j�h�\�Z�g�b�_�� �f�h�`�_�l�� �[�u�l�v�� �k�\�y�a�Z�g�h�� �k��
�j�_�]�b�h�g�Z�e�v�g�u�f�� �i�Z�e�_�h�i�h�`�Z�j�h�f���� �i�j�h�^�h�e�`�b�l�_�e�v�g�u�f�� �Z�j�b�^�g�u�f�� �i�_�j�b�h�^�h�f�� �b�e�b�� �w�i�b�a�h�^�h�f�� �f�Z�k�r�l�Z�[�g�h�]�h��
�w�h�e�h�\�h�]�h�� �h�k�Z�^�d�h�g�Z�d�h�i�e�_�g�b�y���� �>�e�y�� �m�k�l�Z�g�h�\�e�_�g�b�y�� �]�_�g�_�a�b�k�Z�� �^�Z�g�g�h�]�h�� �]�h�j�b�a�h�g�l�Z�� �g�_�h�[�o�h�^�b�f�u��
�^�h�i�h�e�g�b�l�_�e�v�g�u�_���p�_�e�_�g�Z�i�j�Z�\�e�_�g�g�u�_���b�k�k�e�_�^�h�\�Z�g�b�y�� 
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�J�b�k������. �K�_�\�_�j�g�u�c���k�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�b�c���i�j�h�n�b�e�v�����H�[�h�a�g�Z�q�_�g�b�y���l�h�j�n�Z������-7): 1 – �k�n�Z�]�g�h�\�u�c���\�_�j�o�h�\�h�c��
�b���n�m�k�d�m�f-�l�h�j�n��������– �i�m�r�b�p�_�\�u�c���\�_�j�o�h�\�h�c��������– �f�h�q�Z�`�b�g�g�u�c���k�n�Z�]�g�h�\�u�c���b���r�_�c�o�p�_�j�b�_�\�h-�k�n�Z�]�g�h�\�u�c��
�\�_�j�o�h�\�h�c���� ����– �g�b�a�b�g�g�u�c�� �^�j�_�\�_�k�g�u�c���� ����– �g�b�a�b�g�g�u�c�� �l�j�h�k�l�g�b�d�h�\�h-�]�b�i�g�h�\�u�c���� ����– �i�_�j�_�o�h�^�g�u�c��
�^�j�_�\�_�k�g�h-�l�j�Z�\�y�g�h-�k�n�Z�]�g�h�\�u�c�� �k�h�� �k�e�_�^�Z�f�b�� �i�h�`�Z�j�h�\���� ����– �k�Z�i�j�h�i�_�e�v���� ����– �]�e�b�g�Z���� �K�b�g�y�y�� �i�m�g�d�l�b�j�g�Z�y��
�e�b�g�b�y�� �h�[�h�a�g�Z�q�Z�_�l�� �k�e�h�c�� �i�h�\�u�r�_�g�g�h�c�� �a�h�e�v�g�h�k�l�b���� �h�[�g�Z�j�m�`�b�\�Z�x�s�b�c�k�y�� �i�h�� �\�k�_�c�� �i�e�h�s�Z�^�b�� �[�h�e�h�l�Z����
�Q�b�k�e�h���\���j�Z�f�d�_��— �\�h�a�j�Z�k�l�����d�Z�e�����e�_�l���g�Z�a�Z�^�� 
Fig. 4. Northern stratigraphic section. Peat types (1-7): 1 – Sphagnum oligotrophic and Fuscum peat, 2 – 
cotton-grass oligotrophic peat, 3 – hollow Sphagnum and Scheuchzeria-Sphagnum oligotrophic peat, 4 – 
minerotrophic woody peat, 5 – minerotrophic reed-hypnum peat, 6 – minerotrophic woody-cotton-grass 
peat with traces of fires, 7 – gittiya, 8 – clay. The blue dashed line indicates a layer of increased ash 
content, detected across the entire bog area. The number in the frame is the age, cal. years BP. 
 

�X�`�g�u�c�� �k�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�b�c�� �i�j�h�n�b�e�v�� �a�Z�i�Z�^�g�h�]�h�� �k�d�e�h�g�Z�� �[�h�e�h�l�g�h�]�h�� �f�Z�k�k�b�\�Z�� �F�m�o�j�b�g�h��
�h�l�j�Z�`�Z�_�l���h�k�g�h�\�g�u�_���k�l�Z�^�b�b���j�Z�a�\�b�l�b�y���w�l�h�c���q�Z�k�l�b���[�h�e�h�l�g�h�]�h���f�Z�k�k�b�\�Z�����J�b�k�����������������k�d�\�Z�`�b�g�u��������������������������
�������� �������� �������� ���������� �=�_�g�_�l�b�q�_�k�d�b�f�� �p�_�g�l�j�h�f�� �l�h�j�n�h�g�Z�d�h�i�e�_�g�b�y�� �a�^�_�k�v�� �y�\�b�e�Z�k�v�� �e�h�`�[�b�g�Z���� �]�^�_�� �i�h�k�l�h�y�g�g�h�_��
�i�_�j�_�m�\�e�Z�`�g�_�g�b�_�� �i�h�\�_�j�o�g�h�k�l�b�� �h�[�_�k�i�_�q�b�\�Z�e�� �i�h�\�_�j�o�g�h�k�l�g�u�c�� �k�l�h�d�� �h�l�g�h�k�b�l�_�e�v�g�h�� �[�h�]�Z�l�u�o��
�f�b�g�_�j�Z�e�v�g�u�f�b�� �w�e�_�f�_�g�l�Z�f�b�� �\�h�^���� �<�� �k�h�\�j�_�f�_�g�g�h�f�� �e�Z�g�^�r�Z�n�l�g�h�f�� �i�h�d�j�h�\�_�� �i�h�e�h�`�_�g�b�_�� �w�l�h�]�h�� �m�q�Z�k�l�d�Z��
�i�j�b�m�j�h�q�_�g�h�� �d�� �l�Z�d�� �g�Z�a�u�\�Z�_�f�h�c�� �©�I�h�e�h�k�Z�l�h�c�� �l�h�i�b�ª��– �]�j�y�^�h�\�h-�h�a�_�j�d�h�\�h�f�m�� �d�h�f�i�e�_�d�k�m����
�j�Z�a�]�j�m�`�Z�x�s�_�f�m�k�y���\���I�h�]�j�_�[�z�g�g�m�x���j�_�q�d�m�����I�h���w�l�h�c���i�e�h�s�Z�^�b���b�k�o�h�^�g�h���h�k�m�s�_�k�l�\�e�y�e�k�y���k�l�h�d���\�h�^�����q�l�h���\��
�[�h�e�v�r�_�c���f�_�j�_���b���h�i�j�_�^�_�e�b�e�h���k�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�h�_���k�l�j�h�_�g�b�_���\�k�_�c���l�h�j�n�y�g�h�c���a�Z�e�_�`�b�� 

�G�Z���m�q�Z�k�l�d�_���f�_�`�^�m���k�d�\�Z�`�b�g�Z�f�b������-�������i�j�b�^�h�g�g�u�c���k�e�h�c���l�h�j�n�Z���f�h�s�g�h�k�l�v�x���^�h�������� �k�f�� �k�e�h�`�_�g��
�h�k�l�Z�l�d�Z�f�b���o�\�h�s�Z�����i�Z�i�h�j�h�l�g�b�d�Z���b���\�Z�o�l�u�����q�l�h���k�\�b�^�_�l�_�e�v�k�l�\�m�_�l���h���[�h�]�Z�l�k�l�\�_���f�b�g�_�j�Z�e�v�g�h�]�h���i�b�l�Z�g�b�y���b��
�\�u�k�h�d�h�f�� �m�j�h�\�g�_�� �m�\�e�Z�`�g�_�g�g�h�k�l�b�� �l�_�j�j�b�l�h�j�b�b�� �g�Z�� �i�_�j�\�u�o�� �w�l�Z�i�Z�o�� �_�_�� �a�Z�[�h�e�Z�q�b�\�Z�g�b�y�� �]�j�m�g�l�h�\�u�f�b��
�\�h�^�Z�f�b�����K���]�e�m�[�b�g�u���������� �k�f���i�j�Z�d�l�b�q�_�k�d�b���g�Z���\�k�z�f���i�j�h�l�y�`�_�g�b�b���i�j�h�n�b�e�y���i�j�h�k�e�_�`�b�\�Z�_�l�k�y���k�e�h�c���k�e�Z�[�h��
�j�Z�a�e�h�`�_�g�g�h�]�h���]�b�i�g�h�\�h�]�h���l�h�j�n�Z���k���i�j�b�f�_�k�v�x���\�Z�o�l�u���b���h�k�h�d�����\���h�k�g�h�\�g�h�f��Carex lasiocarpa �b��C. limosa). 
�F�h�s�g�h�k�l�v�� �k�e�h�y�� �\�h�a�j�Z�k�l�Z�_�l�� �i�h�� �g�Z�i�j�Z�\�e�_�g�b�x�� �k�� �\�h�k�l�h�d�Z�� �g�Z�� �a�Z�i�Z�^�� �h�l�� �������� �^�h�� �������� �f���� �<�� �b�g�l�_�j�\�Z�e�_��
�k�d�\�Z�`�b�g������-�������h�g���a�Z�e�_�]�Z�_�l���\���i�j�b�^�h�g�g�h�c���q�Z�k�l�b�����a�Z�f�_�s�Z�y���o�\�h�s�h�\�u�c���l�h�j�n�� 
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�J�b�k����5. �X�`�g�u�c���k�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�b�c���i�j�h�n�b�e�v�����H�[�h�a�g�Z�q�_�g�b�y���l�h�j�n�Z������-7): 1 – �k�n�Z�]�g�h�\�u�c���\�_�j�o�h�\�h�c��������
– �i�m�r�b�p�_�\�u�c�� �\�_�j�o�h�\�h�c���� ����– �r�_�c�o�p�_�j�b�_�\�u�c�� �\�_�j�o�h�\�h�c���� ����– �k�n�Z�]�g�h�\�u�c�� �i�_�j�_�o�h�^�g�u�c���� ����– �g�b�a�b�g�g�u�c��
�[�h�e�h�l�g�h�l�j�Z�\�g�u�c�� ���o�\�h�s�_�\�h-�\�Z�o�l�h�\�h-�i�Z�i�h�j�h�l�g�b�d�h�\�u�c������ ����– �g�b�a�b�g�g�u�c�� �]�b�i�g�h�\�u�c���� ����– �g�b�a�b�g�g�u�c��
�^�j�_�\�_�k�g�u�c��������– �\�h�^�Z��������– �]�e�b�g�Z�����Q�b�k�e�h���\���j�Z�f�d�_��— �\�h�a�j�Z�k�l�����d�Z�e�����e�_�l���g�Z�a�Z�^�� 
Fig. 5. Southern stratigraphic section. Peat types (1-7): 1 – Sphagnum oligotrophic peat, 2 – cotton-grass 
oligotrophic peat, 3 – Scheuchzeria oligotrophic peat, 4 – Sphagnum meso-oligotrophic peat, 5 – 
minerotriphic fen herb peat (horsetail-menyanthes-fern), 6 – minerotriphic hypnum peat, 7 – 
minerotriphic woody peat, 8 – water, 9 – clay. The number in the frame is the age, cal. years BP. 
 

�H�d�h�e�h�� �� �������� �d�Z�e���� �e�_�l�� �g�Z�a�Z�^�� �r�b�j�h�d�h�_�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_�� �\�� �x�`�g�h�c�� �q�Z�k�l�b�� �k�h�\�j�_�f�_�g�g�h�]�h��
�[�h�e�h�l�g�h�]�h�� �f�Z�k�k�b�\�Z�� �F�m�o�j�b�g�h�� �i�h�e�m�q�b�e�b�� �^�j�_�\�_�k�g�u�_�� �k�h�h�[�s�_�k�l�\�Z�� �b�a�� �k�h�k�g�u�� �b�� �[�_�j�_�a�u���� �h�l�e�h�`�b�\�r�b�_��
�k�e�h�c�� �^�j�_�\�_�k�g�h-�l�j�Z�\�y�g�h�]�h�� �l�h�j�n�Z�� �b�a�� �h�k�l�Z�l�d�h�\�� �k�h�k�g�u���� �[�_�j�_�a�u���� �\�Z�o�l�u���� �h�k�h�d�� �b�� �r�_�c�o�p�_�j�b�b���� �F�h�s�g�h�k�l�v��
�w�l�h�]�h�� �k�e�h�y�� �g�_�� �i�j�_�\�u�r�Z�_�l�� ������ �k�f���� �i�j�b�� �w�l�h�f�� �_�]�h�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_�� �h�o�\�Z�l�u�\�Z�_�l�� �\�_�k�v�� �i�j�h�n�b�e�v�� �f�_�`�^�m��
�k�d�\�Z�`�b�g�Z�f�b���������b�����������J�b�k���������� 

�<�k�y�� �k�j�_�^�g�y�y�� �q�Z�k�l�v�� �l�h�j�n�y�g�h�c�� �a�Z�e�_�`�b�� �k�e�h�`�_�g�Z�� �i�_�j�_�o�h�^�g�u�f�� �r�_�c�o�p�_�j�b�_�\�u�f�� �b�� �\�_�j�o�h�\�u�f��
�r�_�c�o�p�_�j�b�_�\�h-�k�n�Z�]�g�h�\�u�f�� �\�b�^�Z�f�b�� �l�h�j�n�Z�� �f�h�s�g�h�k�l�v�x�� �^�h�� �a���� �f���� �<�_�j�o�g�b�c�� �]�h�j�b�a�h�g�l�� �l�h�j�n�y�g�h�c�� �a�Z�e�_�`�b��
�h�[�j�Z�a�h�\�Z�g�� �h�k�l�Z�l�d�Z�f�b�� �h�e�b�]�h�l�j�h�n�g�u�o�� �k�n�Z�]�g�h�\�u�o�� �f�o�h�\�� ��Sphagnum balticum, S. papillosum���� �b�� �\��
�f�_�g�v�r�_�c���k�l�_�i�_�g�b���l�j�Z�\�����h�l�j�Z�`�Z�y���k�h�\�j�_�f�_�g�g�u�c���j�Z�k�l�b�l�_�e�v�g�u�c���i�h�d�j�h�\���\���w�l�h�c���q�Z�k�l�b���[�h�e�h�l�Z�� 

�G�Z�b�f�_�g�v�r�b�_�� �]�e�m�[�b�g�u�� ��������-�������� �k�f���� �\�� �x�`�g�h�c�� �q�Z�k�l�b�� �[�h�e�h�l�Z�� �h�l�f�_�q�_�g�u�� �\�� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�c��
�[�e�b�a�h�k�l�b�� �d�� �I�h�]�j�_�[�_�g�g�h�c�� �j�_�q�d�_�� ���J�b�k���� ������ ������ �k�d�\�Z�`�b�g�u�� �������� ������ �b�� ���������� �<�� �m�k�e�h�\�b�y�o�� �i�_�j�b�h�^�b�q�_�k�d�h�]�h��
�i�h�^�l�h�i�e�_�g�b�y���b���k�e�Z�[�h�]�h���Z�e�e�x�\�b�Z�e�v�g�h�]�h���a�Z�]�j�y�a�g�_�g�b�y���i�j�b�^�h�g�g�u�c���k�e�h�c���l�h�j�n�Z���\���j�Z�c�h�g�_���k�d�\�Z�`�b�g�u��������
�k�e�h�`�_�g�� �o�\�h�s�_�\�u�f�� �b�� �o�\�h�s�_�\�h-�h�k�h�d�h�\�u�f�� �\�b�^�Z�f�b�� �l�h�j�n�Z���� �k�� �i�j�_�h�[�e�Z�^�Z�g�b�_�f��Carex cespitosa �b��C. 
rostrata. �I�h�\�_�j�o�g�h�k�l�g�u�c�� �k�e�h�c�� �f�h�s�g�h�k�l�v�x�� ����-�������� �k�f�� �h�[�j�Z�a�h�\�Z�g�� �h�k�l�Z�l�d�Z�f�b��Sphagnum fallax, S. 
angustifolium �k���i�j�b�f�_�k�v�x���d�m�k�l�Z�j�g�b�q�d�h�\���b���j�Z�k�i�j�h�k�l�j�Z�g�y�_�l�k�y���^�h���m�q�Z�k�l�d�Z���k�d�\�Z�`�b�g�u���������� 

�A�Z�i�Z�^�g�u�c���i�j�h�n�b�e�v���i�_�j�_�k�_�d�Z�_�l���h�[�Z���m�q�Z�k�l�d�Z��– �k�_�\�_�j�g�u�c���b���x�`�g�u�c�����i�j�h�o�h�^�y���q�_�j�_�a���k�d�\�Z�`�b�g�u��
������ �����Z���[���� �������� �������� �������� �����Z���[�� ���J�b�k���� ������ �������� �A�Z�[�h�e�Z�q�b�\�Z�g�b�_�� �k�_�\�_�j�g�h�]�h�� �m�q�Z�k�l�d�Z�� �[�h�e�h�l�g�h�]�h�� �f�Z�k�k�b�\�Z��
�i�j�h�b�a�h�r�e�h���� 370±92 �d�Z�e�����e�_�l���g�Z�a�Z�^���h�^�g�h�\�j�_�f�_�g�g�h�� �k���_�]�h�� �h�[�t�_�^�b�g�_�g�b�_�f���k���x�`�g�u�f���m�q�Z�k�l�d�h�f���� �<���w�l�h�l��
�i�_�j�b�h�^�� �x�`�g�u�c�� �m�q�Z�k�l�h�d�� �[�u�e�� �a�Z�g�y�l�� �]�b�i�g�h�\�u�f�b�� �b�� �[�h�e�h�l�g�h�l�j�h�\�g�h-�]�b�i�g�h�\�u�f�b�� �l�h�i�y�g�u�f�b��
�k�h�h�[�s�_�k�l�\�Z�f�b�����l�h�]�^�Z���d�Z�d���k�_�\�_�j�g�u�c���m�q�Z�k�l�h�d���o�Z�j�Z�d�l�_�j�b�a�h�\�Z�e�k�y���h�[�b�e�b�_�f���^�j�_�\�_�k�g�h�c���j�Z�k�l�b�l�_�e�v�g�h�k�l�b���k��
�i�Z�i�h�j�h�l�g�b�d�h�f���b���d�h�q�d�Z�j�g�u�f�b���h�k�h�d�Z�f�b�����d�h�l�h�j�u�_���i�h���f�_�j�_���i�_�j�_�m�\�e�Z�`�g�_�g�b�y���[�e�b�a�e�_�`�Z�s�b�o���l�_�j�j�b�l�h�j�b�c��
�b�� �i�h�^�g�y�l�b�y�� �m�j�h�\�g�y�� �]�j�m�g�l�h�\�u�o�� �\�h�^�� �a�Z�f�_�s�Z�e�b�k�v�� �i�m�r�b�p�_�\�h-�k�n�Z�]�g�h�\�u�f�b�� �k�h�h�[�s�_�k�l�\�Z�f�b�� �k�� �m�q�Z�k�l�b�_�f��
Sphagnum squarrosum���� �H�d�h�e�h�� �� �������� �d�Z�e���� �e�_�l�� �g�Z�a�Z�^�� �k�h�h�[�s�_�k�l�\�Z�� �i�_�j�_�r�e�b�� �d�� �Z�l�f�h�k�n�_�j�g�h�f�m�� �l�b�i�m��
�i�b�l�Z�g�b�y�� �k�� �q�_�j�_�^�h�\�Z�g�b�_�f�� �l�h�j�n�h�\���� �o�Z�j�Z�d�l�_�j�g�u�o�� �^�e�y�� �]�j�y�^�h�\�h-�f�h�q�Z�`�b�g�g�h�]�h�� �d�h�f�i�e�_�d�k�Z�� �k��
�^�h�f�b�g�b�j�h�\�Z�g�b�_�f��Sphagnum fusum �b��S. balticum. 

�K�m�^�y�� �i�h�� �j�_�e�v�_�n�m�� �f�b�g�_�j�Z�e�v�g�h�]�h�� �e�h�`�Z�� �b�� �^�Z�g�g�u�o�� �i�h�� �m�j�h�\�g�y�f�� �\�u�k�h�l�� �i�h�\�_�j�o�g�h�k�l�b�� �[�h�e�h�l�Z����
�h�l�j�_�a�h�d�� �f�_�`�^�m�� �k�d�\�Z�`�b�g�Z�f�b�� ���� �b�� �����Z���[�� �y�\�e�y�_�l�k�y�� �x�`�g�u�f�� �k�d�e�h�g�h�f�� �k�_�\�_�j�g�h�]�h�� �d�m�i�h�e�Z�� �[�h�e�h�l�g�h�]�h��
�f�Z�k�k�b�\�Z�����K�l�h�d���\�h�^�u���\�� �i�j�h�r�e�h�f���b���^�h���g�Z�k�l�h�y�s�_�]�h���\�j�_�f�_�g�b���i�j�h�b�k�o�h�^�b�e���\�� �x�`�g�h�f���g�Z�i�j�Z�\�e�_�g�b�b�����W�l�h��
�k�i�h�k�h�[�k�l�\�h�\�Z�e�h�� �j�Z�a�\�b�l�b�x�� �\���i�j�b�^�h�g�g�h�f�� �k�e�h�_�� �p�_�g�l�j�Z�e�v�g�h�c�� �q�Z�k�l�b�� �i�j�h�n�b�e�y�� �i�Z�i�h�j�h�l�g�b�d�h�\�h�]�h�� �l�h�j�n�Z��
�f�h�s�g�h�k�l�v�x�� �^�h�� ������ �k�f���� �d�h�l�h�j�u�c�� �\�� �x�`�g�h�c�� �q�Z�k�l�b�� �i�j�h�n�b�e�y�� �a�Z�f�_�g�y�_�l�k�y�� �o�\�h�s�h�\�u�f�� �l�h�j�n�h�f���� �K�e�h�c��
�]�b�i�g�h�\�h�]�h�� �l�h�j�n�Z�� �\�� �k�_�\�_�j�g�h�c�� �q�Z�k�l�b�� �i�j�h�n�b�e�y�� ���\�� �j�Z�c�h�g�_�� �k�d�\�Z�`�b�g�u�� �����Z���[���� �n�h�j�f�b�j�m�_�l�� �f�Z�e�h�f�h�s�g�m�x��
�i�j�h�k�e�h�c�d�m�����l�h�]�^�Z���d�Z�d���\ �x�`�g�h�c���q�Z�k�l�b���_�]�h���l�h�e�s�b�g�Z���^�h�k�l�b�]�Z�_�l�������f�����I�j�b���w�l�h�f�����k�e�h�c���r�_�c�o�p�_�j�b�_�\�h�]�h���b��
�r�_�c�o�p�_�j�b�_�\�h-�k�n�Z�]�g�h�\�h�]�h���l�h�j�n�Z���i�h�d�j�u�\�Z�_�l���\�_�k�v���m�q�Z�k�l�h�d���i�j�h�n�b�e�y���� 
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�J�b�k�������� �A�Z�i�Z�^�g�u�c���k�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�b�c���i�j�h�n�b�e�v�����H�[�h�a�g�Z�q�_�g�b�y���l�h�j�n�Z������-7): 1 – �k�n�Z�]�g�h�\�u�c���\�_�j�o�h�\�h�c����
2 – �i�m�r�b�p�_�\�u�c�� �\�_�j�o�h�\�h�c���� ����– �r�_�c�o�p�_�j�b�_�\�u�c�� �b�� �r�_�c�o�p�_�j�b�_�\�h-�k�n�Z�]�g�h�\�u�c�� �\�_�j�o�h�\�h�c���� ����– �g�b�a�b�g�g�u�c��
�o�\�h�s�h�\�u�c��������– �g�b�a�b�g�g�u�c���]�b�i�g�h�\�u�c���b���[�h�e�h�l�g�h�l�j�Z�\�g�h-�]�b�i�g�h�\�u�c��������– �g�b�a�b�g�g�u�c���i�Z�i�h�j�h�l�g�b�d�h�\�u�c��������
– �g�b�a�b�g�g�u�c���^�j�_�\�_�k�g�u�c��������– �\�h�^�Z��������– �]�e�b�g�Z�����Q�b�k�e�h���\���j�Z�f�d�_��– �\�h�a�j�Z�k�l�����d�Z�e�����e�_�l���g�Z�a�Z�^�� 
Fig. 6. Western stratigraphic section. Peat types (1-7): 1 – Sphagnum oligotrophic peat, 2 – cotton-grass 
oligotrophic peat, 3 – Scheuchzeria and Scheuchzeria-Sphagnum oligotrophic peats, 4 – minerotrophic 
horsetail peat, 5 – minerotrophic hypnum and herb-hypnum peat, 6 – minerotrophic fern peat, 7 – 
minerotrophic woody peat; 8 – water, 9 – clay. The number in the frame is the age, cal. years BP. 
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�f�Z�e�h�f�h�s�g�u�f�b�� �h�l�e�h�`�_�g�b�y�f�b�� �^�j�_�\�_�k�g�h�]�h�� �l�h�j�n�Z���� �i�_�j�_�d�j�u�l�u�f�b�� ����-������ �k�Z�g�l�b�f�_�l�j�h�\�u�f�� �k�e�h�_�f��
�i�m�r�b�p�_�\�h�]�h���l�h�j�n�Z�����<�_�j�o�g�x�x���q�Z�k�l�v���a�Z�e�_�`�b���n�h�j�f�b�j�m�_�l���i�e�Z�k�l���n�m�k�d�m�f-�l�h�j�n�Z���f�h�s�g�h�k�l�v�x���^�h�����������k�f��
�k���i�j�h�k�e�h�c�d�Z�f�b���i�m�r�b�p�_�\�h�]�h���b���^�j�_�\�_�k�g�h-�i�m�r�b�p�_�\�h�]�h���l�h�j�n�Z���g�Z���]�e�m�[�b�g�_������-���������k�f�� 

�<���g�Z�b�[�h�e�_�_���]�e�m�[�h�d�b�o���i�h�g�b�`�_�g�b�y�o���f�b�g�_�j�Z�e�v�g�h�]�h���e�h�`�Z���x�`�g�_�_���j�m�q�v�y���g�Z���]�e�m�[�b�g�_��������-���������k�f��
�h�[�g�Z�j�m�`�_�g���k�e�h�c���i�Z�i�h�j�h�l�g�b�d�h�\�h�]�h���l�h�j�n�Z�����J�b�k�����������k�d�\�Z�`�b�g�Z�������������q�l�h���k�\�b�^�_�l�_�e�v�k�l�\�m�_�l���h���k�j�Z�\�g�b�l�_�e�v�g�h��
�[�h�]�Z�l�h�f���]�j�m�g�l�h�\�h�f���i�b�l�Z�g�b�b���g�Z���g�Z�q�Z�e�v�g�u�o���k�l�Z�^�b�y�o���j�Z�a�\�b�l�b�y���\���w�l�h�c���q�Z�k�l�b���[�h�e�h�l�Z�� 

 

�J�b�k���� ���� �<�h�k�l�h�q�g�u�c�� �k�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�b�c�� �i�j�h�n�b�e�v���� �H�[�h�a�g�Z�q�_�g�b�y�� �l�h�j�n�Z�� ����-5): 1 – �k�n�Z�]�g�h�\�u�c��
�\�_�j�o�h�\�h�c���� ����– �i�m�r�b�p�_�\�u�c�� �\�_�j�o�h�\�h�c���� ����– �g�b�a�b�g�g�u�c�� �^�j�_�\�_�k�g�u�c���� ����– �g�b�a�b�g�g�u�c�� �l�j�h�k�l�g�b�d�h�\�h-
�]�b�i�g�h�\�u�c��������– �g�b�a�b�g�g�u�c���i�Z�i�h�j�h�l�g�b�d�h�\�u�c��������– �]�e�b�g�Z��������– �\�h�^�Z�� �Q�b�k�e�h���\���j�Z�f�d�_��— �\�h�a�j�Z�k�l���� �d�Z�e�����e�_�l��
�g�Z�a�Z�^�� 
Fig. 7. Eastern stratigraphic section. Peat types (1-5): 1 – Sphagnum oligotrophic peat, 2 – cotton-grass 
oligotrophic peat, 3 – minerotrophic woody peat, 4 – minerotrophic reed-hypnum peat, 5 – minerotrophic 
fern peat, 6 – clay, 7 – water. The number in the frame is the age, cal. years BP. 
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�<�� �l�h�j�n�y�g�h�c�� �a�Z�e�_�`�b�� �\�u�y�\�e�_�g�h�� ���� �l�b�i�Z �l�h�j�n�Z��– �\�_�j�o�h�\�h�c���� �i�_�j�_�o�h�^�g�u�c�� �b�� �g�b�a�b�g�g�u�c�� �\��
�k�h�h�l�\�_�l�k�l�\�b�b�� �k�� �h�k�g�h�\�g�u�f�b�� �k�l�Z�^�b�y�f�b�� �j�Z�a�\�b�l�b�y�� �[�h�e�h�l�Z�� ���I�j�b�e�h�`�_�g�b�_�� ������ �L�Z�[�e���� �I�������� �G�Z�� �^�h�e�x��
�\�_�j�o�h�\�h�]�h�� �l�h�j�n�Z�� �i�j�b�o�h�^�b�l�k�y�� �i�h�^�Z�\�e�y�x�s�_�_�� �d�h�e�b�q�_�k�l�\�h�� �b�k�k�e�_�^�h�\�Z�g�g�u�o�� �h�[�j�Z�a�p�h�\��– ������������ �b�� ������
�]�_�g�_�l�b�q�_�k�d�b�o�� �\�b�^�h�\�� �l�h�j�n�Z���� �I�_�j�_�o�h�^�g�u�c�� �l�b�i�� �i�j�_�^�k�l�Z�\�e�_�g�� ������ �\�b�^�Z�f�b�� �l�h�j�n�Z���� �G�Z�� �^�h�e�x�� �g�b�a�b�g�g�u�o��
�\�b�^�h�\�� �l�h�j�n�Z�� �i�j�b�o�h�^�b�l�k�y�� ������������ �b�� ������ �]�_�g�_�l�b�q�_�k�d�b�o�� �\�b�^�h�\�� �l�h�j�n�Z���� �L�Z�d�h�_�� �j�Z�k�i�j�_�^�_�e�_�g�b�_�� �y�\�e�y�_�l�k�y��
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�H�;�K�M�@�>�?�G�B�? 
 

�I�j�h�\�_�^�_�g�g�h�_�� �b�k�k�e�_�^�h�\�Z�g�b�_�� �[�h�e�h�l�g�h�]�h�� �f�Z�k�k�b�\�Z�� �F�m�o�j�b�g�h�� �^�Z�_�l�� �i�h�g�b�f�Z�g�b�_�� �h�[�s�b�o��
�a�Z�d�h�g�h�f�_�j�g�h�k�l�_�c�� �j�Z�a�\�b�l�b�y�� �l�h�j�n�y�g�u�o���[�h�e�h�l�� �\�� �k�j�_�^�g�_�l�Z�_�`�g�h�c�� �i�h�^�a�h�g�_�� �A�Z�i�Z�^�g�h�c�� �K�b�[�b�j�b�� �\��
�]�h�e�h�p�_�g�_���� �I�h�e�m�q�_�g�g�u�_�� �^�Z�g�g�u�_�� �i�h�a�\�h�e�y�x�l�� �m�k�l�Z�g�h�\�b�l�v�� �i�j�b�q�b�g�g�h-�k�e�_�^�k�l�\�_�g�g�u�_�� �k�\�y�a�b�� �f�_�`�^�m��
�b�k�o�h�^�g�u�f�� �j�_�e�v�_�n�h�f�� �i�h�\�_�j�o�g�h�k�l�b���� �m�k�e�h�\�b�y�f�b�� �\�h�^�g�h-�f�b�g�_�j�Z�e�v�g�h�]�h�� �i�b�l�Z�g�b�y�� �b�� �n�h�j�f�b�j�h�\�Z�g�b�_�f��
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�N�h�j�f�b�j�h�\�Z�g�b�_�� �[�h�e�h�l�g�h�]�h�� �f�Z�k�k�b�\�Z�� �g�Z�q�Z�e�h�k�v�� �\�� �i�h�a�^�g�_�f�� �i�e�_�c�k�l�h�p�_�g�_��– �j�Z�g�g�_�f�� �]�h�e�h�p�_�g�_����
�d�h�]�^�Z�� �k�h�a�^�Z�e�b�k�v�� �[�e�Z�]�h�i�j�b�y�l�g�u�_�� �i�Z�e�_�h�]�_�h�]�j�Z�n�b�q�_�k�d�b�_�� �m�k�e�h�\�b�y �^�e�y�� �j�Z�a�\�b�l�b�y��
�[�h�e�h�l�h�h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�]�h�� �i�j�h�p�_�k�k�Z: �h�i�l�b�f�Z�e�v�g�u�_�� �l�_�f�i�_�j�Z�l�m�j�u�� �b�� �\�e�Z�`�g�h�k�l�v�� �d�e�b�f�Z�l�Z�����i�e�h�k�d�b�c��
�j�_�e�v�_�n�����r�b�j�h�d�h�_���j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_���k�e�Z�[�h���i�j�h�g�b�p�Z�_�f�u�o���h�k�Z�^�h�q�g�u�o���i�h�j�h�^�����i�_�j�_�m�\�e�Z�`�g�_�g�g�h�k�l�v���i�h�q�\����
�J�Z�^�b�h�m�]�e�_�j�h�^�g�u�_���^�Z�l�b�j�h�\�d�b���i�j�b�^�h�g�g�u�o���k�e�h�_�\���l�h�j�n�Z�������� 900-10 ���������d�Z�e�����e�_�l���g�Z�a�Z�^�����k�h�h�l�\�_�l�k�l�\�m�x�l��
�i�_�j�b�h�^�m���d�e�b�f�Z�l�b�q�_�k�d�h�]�h���i�h�l�_�i�e�_�g�b�y���i�h�k�e�_���i�h�a�^�g�_�^�j�b�Z�k�h�\�h�]�h���i�h�o�h�e�h�^�Z�g�b�y���>�.�K�R�W�L�Q�V�N�L�L�������������@�� 

�I�j�h�p�_�k�k�� �l�h�j�n�h�g�Z�d�h�i�e�_�g�b�y�� �g�Z�q�Z�e�k�y�� �h�d�h�e�h�� ���� �������� �d�Z�e���� �e�_�l�� �g�Z�a�Z�^�� �g�Z�� �e�h�d�Z�e�v�g�h�f�� �m�q�Z�k�l�d�_�� �\��
�k�_�\�_�j�h-�\�h�k�l�h�q�g�h�c���q�Z�k�l�b���k�h�\�j�_�f�_�g�g�h�]�h���[�h�e�h�l�g�h�]�h���f�Z�k�k�b�\�Z���\�� �]�e�m�[�h�d�h�c���^�_�i�j�_�k�k�b�b���i�Z�e�_�h�j�m�k�e�Z�����]�^�_���\��
�l�_�q�_�g�b�_�� �������� �e�_�l�� �h�l�d�e�Z�^�u�\�Z�e�k�y�� �l�j�h�k�l�g�b�d�h�\�u�c�� �b�� �l�j�h�k�l�g�b�d�h�\�h-�]�b�i�g�h�\�u�c�� �l�h�j�n���� �?�s�_�� �^�h�� �a�Z�i�h�e�g�_�g�b�y��
�w�l�h�c�� �i�_�j�\�b�q�g�h�c�� �^�_�i�j�_�k�k�b�b�� �l�h�j�n�h�f���� �h�d�h�e�h�� ���� �������� �d�Z�e���� �e�_�l���� �g�Z�a�Z�^���� �g�h�\�u�c�� �b�a�h�e�b�j�h�\�Z�g�g�u�c�� �h�q�Z�]��
�l�h�j�n�h�g�Z�d�h�i�e�_�g�b�y�� �i�h�y�\�e�y�_�l�k�y�� �\�� �x�`�g�h�c�� �q�Z�k�l�b�� �k�h�\�j�_�f�_�g�g�h�]�h�� �[�h�e�h�l�g�h�]�h�� �f�Z�k�k�b�\�Z���� �d�h�l�h�j�u�c�� �[�u�k�l�j�h��
�j�Z�k�r�b�j�y�_�l�� �k�\�h�x�� �i�e�h�s�Z�^�v�� �b�� �\�� �l�_�q�_�g�b�_�� �������� �e�_�l�� �h�o�\�Z�l�u�\�Z�_�l�� �\�k�x�� �i�h�g�b�`�_�g�g�m�x�� �p�_�g�l�j�Z�e�v�g�m�x�� �q�Z�k�l�v��
�e�h�d�Z�e�v�g�h�]�h�� �\�h�^�h�j�Z�a�^�_�e�Z���� �]�^�_�� �r�b�j�h�d�h�_�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_�� �i�h�e�m�q�Z�x�l�� �g�b�a�b�g�g�u�_�� �[�h�e�h�l�g�h�l�j�Z�\�g�u�_��
���o�\�h�s�_�\�h-�\�Z�o�l�h�\�h-�i�Z�i�h�j�h�l�g�b�d�h�\�u�_���� �b�� �h�k�h�d�h�\�h-�]�b�i�g�h�\�u�_�� �l�h�i�b�� �[�h�]�Z�l�h�]�h�� �]�j�m�g�l�h�\�h�]�h�� �i�b�l�Z�g�b�y���� �I�h�^��
�b�o�� �\�e�b�y�g�b�_�f�� �i�j�h�b�k�o�h�^�b�l�� �i�h�^�l�h�i�e�_�g�b�_�� �b�� �Z�e�e�h�o�l�h�g�g�h�_�� �k�m�o�h�^�h�e�v�g�h�_�� �a�Z�[�h�e�Z�q�b�\�Z�g�b�_�� �^�h�e�b�g�g�u�o��
�l�_�f�g�h�o�\�h�c�g�u�o���b���k�f�_�r�Z�g�g�u�o���e�_�k�h�\���\���k�_�\�_�j�g�h�c���q�Z�k�l�b���e�h�d�Z�e�v�g�h�]�h���\�h�^�h�j�Z�a�^�_�e�Z�����M�`�_���h�d�h�e�h���������������d�Z�e����
�e�_�l�� �g�Z�a�Z�^�� �i�h�k�e�_�� �g�_�i�j�h�^�h�e�`�b�l�_�e�v�g�h�c�� �g�b�a�b�g�g�h�c�� �b�� �i�_�j�_�o�h�^�g�h�c�� �k�l�Z�^�b�c���� �h�k�l�Z�\�b�\�r�b�o�� �f�Z�e�h�f�h�s�g�u�_��
�k�e�h�b���^�j�_�\�_�k�g�h-�l�j�Z�\�y�g�h�]�h���b���l�j�Z�\�y�g�h�]�h���l�h�j�n�Z���k�_�\�_�j�g�Z�y���q�Z�k�l�v���[�h�e�h�l�Z���i�h�q�l�b���g�Z���\�k�_�c���i�e�h�s�Z�^�b���i�_�j�_�r�e�Z��
�\�� �\�_�j�o�h�\�m�x�� �k�l�Z�^�b�x �j�Z�a�\�b�l�b�y�� �k�� �i�j�_�h�[�e�Z�^�Z�g�b�_�f�� �\�� �j�Z�k�l�b�l�_�e�v�g�h�f�� �i�h�d�j�h�\�_�� �k�h�h�[�s�_�k�l�\�� �k��
�^�h�f�b�g�b�j�h�\�Z�g�b�_�f��Sphagnum fuscum. 

�I�_�j�\�b�q�g�u�_�� �h�q�Z�]�b�� �l�h�j�n�h�g�Z�d�h�i�e�_�g�b�y�� �k�e�b�e�b�k�v�� �\�� �_�^�b�g�m�x�� �[�h�e�h�l�g�m�x�� �k�b�k�l�_�f�m�� �� �������� �d�Z�e���� �e�_�l��
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�n�h�j�f�b�j�h�\�Z�g�b�y���l�h�j�n�y�g�u�o���[�h�e�h�l�����h�i�j�_�^�_�e�y�_�f�h�]�h���d�Z�d���d�e�b�f�Z�l�b�q�_�k�d�b�f�b���n�Z�d�l�h�j�Z�f�b�����l�Z�d���b���e�h�d�Z�e�v�g�u�f�b��
�]�_�h�f�h�j�n�h�e�h�]�b�q�_�k�d�b�f�b���b���]�b�^�j�h�]�_�h�e�h�]�b�q�_�k�d�b�f�b���m�k�e�h�\�b�y�f�b�� 

�<�u�^�_�e�_�g�g�u�_�� �w�l�Z�i�u�� �j�Z�a�\�b�l�b�y�� �[�h�e�h�l�Z�� �h�l�j�Z�`�Z�x�l�� �h�[�s�m�x�� �l�_�g�^�_�g�p�b�x�� �d�� �h�e�b�]�h�l�j�h�n�b�a�Z�p�b�b�� �b��
�k�f�_�g�_���j�Z�k�l�b�l�_�e�v�g�u�o���k�h�h�[�s�_�k�l�\�� �i�h���f�_�j�_���g�Z�d�h�i�e�_�g�b�y���l�h�j�n�y�g�u�o���a�Z�e�_�`�_�c�����>�h�f�b�g�b�j�m�x�s�b�f�b���\�b�^�Z�f�b��
�l�h�j�n�Z���y�\�e�y�x�l�k�y���\�_�j�o�h�\�u�_���k�n�Z�]�g�h�\�u�_���b���l�j�Z�\�y�g�h-�k�n�Z�]�g�h�\�u�_�����d�h�l�h�j�u�_���i�j�_�b�f�m�s�_�k�l�\�_�g�g�h���h�l�e�Z�]�Z�x�l�k�y��
�\���p�_�g�l�j�Z�e�v�g�h�c���q�Z�k�l�b���[�h�e�h�l�g�h�]�h���f�Z�k�k�b�\�Z�� 
 
 

�;�E�:�=�H�>�:�J�G�H�K�L�B 
 

�>�Z�g�g�u�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �i�j�h�\�_�^�_�g�u�� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �b�g�n�j�Z�k�l�j�m�d�l�m�j�u�� �D�Z�j�[�h�g�h�\�h�]�h��
�i�h�e�b�]�h�g�Z�� �©�F�m�o�j�b�g�h�ª�� �\�� �j�Z�f�d�Z�o�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h�� �a�Z�^�Z�g�b�y�� ���D�Z�j�[�h�g�h�\�u�_�� �i�h�e�b�]�h�g�u���� ���j�_�]����
�‹������������������������ -7). 

 
 

�I�J�B�E�H�@�?�G�B�?���� 
APPENDIX 1 

 
�J�b�k�����I���� �;�h�l�Z�g�b�q�_�k�d�b�c���k�h�k�l�Z�\���l�h�j�n�y�g�u�o���k�d�\�Z�`�b�g���\�^�h�e�v���k�_�\�_�j�g�h�]�h���i�j�h�n�b�e�y�����Q�b�k�e�h���\���j�Z�f�d�_��— 

�\�h�a�j�Z�k�l�������d�Z�e�����e�_�l���g�Z�a�Z�^�� �>�Z�l�u���m�d�Z�a�Z�g�u���i�h���^�Z�g�g�u�f���k�l�Z�l�_�c���>�7�V�\�J�D�Q�R�Y���H�W���D�O�������������������=�D�U�R�Y���H�W���D�O���������������@�� 
�)�L�J�����I���� Macrofossil of peat cores along the northern transect. Number in frame — age, cal years BP. 

Dates are given according to the data from articles [Tsyganov et al., 2021; Zarov et al., 2023]. 
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�J�b�k�����I���� �;�h�l�Z�g�b�q�_�k�d�b�c���k�h�k�l�Z�\���l�h�j�n�y�g�u�o���k�d�\�Z�`�b�g���\�^�h�e�v���a�Z�i�Z�^�g�h�]�h���i�j�h�n�b�e�y�����Q�b�k�e�h���\���j�Z�f�d�_��— 
�\�h�a�j�Z�k�l�������d�Z�e�����e�_�l���g�Z�a�Z�^�����D�j�Z�k�g�u�f���p�\�_�l�h�f���\�u�^�_�e�_�g�u���\�h�a�j�Z�k�l�g�u�_���b�g�\�_�j�k�b�b�� �>�Z�l�u���m�d�Z�a�Z�g�u���i�h��

�^�Z�g�g�u�f���k�l�Z�l�_�c���>�7�V�\�J�D�Q�R�Y���H�W���D�O�������������������=�D�U�R�Y���H�W���D�O���������������@�� 
�)�L�J�����I���� Macrofossil of peat cores along the western transect. Number in frame — age, cal years BP. Red 
color highlights age inversion. Dates are given according to the data from articles [Tsyganov et al., 2021; 

Zarov et al., 2023]. 
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�J�b�k�����I���� �;�h�l�Z�g�b�q�_�k�d�b�c���k�h�k�l�Z�\���l�h�j�n�y�g�u�o �k�d�\�Z�`�b�g���\�^�h�e�v���\�h�k�l�h�q�g�h�]�h���i�j�h�n�b�e�y�����Q�b�k�e�h���\���j�Z�f�d�_��— 

�\�h�a�j�Z�k�l�������d�Z�e�����e�_�l���g�Z�a�Z�^�� �>�Z�l�u���m�d�Z�a�Z�g�u���i�h���^�Z�g�g�u�f���k�l�Z�l�_�c���>�7�V�\�J�D�Q�R�Y���H�W���D�O�������������������=�D�U�R�Y���H�W���D�O���������������@�� 
�)�L�J�����I���� Macrofossil of peat cores along the eastern transect. Number in frame — age, cal years BP. 

Dates are given according to the data from articles [Tsyganov et al., 2021; Zarov et al., 2023]. 
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�J�b�k�����I���� �;�h�l�Z�g�b�q�_�k�d�b�c���k�h�k�l�Z�\���l�h�j�n�y�g�u�o���k�d�\�Z�`�b�g���\�^�h�e�v���x�`�g�h�]�h���i�j�h�n�b�e�y�����Q�b�k�e�h���\���j�Z�f�d�_��— 
�\�h�a�j�Z�k�l�������d�Z�e�����e�_�l���g�Z�a�Z�^�����D�j�Z�k�g�u�f���p�\�_�l�h�f���\�u�^�_�e�_�g�u���\�h�a�j�Z�k�l�g�u�_���b�g�\�_�j�k�b�b.  �>�Z�l�u���m�d�Z�a�Z�g�u���i�h��

�^�Z�g�g�u�f���k�l�Z�l�_�c���>�7�V�\�J�D�Q�R�Y���H�W���D�O�������������������=�D�U�R�Y���H�W���D�O���������������@�� 
�)�L�J�����I���� Macrofossil of peat cores along the southern transect. Number in frame — age, cal years BP. 
Red color highlights age inversion. Ages are given according to the data from articles [Tsyganov et al., 

2021; Zarov et al., 2023]. 
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�J�b�k�����I���� �;�h�l�Z�g�b�q�_�k�d�b�c���k�h�k�l�Z�\���l�h�j�n�y�g�u�o���k�d�\�Z�`�b�g���\�g�_���i�j�h�n�b�e�_�c�����Q�b�k�e�h���\���j�Z�f�d�_��— �\�h�a�j�Z�k�l�������d�Z�e����
�e�_�l���g�Z�a�Z�^�����D�j�Z�k�g�u�f���p�\�_�l�h�f���\�u�^�_�e�_�g�u���\�h�a�j�Z�k�l�g�u�_���b�g�\�_�j�k�b�b�� �>�Z�l�u���m�d�Z�a�Z�g�u���i�h���^�Z�g�g�u�f���k�l�Z�l�_�c��

[Lamentowicz et al., 2015; Tsyganov et al., 2021; Zarov et al., 2023]. 
�)�L�J�����I���� Macrofossil of peat cores out of transects. Number in frame — age, cal years BP. Red color 

highlights age inversion. Ages are given according to the data from articles [Lamentowicz et al., 2015; 
Tsyganov et al., 2021; Zarov et al., 2023]. 
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�J�b�k. �I 6. �H�[�h�a�g�Z�q�_�g�b�y �g�Z �j�b�k�m�g�d�Z�o 1-4: �j�Z�k�l�b�l�_�e�v�g�u�_ �h�k�l�Z�l�d�b (1-37): 1 – �k�n�Z�]�g�u, 2 – Sphagnum 
capillifolium, 3 – Sph. riparium, 4 – Sph. lindbergii, 5 – Sph. fuscum, 6 – Sph. angustifolium, 7 – Sph. 

magellanicum, 8 – Sph. papillosum, 9 – Sph. balticum, 10 – Sph. majus, 11 – Sph. jensenii, 12 – �K�n�Z�]�g�m�f 
�l�h�i�y�g�h�c �h�e�b�]�h�l�j�h�n�g�u�c, 13 – Sph. squarrosum, 14 – Sph. fallax, 15 – Sph. centrale, 16 – Sph. 

subsecundum, 17 – �K�n�Z�]�g�m�f �f�_�a�h�l�j�h�n�g�u�c, 18 – Sph. teres, 19 – �=�b�i�g�h�\�u�_ �f �o�b, 20 – �H�k�h�d�b, 21 – C. 
limosa, 22 – C. rostrata, 23 – C. lasiocarpa, 24 – C. cespitosa, 25 – C. juncella, 26 – C. globularis, 27 – 
�R�_�c�o�p�_�j�b�y, 28 – �<�Z�o�l�Z, 29 – �i�Z�i�h�j�h�l�g�b�d, 30 – �O�\�h�s, 31 – �I�m�r�b�p�Z, 32 – �d�m�k�l�Z�j�g�b�q�d�b, 33 – �d�h�j�Z �b 
�^�j�_�\�_�k�b�g�Z �b�\�u, 34 – �d�h�j�Z �b �^�j�_�\�_�k�b�g�Z �[�_�j�_�a�u, 35 – �d�h�j�Z �b �^�j�_�\�_�k�b�g�Z �_�e�b, 36 – �d�h�j�Z �b �^�j�_�\�_�k�b�g�Z 

�k�h�k�g�u, 37 – �g�_�h�i�j�_�^�_�e�_�g�g�u�_ �l�j�Z�\�y�g�u�_ �h�k�l�Z�l�d�b; 38 – �f�b�g�_�j�Z�e�v�g�u�c �]�j�m�g�l; 39 – �k�Z�i�j�h�i�_�e�v; 40 – �\�h�^�Z. 
�)�L�J�����I���� Legend for Figures 1-4: plant remains (1-37): 1 – sphagna, 2 – Sphagnum. capillifolium, 3 – 

Sph. riparium, 4 – Sph. lindbergii, 5 – Sph. fuscum, 6 – Sph. angustifolium, 7 – Sph. magellanicum, 8 – 
Sph. papillosum, 9 – Sph. balticum, 10 – Sph. majus, 11 – Sph. jensenii, 12 – Oligotrophic hollow 

Sphagnum, 13 – Sph. squarrosum, 14 – Sph. fallax, 15 – Sph. centrale, 16 – Sph. subsecundum, 17 – 
Mesotrophic Sphagnum, 18 – Sph. teres, 19 – Hypnaceae mosses, 20 – Sedges, 21 – C. limosa, 22 – C. 
rostrata, 23 – C. lasiocarpa, 24 – C. cespitosa, 25 – C. juncella, 26 – C. globularis, 27 – Scheuchzeria, 
28 – Menyanthes, 29 – fern, 30 – Equisetum, 31 – Eriophorum, 32 – dwarf shrubs, 33 – willow bark and 
wood, 34 – birch bark and wood, 35 – spruce bark and wood, 36 – pine bark and wood, 37 – unidentified 

herbaceous remains; 38 – mineral substrate; 39 – gyttja; 40 – water. 
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�I�J�B�E�H�@�?�G�B�?���� 
APPENDIX 2 

 
�L�Z�[�e�b�p�Z���I�������<�k�l�j�_�q�Z�_�f�h�k�l�v���\�b�^�h�\���l�h�j�n�Z 
�7�D�E�O�H���I�������3�H�D�W���W�\�S�H���R�F�F�X�U�U�H�Q�F�H 

�<�b�^���l�h�j�n�Z�������3�H�D�W���V�S�H�F�L�H�V �L�b�i���l�h�j�n�Z�����3�H�D�W��
types 

�<�k�l�j�_�q�Z�_�f�h�k�l�v������������
Occurrence, % 

�N�m�k�d�m�f������Fuscum O 22.4 
�K�n�Z�]�g�h�\�u�c���f�h�q�Z�`�b�g�g�u�c������Sphagnum hollow O 13.9 

�R�_�c�o�p�_�j�b�_�\�h-�k�n�Z�]�g�h�\�u�c������Scheuchzeria-Sphagnum O 6.49 
�L�j�Z�\�y�g�h�c�������+�H�U�E�D�F�H�R�X�V E 6.29 

�R�_�c�o�p�_�j�b�_�\�u�c������Scheuchzeria M 4.79 
�I�m�r�b�p�_�\�h-�k�n�Z�]�g�h�\�u�c������Eriophorum-Sphagnum O 4.19 

�L�j�Z�\�y�g�h�c�������+�H�U�E�D�F�H�R�X�V M 3.79 
�K�n�Z�]�g�h�\�u�c���\�_�j�o�h�\�h�c�������5�D�L�V�H�G���E�R�J��Sphagnum O 3.69 

�H�k�h�d�h�\�h-�]�b�i�g�h�\�u�c�������6�H�G�J�H-hypnum E 3.59 
�>�j�_�\�_�k�g�u�c�������:�R�R�G�\ E 3.49 

�L�j�Z�\�y�g�h-�k�n�Z�]�g�h�\�u�c�������+�H�U�E�D�F�H�R�X�V-Sphagnum O 3.39 
�L�j�Z�\�y�g�h-�]�b�i�g�h�\�u�c�������+�H�U�E�D�F�H�R�X�V-hypnum E 2.4 

�R�_�c�o�p�_�j�b�_�\�u�c������Scheuchzeria O 1.9 
�>�j�_�\�_�k�g�h-�l�j�Z�\�y�g�h�c�������:�R�R�G�\-herbaceous E 1.6 

�L�j�Z�\�y�g�h-�k�n�Z�]�g�h�\�u�c�������+�H�Ubaceous-Sphagnum M 1.4 
�I�m�r�b�p�_�\�u�c������Eriophorum O 1.3 

�>�j�_�\�_�k�g�h-�l�j�Z�\�y�g�h�c�������:�R�R�G�\-herbaceous M 1.3 
�I�Z�i�h�j�h�l�g�b�d�h�\�u�c�������)�H�U�Q E 1.3 

�R�_�c�o�p�_�j�b�_�\�h-�k�n�Z�]�g�h�\�u�c������Scheuchzeria-Sphagnum M 1.2 
�I�j�b�f�_�q�Z�g�b�_�� �l�b�i�u���l�h�j�n�Z����O – �\�_�j�o�h�\�h�c����M – �i�_�j�_�o�h�^�g�u�c����E – �g�b�a�b�g�g�u�c�� 

Note: Peat types: ombrotrophic (O), mesotrophic (M), eutrophic (E). 
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