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Chapter 1
Introduction

Matthias Fuchs 1 , Dmitry Bolshiyanov 2 , Mikhail Grigoriev 3,4 , Anne Morgenstern 1 , Liudmila Pestryakova 5 , and
Leonid Tsibizov 4
1

Alfred Wegener Institute Helmholtz Centre for Polar and Marine Research, Potsdam, Germany

2

Arctic and Antarctic Research Institute, St. Petersburg, Russian Federation

3

Melnikov Permafrost Institute, Siberian Branch, Russian Academy of Sciences, Yakutsk, Russian
Federation

4

Trofimuk Institute for Petroleum Geology and Geophysics, Siberian Branch, Russian Academy of
Sciences, Russian Federation

5

M.K. Ammosov North-Eastern Federal University, Yakutsk, Russian Federation

Overview
This report provides an overview of the study locations, scientific objectives and field activities of the joint
Russian-German expeditions to Siberia in 2019 (Figure 1.0.1). Most expeditions cover investigations on the
biology, geology, geomorphology, coastal dynamics, ecology and paleoenviroment. Focus regions of this year’s
expedition were the Lena River Delta and Samoylov Island, as well as the Buor-Khaya Bay, the Batagay outcrop,
and the tundra taiga ecotone of Magadan and Central Yakutia (Figure 1.0.2).

Figure 1.0.1: Lena Delta Campaign 2019 logo and the Samoylov Research Station logo
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Co-operative Russian-German geoscientific research in Siberia resulted in annual expeditions to Yakutia
and the Siberian Arctic since 1993. An expedition to the Lena River Delta in 1998 within the framework of the
Russian-German Cooperation SYSTEM LAPTEV SEA, supported by the research ministries of both countries
was the first in the series of the annual joint Russian-German “LENA Expeditions” (Figure 1.0.1). This first
expedition laid the foundation for the establishment of a permafrost observatory on Samoylov Island in the
central Lena Delta and the operation of a research station, which has been serving as a scientific and logistical
base for the LENA expeditions ever since. Permafrost conditions, micrometeorology, trace gas exchange,
biology, and many other parameters are monitored at long-term measurement sites on the island. The research
station on Samoylov Island has been an important hub for the expeditions and has been providing important
data for the research community as a whole, for example through publication via data portals such as PANGAEA
(https://www.pangaea.de/) or integration into international data base repositories, such as the Global
Terrestrial Network for Permafrost (GTN-P; http://gtnp.arcticportal.org/).
In 2019, the LENA expedition covered the period from late March to mid of September. It was coordinated by Prof. Dr. Guido Grosse (Alfred Wegener Institute Helmholtz Centre for Polar and Marine Research AWI, Potsdam), Prof. Dr. Dmitry Bolshiyanov (Arctic and Antarctic Research Institute - AARI, St. Petersburg)
and Dr. Mikhail Grigoriev (Melnikov Permafrost Institute, Siberian Branch, Russian Academy of Sciences – MPI
SB RAS, Yakutsk) and led by Dmitry Bolshiyanov (AARI) and Volkmar Aßmann (AWI).

Figure 1.0.2: Expedition locations under the framework Expedition Lena 2019

The Research Station Samoylov Island (Figure 1.0.1) is operated by the Trofimuk Institute for Petroleum
Geology and Geophysics, Siberian Branch, Russian Academy of Sciences (IPGG SB RAS), and provides
a logistics-staging base, laboratories for field work and accommodation for the scientists, technicians and
students. In addition to research on Samoylov Island, field sites included other locations within the Lena River
Delta and adjacent to it, e.g. the two Lena Delta main channels Sardakhskaya and Olenekskaya. Additional
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expeditions set out to Sardakh and Kurungnakh Islands, and to Khabarova, as well as the Tiksi and Buor-Khaya
Bay in July and August.
Furthermore, the Magadan and Central Yakutia expedition include field work that extends long lasting multi-proxy
studies of Siberian landscapes across and ahead of the arctic treeline. It was coordinated by Prof. Ulrike
Herzschuh (AWI Potsdam) and Prof. Dr. Liudmila A. Pestryakova (North-Eastern Federal University Yakutsk).
The fifth chapter gives a brief overview of the Magadan activities in Summer 2019.
Participants and their affiliations are listed in the appendix (Table A.1.1 - Table A.1.9). In addition, the appendix
lists collected samples and measurements made in 2019. This report consists of contributions from the
expedition participants. The authors of the contributions are responsible for content and correctness.
Expedition Lena 2019 – Participants and itinerary
106 scientists, technicians and students participated in the Lena 2019 expedition, of which 62 were based at
Russian research institutions and universities, 34 were from Germany, five from Switzerland, four from Finland
and one from the UK. Group photographs for April, July, August and September are presented in Figures 1.0.3 1.0.15.
70 scientists stayed at Samoylov Research Station under the scientific lead of Mikhail Grigoriev (MPI), Hanno
Meyer (AWI), Christina Biasi (UEF), Birgit Heim (AWI), Torsten Sachs (GFZ), and Wolfram Geissler (AWI) during
spring and summer 2019.
Jens Strauss (AWI) led the CACOON ice campaign, which was taking place from 25th of March to 10th of April
2019 on the near-shore zone of the Laptev Sea. In total, a group of 10 participants (3 from Germany, 1 from the
UK, and 6 from Russia) took part in this campaign, which started and ended in Tiksi.
Three ship-based expeditions took place in the larger Lena Delta area. Dmitry Bolshiyanov (AARI) led the
Traverse Lena Delta Expedition (20th June - 9th July 2019) covering the Olenekskaya Channel and Matthias
Fuchs (AWI) led the CACOON sea expedition to the Laptev Sea shelf area and a smaller trip covering the
Sardakhskaya Channel.
Four land expeditions took place in the larger Lena Delta region in July and August. The expedition to the
Chekurovka village region (16th July - 8th August 2019) in the lower course of the Lena River was under the
direction of Olga Urman (IPPG). The expedition to Buor-Khaya Bay (20th July - 3rd August 2019) was led by
Ivan Khristoforov (MPI), the expedition to Khabarova (1st August - 14th August 2019) was under the direction of
Liudmila Lebedeva (MPI), and the SIOLA expedition in the Lena Delta, around Tiksi and the Buor-Khaya Bay
(3rd August - 16th September 2019) was led by Wolfram Geissler (AWI).
In addition to the Lena Delta expeditions, four additional expeditions were carried out during spring and summer
2019. In spring, Sebastian Wetterich (AWI) led the expedition to the Batagay outcrop (19th March - 11th April
2020). During summer, Boris Biskaborn (AWI) led the Magadan expedition (25th June - 3rd July 2019), Torben
Windirsch (AWI) carried out an expedition to the Pleistocene Park in Cherskiy (4th July - 18th July 2019), and
Elisabeth Dietze (AWI) was the chief scientist on the expedition to the Yakutsk-Nyurba region during August
(18th August - 31st August 2019).
Data management
The data collected within the framework Expeditions to Siberia 2019 are stored on the Pangaea data set
repository (www.pangaea.de). Data from chapter 2 and chapter 3 are archived under the campaign label
RU-Land_2019_Lena. Data from chapter 4 are archived under the campaign labels RU-Land_2019_Batagay
(chapter 4.1), RU-Land_2019_Cherskiy (chapter 4.2), or RU-Land_2019_Nyurba (chapter 4.3). Data from
chapter 5 are archived under the campaign label RU-Land_2019_Kisi.
Acknowledgements
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Figure 1.0.3: Expedition Lena members on Samoylov Island in Spring 2019

Figure 1.0.4: CACOON Ice expedition team
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Figure 1.0.5: Batagay expedition team in April 2019

Figure 1.0.6: Expedition Lena members on Samoylov Island in June/July 2019
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Figure 1.0.7: Expedition Lena members on Samoylov Island in July 2019

Figure 1.0.8: Expedition Lena members on Samoylov Island in August 2019
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Figure 1.0.9: Expedition Lena members on Samoylov Island in August/September 2019

Figure 1.0.10: Team Khabarova in August 2019
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Figure 1.0.11: UEF expedition team in July 2019

Figure 1.0.12: EPFL expedition team in Tiksi
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Figure 1.0.13: SIOLA expedition team in Tiksi

Figure 1.0.14: CACOON Sea expedition team in front of Sobo-Sise Cliff
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Figure 1.0.15: Nyurba expedition crew
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Lena Delta - Spring 2019

Edited by Julia Boike, Irina Fedorova, Julia Martin, Jens Strauss, Christian Wille
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CACOON Ice: Spring campaign NERC-BMBF project ‘Changing Arctic Carbon Cycle in the
Coastal Ocean Near-Shore (CACOON)’
Jens Strauss 1 , Olga Ogneva 2 , Juri Palmtag 2 , Alexey Aksenov 3 , Matthias Fuchs 1
1

Alfred Wegener Institute Helmholtz Centre for Polar and Marine Research, Potsdam, Germany

2

Northumbria University, Newcastle, United Kingdom

3

Arctic and Anarctic Research Institute, St. Petersburg, Russia

Fieldwork period and location
From March 26th to April 10th , 2019 (on Tiksi Bay nearshore and Lena river channel Sardakhskaya).
Expedition lead
J. Strauss (Section Permafrost Research, AWI Potsdam, jens.strauss@awi.de)
Scientific coordination
J. Strauss and P. Mann (Northumbria University, Newcastle, UK, Paul.Mann@northumbria.ac.uk)
Funding
This project was kindly funded by a joint BMBF-NERC’s program “Changing Arctic Ocean” (CACOON-project,
NERC grant no. NE/R012806/1, BMBF grant no. 03F0806A).
Contribution to public outreach
We contribute field stories, interviews and pictures to the newsletter ‘sustainability’ by the German Federal
Goverment. Moreover, our research is highlighted on the website of the federal goverment.
(https://www.bundesregierung.de/breg-de/aktuelles/tauender-permafrost-eineunterschaetzte-gefahr-fuer-das-weltklima-1614664)
General scientific rationale and objectives
With the CACOON project, we aim to quantify the effect of changing freshwater export and terrestrial permafrost
thaw on the type and fate of river-borne organic matter (OM) delivered to Arctic coastal waters, and resultant
changes on ecosystem functioning in the coastal Arctic Ocean. The CACOON ice expedition was the first step
to set the observational basis for the projects combined observational, experimental and modelling approach.
With the gained sample material, we will conduct laboratory experiments to parameterise the susceptibility of
terrigenous carbon to abiotic and biotic transformation and losses, and then use the results from these to deliver
a marine ecosystem model capable of representing the major biogeochemical cycles of carbon, nutrients and
OM cycling in these regions. We will apply this model to assess how future changes to freshwater runoff and
terrigenous carbon fluxes alter the biogeochemical structure and function of shelf ecosystems. Our aims for the
project are the following:
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• generate novel seasonally-explicit datasets of OM source and transformation across the Lena River
nearshore environments
• identify and parameterise key abiotic and biotic processes affecting terrestrial organic matter fluxes from
land-to-ocean
• deliver projections of how future changes to freshwater runoff and terrestrial organic matter fluxes will alter
the biogeochemical structure and function of shelf ecosystems.
Methods and fieldwork summary
The expediting participants are listed in Table 2.1-1 and on the group picture (Figure 2.1.1). The Expedition
itinerary is listed in Table 2.1-2.
Expedition itinerary and general logistics
Starting from Tiksi, we (Figure 2.1.1) planned to go out as far as possible with our camp on sledges (Figure
2.1.2) on the sea ice for getting the biggest possible salinity gradient from the river into the shelf. In total, we
planned to be in the field for 14 days. 2.5 days each were planned for transit, resulting in a 9-day sampling
program. We planned to sample 12 sites on a 100 km long east to west transect starting offshore and ending in
the mouth of the Sardakhskaya channel.

Figure 2.1.1: Participants from left to right: Jens Strauss, Olga Ogneva, Alexey Aksenov, Juri Palmtag, Matthias
Fuchs, Yuri Nasyrov, Victor Dobrobaba, Valeri Kulikov, Sergei Kamanin, Missing: Alexander Shiyan, picture:
Jens Strauss
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Figure 2.1.2: Vehicles during expedition. (From left to right) the camp consists of a freight sledge, a vezdekhod
(caterpillar all-terrain vehicle) for reaching field sites further away from campsites, a cabin on sledges (balok)
used for accommodation and laboratory work and a tractor for pulling the sledges.
However, as there was a unbreachable crack (72.5255°N; 129.8648°E, see Figure 2.1.3) to the north and to
the east of approximate 5 m width with very thin ice to open water, we were not able to do the transect on the shelf.

Figure 2.1.3: Crack in the sea ice blocking the way east to sample the transect to the shelf
Adapting to such an event, we shifted to our alternative sampling strategy and sampled a transect upstream to
a heavily eroding permafrost cliff ca. 40 km upstream the Sardakhshaya channel with sampling locations every
5 km (see Figure 2.1.4). At each site, we collected 20 l water with a water sampler from up to 3 depth levels. In
addition we took 3 ices cores (Kovacs Mark ll ice corer) and up to two UWITEC (gravity corer) short cores from
the surface sediments. Moreover, at each site we took gas (CO2 , N2 O or CH4 ) and snow samples, snow depth
measurements and environmental data using a Multiparameter Water Quality Sonde (water depth, salinity, pH,
dissolved oxygen, conductivity, etc.). Impression from the sampling are shown in Figure 2.1.5).
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Figure 2.1.4: Sampling locations of the adjusted field plan as well as cracks identified on remote sensing
images after field work. Map compiled by M. Fuchs.

Outreach
Our weekly reports (in German only) are available for our first and second week of fieldwork:
1. https://www.awi.de/fileadmin/user_upload/AWI/Forschung/Geowissenschaft/

Periglazialforschung/Bilder_Peri/Stationen/Wochenberichte_Samoylov/2019_1_
Wochenbericht_CACOON_ice.pdf
2. https://www.awi.de/fileadmin/user_upload/AWI/Forschung/Geowissenschaft/

Periglazialforschung/Bilder_Peri/Stationen/Wochenberichte_Samoylov/2019_2_
Wochenbericht_CACOON_ice.pdf)
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Figure 2.1.5: Field work in progress, a) ice core drilling, b) ice thickness measurement, c) measurement of ice
core temperature, d) water sampling, e) CTD measurements, and f) sediment coring
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Table 2.1-1: Participants of the expedition CACOON Ice 2019, list of participants is sorted alphabetically.
Name

Institute

Responsibilities

Aksenov, Alexey

AARI St. Petersburg

Logistics: Deep drilling
Science: sub sampling deep cores for diatoms and
dating

Dobrobaba, Viktor

Hydrobase Tiksi

Field logistics, head of the Hydrobase crew

Fuchs, Matthias

AWI-P, Germany

CTD profiles, ice coring

Kamanin, Sergey

Hydrobase Tiksi

Cook helper

Kulikov, Valeri

Hydrobase Tiksi

Cook

Nasyrov, Yuri

Hydrobase Tiksi

Vezdekhod driver

Ogneva, Olga

AWI-B, Germany

Water sampling and processing

Palmtag, Juri

Northumbria University, UK

Water sampling and processing, CTD profiles

Shiyan, Alexander

Hydrobase Tiksi

Tractor driver

Strauss, Jens

AWI-P, Germany

Logistics: german expedition lead
Science: ice coring, UWITEC short core sampling

Table 2.1-2: Timetable for the expedition CACOON Spring: Camp and deep drilling rig location
Date

Location

25.03.2019

Arrival in Tiksi

26.03.2019

Tiksi on-site logistics, packing

27.03.2019

Loading and reparation expedition vehicles, starting to first stop (Lake Golzovove) late
afternoon

28.03.2019

Transfer

29.03.2019

Arrival at first sampling location on afternoon, start sampling

05.04.2019

End of sampling, start transfer to Tiksi late afternoon

06.04.2019

Transfer

07.04.2019

Transfer

08.04.2019

Arrival at Tiksi early morning and preparation of the sample freight and equipment

09.04.2019

Preparation of the sample freight and equipment

10.04.2019

Departure

Preliminary results
Material and data in a nutshell
Water samples
• 21 samples (1-3 depth per Station) with 455 subsamples
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• 407 L of water were filtered
UWITEC gravity sampler cores
• 13 short cores
Ice cores
• 39 ice cores from 13 sites (ca. 78 m in total)
Gas samples
• 42 gas samples

Sampling strategy
To give a broad overview, following sampling procedures and analyses were in the focus of the campaign:
Recovered water samples were frozen and unfrozen, filtered and unfiltered. Ice cores were taken close to water
sampling locations.
The sample name code for the majority of the samples is composed of the abbreviation of the project CACOON
(CAC), the year (19), the site (e.g. 01) and additional number like water sampling depth or number for ice core.
All Sardakhskaya (upstream) sample locations are marked with a capital letter instead of a number (see Figure
2.1.4).
Work package 1: Water and gas sampling
Olga Ogneva 1 , Juri Palmtag 2 , and Matthias Fuchs 1
1

Alfred Wegener Institute Helmholtz Centre for Polar- and Marine Research, Potsdam, Germany

2

Dept of Geography & Environmental Sciences, Northumbria University, Newcastle upon Tyne, UK

Background and objectives
Gas and water samples were obtained and preserved for further laboratory analysis in Bremerhaven and
Potsdam Germany and Newcastle upon Tyne, UK.
Sampling and methods
Water samples were taken from ice core holes using a water sampler. Immediately after the water was sampled,
the work continued in the provisional laboratory (Balok). Water samples were subsampled for Dissolved and
Particulate OC (DOC/POC), ON (DON/PON), POC 𝛿 13 C, POC Δ14 C, PON 𝛿 15 N, cDOM, DOC 𝛿 13 C, DOC Δ14 C,
DIC, DIC 𝛿 13 C, DIC Δ14 C, H2 O isotopes, anions & cations, gas samples (CO2 , N2 O or CH4 ) and biomarkers.
Samples were filtered, acidified or poisoned to preserve if needed and stored either frozen or at 4 °C for further
analysis in Germany or United Kingdom. Water samples for dissolved methane concentration were collected
into 100 ml headspace vials using Direct-Fill VOA method to minimize contact with air and then preserved with
sulfuric acid and stored at 4 °C.
Preliminary results
Prior to any water sampling, CTD (conductivity, temperature, depth) were measured using a handheld CastAwayCTD from SonTek/YSI Inc. Each location was measured with at least two measurement runs. Preliminary
results from each location are summarized in Table 2.1-3 and Figure 2.1.4. These results show that water depth
is between 2 and 18 m and that the water temperature in general is below 0.25 °C (except CAC19-F) (Figure
2.1.6a). The conductivity (Figure 2.1.6b) is decreasing with depth for the top two meters of the water column
and then becomes stable for deeper profiles (except CAC19-E and -F).
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Longitude

Date

Depth [m]

Mean Temp.
[°C]

Mean
Conductivity
[ 𝜇S cm-1 ]

Mean Sound
velocity [m
s-1 ]

Mean Specific
conductance
[ 𝜇S cm-1 ]

Mean Salinity
[psu]

Mean Density
[kg m-3 ]

CAC19-01
CAC19-02
CAC19-03
CAC19-04
CAC19-23
CAC19-A
CAC19-B
CAC19-C
CAC19-D
CAC19-E
CAC19-F
CAC19-G
CAC19-H

Latitude

Table 2.1-3: Summary of the CTD measurements along the transect

72.5090
72.5168
72.5254
72.5255
72.5214
72.5013
72.4794
72.4556
72.4615
72.5019
72.5188
72.5354
72.5641

129.2480
129.5455
129.8420
129.8639
129.6930
129.1017
128.9711
128.8445
128.6944
128.6298
128.4922
128.3533
128.2385

30.03.2019
29.03.2019
30.03.2019
31.03.2019
31.03.2019
01.04.2019
01.04.2019
02.04.2019
02.04.2019
03.04.2019
03.04.2019
04.04.2019
04.04.2019

19.57
2.48
3.13
2.88
2.05
11.72
5.31
1.99
17.95
2.75
3.37
8.09
3.14

0.08
0.05
0.05
0.07
0.08
0.06
0.08
0.03
0.05
0.10
1.31
0.13
0.09

232.83
232.83
239.57
240.02
238.79
231.59
232.79
238.73
230.54
227.77
285.76
234.50
235.19

1403.14
1402.94
1402.95
1403.06
1403.12
1403.08
1403.12
1402.86
1403.05
1403.20
1409.22
1403.39
1403.17

464.23
464.74
478.20
478.67
475.96
462.00
464.08
476.85
460.22
453.70
542.93
466.59
468.63

0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.20
0.25
0.21
0.21

1000.04
1000.02
1000.03
1000.03
1000.03
1000.05
1000.03
1000.03
1000.06
1000.02
1000.12
1000.04
1000.03

Figure 2.1.6: Temperature (a) and conductivity (b) distribution with depth for profiles along the transect.
CAC19-F is excluded from these graphs, because this location deviates strongly from the other points.
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Work package 2: ice sampling
Jens Strauss 1 , Matthias Fuchs 1 , Alexey Aksenov 2 , (Ingeborg Bussmann 3 , Ellen Damm 4 , Paul Overduin 1 ,
Melanie Bergmann 4 : not in field)
1

Alfred Wegener Institute Helmholtz Centre for Polar- and Marine Research, Potsdam, Germany

2

Arctic and Antarctic Research Institute, St. Petersburg, Russian Federation

3

Alfred Wegener Institute Helmholtz Centre for Polar- and Marine Research, Helgoland, Germany

4

Alfred Wegener Institute Helmholtz Centre for Polar- and Marine Research, Bremerhaven, Germany

Objectives
Ice cores were obtained for later analysis of the methane cycle and microplastic content.
Methods
For each station, three ice cores were drilled with a Kovacs Mark ll ice coring system (9 cm diameter). The first
core (labelled with “-1”) is collected to measure the in-situ temperature and will be handled as back-up core. The
second core (“-2”) was collected for methane analysis and the third core (“-3”) for microplastic analysis.
The ice temperature was measured immediately after retrieval with a temperature probe (Testo 720) in predrilled
holes every 10 cm. The ice cores for temperature and methane measurements were packed in PE tubings and
stored continuously frozen in thermo boxes.
Preliminary results
Site and ice core descriptions
In total 39 cores were collected with a diameter of 9 cm (Figure 2.1.7, Kovacs Mark ll coring system) leading to
a total of 75.76 m of ice retrieved. A summary is given in Table A.2.1.

Figure 2.1.7: Example of an ice core taken and described in the field. Ice core CAC19-E-1 segment ll
(101-207.5 cm)
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Work package 3: Sediment sampling
Jens Strauss 1 , Alexey Aksenov 2 , and Matthias Fuchs 1
1

Alfred Wegener Institute Helmholtz Centre for Polar and Marine Research, Potsdam, Germany

2

Arctic and Antarctic Research Institute, St. Petersburg, Russia

Objectives
Sea and riverbed sediment cores were collected to analyze the carbon and nitrogen contents.
Methods
Samples were collected with an UWITECH gravity corer. For most sample locations, however, only the top most
sediment layers (ca. 0-20 cm) could be retrieved, due to the coarse fraction of the sediment.
Preliminary results
Often the small height of drop and the sandy, compact river bed led to only short sediment cores (Figure 2.1.8).
Nevertheless, in total 13 sediment cores could be retrieved and are summarized in Table 2.1-4.
Table 2.1-4: List of sediment cores retrieved during the expedition
Location
CAC19-03
CAC19-04

Latitude
72.5254
72.5259

Longitude
129.8420
129.8638

CAC19-23

72.5213

129.6930

CAC19-A

72.5013

129.1016

CAC19-B

72.4794

128.9711

CAC19-C

72.4557

128.8445

CAC19-E

72.5018

128.6297

CAC19-F

72.5187

128.4922

CAC19-G

72.5354

128.3532

Sediment core
CAC19-03-SED-1
CAC19-04-SED-1
CAC19-23-SED-1
CAC19-23-SED-2
CAC19-A-SED-1
CAC19-A-SED-2
CAC19-B-SED-1
CAC19-C-SED-1
CAC19-C-SED-2
CAC19-E-SED-1
CAC19-F-SED-1
CAC19-F-SED-2
CAC19-G-SED-1

23

Depth
5
?
29
48.5
5
5
17.5
22.5
56
35
15.5
?
3

Remarks
with Uwitec, but not in a liner
21-22.5 cm: air bubble
29-39.5 cm: air and water
mixed sample in bag
small core
sand
mixed sample in bag
-
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Figure 2.1.8: A sandy sediment sample from CAC19-4-SED-1
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possible! Especially Victor Dobrobava and his team for onsite field logistics from Hydrobase Tiksi, and the Lena
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Samoylov long-term observatory
Christian Wille 1 , Torsten Sachs 1 , Peter Schreiber 2 , Lutz Beckebanze3 , Volkmar Assmann 2 , (Niko
Bornemann 2 , Lars Kutzbach 3 , Julia Boike 2 : not in field)
1

Helmholtz-Zentrum Potsdam - GFZ German Research Center for Geosciences, Potsdam, Germany

2

Alfred Wegener Institute Helmholtz Centre for Polar and Marine Research, Potsdam, Germany

3

Institute of Soil Science, Universität Hamburg, Hamburg, Germany

Fieldwork period and location
From March 28th to April 14th , 2019 and from June 30th to September 17th , 2019 (on Samoylov Island).
Objectives
The Samoylov Long-Term Observatory (SALTO) aims to continue the existing long-term observation of vertical
carbon and energy fluxes as well as meteorological, hydrological, and permafrost conditions on Samoylov
Island in the Lena River Delta. This continuous time series will provide unique insights into the change of the
permafrost landscape on Samoylov Island. Especially long time series of the vertical fluxes of carbon (CO2
and CH4 ) are required in order to detect inter-annual variability and long-term changes in the carbon balance.
Further observations include measurements of the active layer, such as thaw depth and subsidence (CALM).
SALTO methods (or) fieldwork summary
During the field work in March/April 2019, necessary maintenance work was carried out on all instruments
deployed at the various meteorological, soil, and trace gas measurement systems on Samoylov Island.
Additionally, all data from the winter season of 2018/2019 were downloaded from the data loggers and stored
on backup hard drives in the station. Automatic data download and visualization processes were set up on the
server in the station building.
A new instrument for the measurement of precipitation (Pluvio2 L, Ott Hydromet GmbH, Germany) was installed
at the long-term meteorological station (Figure 2.2.1). The new rain gauge can measure liquid and solid
precipitation.
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Figure 2.2.1: The new installed Pluvio2 L measuring solid and liquid precipitation installed at the long-term
observational site in April 2019 (Picture: Peter Schreiber).

Maintenance of 60 m borehole - sand filling
The iron pipe extends from above the surface down to the first 2.5 meters inside the borehole. When the
borehole was opened, the inside was covered with snow and ice which presumably entered the cover through a
one-cent coin big hole at the side (Figure 2.2.2). An attempt was made to fill the borehole with sand taken from
the Samoylov flood plain. The filling material (mostly sand) for the 60m-borehole turned out to be not completely
dry and got stuck at the upper part of the pipe. Consequently it was not possible to move more sand down to
lower depths. Thus, the refilling process had to be postponed to a future campaign.
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Figure 2.2.2: Overview and instrumentation of the 60m-borehole site on Samoylov a) with wooden shield (upper
left), b) without the top wooden cover (upper right), c) snow and ice inside the metal pipe as well as plastic tubes
with installed temperature chain - tubes closed with red caps (lower left), d) card board was used to fill the sand
into the pipe (lower right). Pictures taken by Peter Schreiber and Frieder Tautz.

Subsidence measurements on Samoylov and Kurungnakh
Manual subsidence measurements were taken on Samoylov and Kurungnakh at the subsidence rods (Figure
2.2.3, Table A.2.2), along with snow depth measurements (see chapter 2.3). The subsidence was measured by
taking the distance between acrylic glass plate on the ground and the end of the rod. The measurements were
taken in four different directions taking the obliquity of the plate into account. Often, depth hoar was formed
underneath the plate lifting it by a few centimeters. Some of the plates were also broken or submerged in ice
(for example, in the Alas).
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Figure 2.2.3: a) Glass fibre rod SaSubMan-E01 (top left) and b) metal rod SaSubMan-1 (top right) for manual
subsidence measurements on Samoylov, c) snow profile at manual subsidence rod SaSubMan-E03 on
Samoylov (bottom).

Maintenance work June - September 2019
During the field work in June-September 2019, small additional maintenance work was carried out which included
reading out the 100 m borehole from Sardakh, as well as reading out some temperature loggers from ponds and
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lakes on Samoylov and Kurungnakh. On Samoylov, the data transfer between the measurement systems in the
field and the backup server in the station building was optimized. Before the end of the field season, a backup
of measured data was again created and the heating system in the igloo was adjusted for a stable winter operation.
Preliminary results
Trace gas flux measurements with open-path (CO2 , H2 O) and closed-path (CO2 , H2 O, CH4 ) gas analyzers were
conducted continuously during the period September 2018 and September 2019. Small data gaps exist due to
a failure of the data backup scripts (09/2018), icing of the anemometer (12/2018), and the maintenance work
during the field season (04/2019 and 08/2019).
References
Bore hole data base: http://gtnpdatabase.org/datasets/view/1420
CALM data base: http://gtnpdatabase.org/datasets/view/1418
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Mobile snow depth measurements and snow characteristics on tundra
(Julia Martin 1,2 : not in field), Frieder Tautz 1 , Peter Schreiber 1 , (Bill Cable 1 , Niko Bornemann 1 , Hanno
Meyer 1 , Julia Boike 1 : not in field)
1

Alfred Wegener Institute Helmholtz Center for Polar and Marine Research, Potsdam, Germany

2

Department of Geoscience, University of Bremen, Bremen, Germany

Fieldwork period and location
From March 29th to April 12th , 2019 (on Samoylov Island and Kurungnakh Island).
Objectives
Snow plays a key role in the thermal regime of permafrost, as well as for the supply of water for vegetation and
for erosional processes. Besides areal coverage, snow depth and snow water equivalent (SWE) are the most
important parameters for snow cover investigations as they define the insulation properties and the amount of
stored water, respectively. Across arctic lowlands, however, the snow cover is very heterogeneous reaching from
a few centimeters on flat elevated areas to several meters in local depressions or valleys. This leads to greatly
varying water content within the snow cover. The main focus of the field work was to obtain in depth the spatial
distribution of the snow cover on Kurungnakh Island and Samoylov Island, by first testing and afterwards using
a magnetic snow depth probe for large snow depth transects.
Methods (or) fieldwork summary
The field work was aimed at testing the magnetic snow depth probe (mSDP) and its software and then to obtain
field data for the description and quantification of snow cover properties with particular attention to:
A snow depth transects
B snow pit (description with temperature profiling and SWE monitoring).
Additionally, validation data for the snowpack analyser (SaSnow2012) have been taken. Snow depth measurements and snow pits including snow water equivalent measurements were conducted strategically along distinct
landscape features such as polygons on Samoylov Island (Figure 2.3.2) as well as randomly, covering the most
common terrain types on Kurungnakh Island: Yedoma upland, gentle slopes, steep newly eroded slopes (as
accessible), valley troughs water tracks (Figures 2.3.3-2.3.5).
A Snow depth transects
The mSDP is similar to that of Sturm et al. 2018, but was built in-house. It allows snow depth measurements
to be quickly collected along transects and in grids. The device consists of a Magnetostrictive Transducer
contained within a 1.5 m long stainless steel rod (the probe), which can very accurately measure the position
of a magnet mounted on a plastic disk that slides up and down the rod. As the rod is inserted into the snow,
the plastic disk remains on the snow surface. When the tip of the rod reaches the ground surface, a button is
pressed and the device measures and records the snow depth along with the GPS position. The accuracy of the
magnetic depth measurement is approximately 0.1 cm however, the overall accuracy of the depth measurement
is significantly less (2 - 4 cm) due to uncertainties in the positioning of the tip in loose vegetation at the base of
the snowpack. The minimum measurable snow depth is 4 cm, due to the construction of the device.
To test the mSDP, the measured snow depth was validated using an avalanche probe (Figure 2.3.1 (A),
(B)). Furthermore, to ensure the mSDP rod was not penetrating the ground, the snow was removed, and the
penetration depth was visually controlled (Figure 2.3.1 (C)).
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Figure 2.3.1: Testing snow depth measurements with the mSDP close to Samoylov Research station (A).
Measurement with avalanche probe (B) at the same site to validate snow depth. Visual control if rod penetrates
ground (C) (Pictures: F. Tautz, 2019).

Several transects were performed on Samoylov Island (Figure 2.3.2) as well as on Kurungnakh Island (Figure
2.3.3). The means of transportation was on foot. Measurements were taken every ten meters along a transect.
The mSDP takes 10 measurements per site. Hence, each site consisted of 10 pairs of snow depth values and
coordinates, the means in centimeters were calculated and plotted using QGIS and a RapidEye imagery kindly
provided by the DLR through RapidEye Science Archive, Lena Delta special area project, Pl: Frank Günther.
The first transect with the mSDP on Samoylov was from south to north on March 31st , starting at the southernmost lake (“Banya Lake”) with almost no snow in the middle and aming for the ship navigation sign at the
northern tip of the island (Figure 2.3.2).
On Kurungnakh on April 3rd , snow depth measurements were taken at the shores of a thermokarst lake (“Lucky
Lake”) and towards the lake on various Yedoma Ice complex surface (Figures 2.3.3-2.3.5). The snow survey
also included various sites where instruments or measurements were done in the previous years as e.g. in the
north-eastern thermo-erosional valley of Kurungnakh Island (April 5th ) where measurements were performed
in Summer 2017 (Figure 2.3.3, 2.3.4). Furthermore, measurements were done from the Yedoma Ice complex
surface to the big Alas depression. The survey on the Yedoma (high) Ice complex in the north-eastern part going
southwards was done using the Vezdekhod, an all-terrain vehicle, whereby measurements were performed
approximately every 100 meters between sites (Figure 2.3.3, 2.3.4) as notable in the larger space between data
points.
From April 6th to April 12th transects on Samoylov Island were performed, covering distinct landscape features
such as polygonal centres and rims, troughs, lake centres and shores, whole polygons and the eastern shore
(Figure 2.3.2).
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Figure 2.3.2: mSDP transects and snow pit locations 2019 on Samoylov Island, Lena River Delta (Map:
RapidEye imagery)

Figure 2.3.3: mSDP transects and snow pit locations 2019 on Kurungnakh Island, Lena River Delta (Map:
RapidEye imagery)
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Figure 2.3.4: mSDP transects and snow pit locations 2019 on Kurungnakh Island North, Yedoma complex and
the 2017 studied valley (“Jan’s” valley) in the Lena River Delta (Map: RapidEye imagery)

Figure 2.3.5: mSDP transects and snow pit locations 2019 on Kurungnakh Island South, Lena River Delta
(Map: RapidEye imagery)
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B Snow pits
To determine the spatial distribution of the snow cover on small scale, several snow pit measurements were performed at the manual subsidence sites of Samoylov Island and Kurungnakh Island (Figure 2.3.6), 2.3.7), as well
as across Samoylov Island (Figure 2.3.6) and at “Hanno Meyers profile” (Figure 2.3.8). Snow depth, temperature
and snow water equivalent measurements were performed at each pit location. The data can be found in Table
A.2.3. “Hanno Meyers profile” (Figure 2.3.8) is a transect of about 15 to 20 m length, for isotope sampling near
the Samoylov Research station which is not included in this report. The starting location is snow pit LD19-SP-1-0
(Figure 2.3.6, 2.3.8) and with 2 m eastwards lateral distance several snow pits were opened. The transect ends
with snow pit LD19-SP-1-24. The pits in between are not displayed in Figure 2.3.6 but can be found in Table A.2.3.

Figure 2.3.6: Snow pit locations 2019 on Samoylov Island (Map: RapidEye imagery)
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Figure 2.3.7: Snow pit locations 2019 on Kurungnakh Island (Map: RapidEye imagery)

Figure 2.3.8: Lateral snow pit near Samoylov Research station, beginning (LD19-SP-0-1) and ending profile
(LD-SP-0-24) are marked. The location can be found in Figure 2.3.7 (Picture: F. Tautz, 2019).

Snow water equivalent measurements were conducted with a probe as shown in Figure 2.3.9 A. Basically, the
volume of the probe, the weight of the snow and the snow depth is determined. The 60 cm long snow water
equivalent probe came with a calibrated, mechanical scale transferring the weigth directly into a snow water
equivalent value in [mm/10] readable from the scale. It usually penetrates the upper vegetation layer by up to
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4 cm, in particular when the vegetation is moss. The vegetation layer depth is substracted from the snow depth
and removed out of the pipe.
For testing purposes the 180 cm long snow density probe (Figure 2.3.9, B) was used. With a digital hand scale
the snow weight was measured and by obtaining the snow depth the snow density can be calculated. Following
Sturm et al. 2010 at a given point, snow depth (hs ) is related to SWE by the local bulk density (pb ):

𝑆𝑊 𝐸 = ℎs

𝑝b
𝑝w

With hs in centimeters, pb in grams per centimeter and pw the density of water (1 g cm-3 ) and SWE in centimeters
of water.

Figure 2.3.9: Probe for snow water equivalent measurements with 60 cm length (A), probe for testing purposes
with 180 cm length (B) (Pictures: F. Tautz, 2019)
Validation data for snowpack analyser (SaSnow2012)
The snow surface to device distance was measured at SaSnow2012 for referential purposes on March 30th and
the labels were renewed where it was not legible anymore. Care had to be taken not to compress the snow
layers where the acoustic devices measure and not to step on snow above the snowpack analyser. Additionally,
SWE measurements were taken along the snowpack analyser at three spots to the north of the snowpack
analyser on April 4th (Figure 2.3.10).
• SWE measurements near the snowpack analyser (2.3-1)
– Snowing, cloudy, -15 °C, very thick ice layer above depth hoar
– 1 to 3 from logger box along snowpack analyser
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Table 2.3-1: Measurements near the snowpack analyser

1
2
3

[cm]
26
35
35

[mm/10]
8
11.4
9.5

Figure 2.3.10: SWE at the snowpack analyser (Picture: F. Tautz, 2019)

Preliminary results
When testing the mSDP, some issues occurred. The display always froze when the lower row was switched
to the last display, which could only be fixed by turning it off and on again. It was necessary to write down the
UTC time of a transect or a wrong measurement since the device started the ID-counting from one again when
turned off and it was thus easier to associate locations with the measurements. Care had to be taken when the
rod is pushed into the snow since it otherwise penetrates the vegetation up to 4 cm or the ground up to 1 cm.
Sometimes the rod was pulled out to early and the last measurements were wrong. Incorrect measurements
were always noted with UTC time and deleted when the data was transferred to the computer and saved as raw
and corrected files. It is helpful to use the device’s bearing and distance from the last measurement display to
make a straight transect.
Snow transects
On Samoylov Island maximum snow depths reached about 1.50 m and were obtained at lake rims southeast
of the Research Station and on the eastern shore (Figure 2.3.11). The measurements show minimum snow
depths of 0.04 to 0.2 m mainly on the frozen surfaces of different water bodies.
On Kurungnakh Island the maximum snow depths occur on lake shores (Figure 2.3.12) with up to 1.30 m and
in depression areas, which are very prominent in the thermo-erosional valleys in the north-eastern part of the
Island, where the maximum snow depth is >2 m (Figure 2.3.13) in a small river unit (at the nearby site Jan-B00
temperature measurements are available since 2018). Minimum snow depth of 0.04 to 0.2 m can mostly be
found in the southern part of the Island near Lucky Lake (Figure 2.3.12). The Yedoma Ice complex in the east is
classified by snow depths of up to around 0.8 m.
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Figure 2.3.11: Spatial distribution of snow depth on Samoylov Island (A), areas with maximum snow depth of
1.5 m on Samoylov Island marked in blue and red. Blue frame marks the transect to the eastern shore (B). The
red frame marks the lake rims (C). (Map: RapidEye imagery)

Figure 2.3.12: Spatial distribution of snow depth on Kurungnakh Island southern part (A), areas with maximum
snow depth of more than 1 m marked in green and pink. The green frame marks the transect beginning on the
northern shore of lucky lake northwards (B). The pink frame marks transects south of Lucky Lake (C) (Map:
RapidEye imagery)
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Figure 2.3.13: Spatial distribution of snow depth on Kurungnakh Island northern part (A), areas with maximum
snow depth of more than 1.5 m marked in purple and green. The purple frame marks the thermo-erosional
valleys (B) with highest snow depth (>2 m), in a small river feature next to the Jan-B00 profile. The green frame
marks a drained lake (C) (Map: RapidEye imagery)
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Ice-covering hydrological and hydrochemical regime in the Lena Delta in April 2019
Irina Fedorova 1 , Galina Zdorovennova 2 , Roman Zdorovennov 2 , Aleksei Aksenov 1
1

Saint Petersburg State University, Saint Petersburg, Russia

2

Northern water problems Institute Karelian Research Centeer RAS

Fieldwork period and location
From April 10th to April 17th , 2019 (period of field investigations on lakes and channels) and from April 20th to
August 23th , 2019 (long-term measurements using TR-chain, Fish Lake, Samoylov Island).
Introduction
The study of the Polar Regions is currently one of the priority research areas. As noted in the Special Report on
the Ocean and Cryosphere in a Changing Climate IPCC 2019 (Meredith et al. 2019): “The Polar Regions are
losing ice, and their oceans are changing rapidly. The consequences of this polar transition extend to the whole
planet, and are affecting people in multiple ways”.
The most noticeable climate changes occur in the high latitudes of the northern hemisphere. The most
vulnerable natural objects of the Arctic - the estuary, coastal ponds, lakes, swamps, and flooded territories are
affected by both climatic and anthropogenic factors.
The main features of Arctic climate change noted in the IPCC 2019, as well as the consequences of these
changes are as follows (Meredith et al. 2019):
1. Air temperature rises, as well as the temperature of surface layer of the Arctic Ocean in open water period.
2. The areas of sea and “land fast” ice is reduced, multi-year sea ice disappears, the volume of land glaciers
decreases, the snow cover on ice and on land is reduced, as well as the lake ice.
3. Ice-on of the Arctic seas is shifted to a later date.
4. The albedo of Arctic Ocean surface decreases in summer due to a sharp decrease in ice and snow.
5. The amount of water vapor in the atmosphere of Arctic increases, cloud covers increases.
6. Permafrost reduced, soil subsides
7. Numerous new lakes appear
8. River run-off into the seas of the Arctic Ocean increases.
9. A change in habitat occurs - the loss of the unique biodiversity of highly Arctic species, the expansion of
the subarctic species.
These and many other factors influence the thermal and dynamic processes in lakes and rivers of the Arctic coast
and determine recent biogeochemical dynamics of terrestrial aquatic ecosystem. The most important physical
and chemical processes in lakes and rivers that are affected by the regional Arctic climate are:
•
•
•
•
•
•
•
•

annual cycle of water and bottom sediments temperature
precipitation, evaporation and lake depth variation
water-ice, water-air, and water-sediments heat and mass fluxes
solar radiation fluxes - reflection, penetration, scattering, radiation heating
ice and snow cover - formation, melting, structure, thickness, duration
mixing - stratification cycles
river run-off and suspension transfer
gas regime - winter and summer anoxia, GHG emission, etc.

The most important changes in Arctic terrestrial aquatic ecosystems are the following:
• increase in the duration of the open water and biological summers, changes in the life cycles of biota
• shift of the timing of algae bloom
• an expansion of subarctic species, inhibition of high-arctic species, etc.
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The goal of our research is to study the thermo and hydrodynamics and recent biogeochemical ecosystem
dynamics of Arctic lakes and rivers on the background of regional climate variability.
Study site
The study was conducted on the lakes and channels of the Lena River Delta, the biggest delta in the Arctic.
The Lena River delta is a site typical for Northern Yakutia, playing a huge hydrological and environmental role in
the natural functioning of the large river basin and also affects the climate and ice processes in the Laptev Sea.
In spite of the natural reserve in the delta, it is of particular value to the local population involved in fishing and
hunting.
The climate of the research area is marine, polar, and severe. The polar day lasts from May to July, the polar
night - from early December to late January. The average frost-free period is about 40-50 days - from early June
to mid-September. The coldest months are December, January and February with an average temperature of -28
- -30 °C, the absolute minimum of -50.5 °C (Tiksi station) was recorded in February 2002. The warmest months
are July and August with an average temperature of just over +7.5 °C. The absolute maximum temperature
+34.3 °C was recorded in July 1991 (Tiksi station). More than 330 days a year are cloudy. In autumn-winter and
spring months, south-westerly winds prevail (average speed of 5-6 m/s), in the summer months - northeasterly
winds are typical (average speed of 4.5 m/s).
Objectives
The objectives of the research are nine lakes on Samoylov Island: Banya-1, Banya-2, Banya-3, Molo, Fish,
Northern, North-East, Eastern, and Southern (Figure 2.4.1), and three channels near this island - Olenekskaya
and Bykovskaya channels and one profile on main channel (Figure 2.4.2). The features of the climate and
landscapes of Samoylov Island were considered in Chetverova et al. 2013 and Boike et al. 2013, and delta
hydrology in Fedorova et al. 2015.
The time schedule of measurements in April 2019 is presented in Table A.2.4.

Figure 2.4.1: Lakes of Samoylov Island, studied in April 2019.
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Figure 2.4.2: The position of the measurement stations on the channels of the Lena River delta in April 2019,
station 1 is located near the right bank on all channels.

Methods
Measurements in April 2019 included water sampling and vertical sounding of the water column of lakes
and channels. In the vertical sounding mode, measurements of water temperature, specific conductivity,
photosynthetically active solar radiation (PAR) fluxes, concentrations of dissolved oxygen, as well as current
velocities were made. Multiparameter probes CTD-48M, CTD-90M and RBR-Concerto were used (Figure 2.4.3).

Figure 2.4.3: Vertical sounding on the reservoirs of the Lena River delta in April 2019, CTD-48M
Water discharge measurements were carried out in three Lena River channels (Bykovskaya, Olenekskaya
and main channel) (Figure 2.4.2). Profiles on the main channel and Bykovskaya Channel were located at
representative (standard) channel positions according to Russian Hydrometeorological Service. At each profile
5-7 stations were done (Table A.2.4) at a distance of about 75-150 m from each other. The vertical soundings
were carried out from the lower boundary of the ice to the bottom sediments with a vertical step of 5-8 cm - on
standard horizons (15 %, 65 % and 85 % of depth) for the ice-covering period.
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Measurements of a snow and ice thickness were done at each station (Table A.2.4). Water discharge (Q) will be
calculated by the equation Q=F*v, were F is a square of a channel profile and v is the current velocity (Fedorova
et al. 2015).
Samples of water were taken to determine the concentration of chemical elements, abundance and species
composition of the zooplankton community (Figure 2.4.4) and turbidity on channels. Samples were collected
in chosen verticals and depths of the Lena River channel and lakes of Samoylov Island. Water samples were
collected by plastic water sampler of HidroBios with a volume 2.5 liters. For turbidity results water was filtered
in the laboratory through pre-prepared paper filters (diameter 10 cm) with a “Kuprin” filtration device or through
glass microfiber or polycarbonate filters (GF pore size of 0.45 nm, diameter 4.7 cm and PC) using a vacuum
system. Paper filter were used for receiving the turbidity; GF filters - for following geochemistry analyses.
Further filters were dried and weighed in the laboratory. Turbidity was determined as the difference between the
full and the empty filter divided by the volume of the sample. According to the calculated water discharge and
turbidity, suspended supply will be determined. All chemical parameters will be determined in the laboratory in
St. Petersburg State University before the analytical work. All sample for further hydrochemical analyses were
filtrated through cellulose acetate (cations, anions, isotopes) or glass (DOC, CDOM) filters. Samples for cations
and DOC were preserved with 65 % HNO3 and 30 % HCl correspondingly and stored in +4°C. Nutrient samples
were kept frozen. These samples were transported to St. Petersburg for later analyses.
The lacustrine sediment core from Northern Lake with length of 28 cm, Fish Lake (32 cm), and Eastern Lake
(16 cm) had been taken by UWITEC system and transported to St. Petersburg for biogeochemical analyses.

Figure 2.4.4: Sampling of water
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Figure 2.4.5: Sampling of lacustrine sediments

Hydrobiological samples were taken in 8 lakes of Samoylov Island (Figure 2.4.1). Sampling of zooplankton
was carried out by filtering with the help of the Epstein plankton net (mesh size is 100 𝜇m, diameter 19 cm)
and was fixed with 70 % alcohol or 4 % borax-buffered formalin. Hydrobiology analyses including microscopy
and calculation of indexes will be carried out according to standard methods (Konstantinov 1986). The main
structural characteristics of zooplankton communities will be analyzed at Kazan University.
We also studied the seasonal evolution of water temperature and dissolved oxygen concentration in Fish Lake
from April 21th to August 23th , 2019 using a chain installed in the central part of this lake. The chain was placed
into the lake and stretched between an anchor and a buoy. Seven RBR loggers were installed at depths 2.5 m
(TDO), 3.0 m (TR), 3.5 m (TDO), 4.0 m (TR), 4.5 m (TDO), 5.0 m (TDO), and 5.5 m (TDR) (Figure 2.4.6). The
measurement interval was five minutes.
The characteristics of the used devices are shown in Table A.2.5.
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Figure 2.4.6: Chain, equipped with temperature, dissolved oxygen and pressure RBR loggers, before
placement into Fish Lake in April 2019

Preliminary results
Lena River delta channels in April 2019
Ice and snow thickness
The snow layer on ice was higher on channels than on lake ice: channels’ ice reached 86 cm on the main
channel (Table A.2.4). The ice thickness valued 1.30-2.14 m for stations on channels. Water level was under
ice surface and up the ice surface for different parts of the channels (Figure 2.4.7).
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Figure 2.4.7: Clearing snow before drilling a hole in the ice of the Main channel, April 2019

Water temperature
Measurements of water temperature were carried out using CTD-48M. The temperature of water did not exceed
0.8°C in all stations of all channels.
The lowest water temperature was in the main channel and varied along the section from -0.11°C to +0.01°C.
The water temperature was higher (up to 0.07°C) only in a thin surface 3-5 meter layer near the left bank of
the main channel. The water temperature ranged from -0.05°C to +0.05°C in the central part and near the
right bank of the Bykovskaya channel. A stream of the more warm water was observed near the left bank of
the Bykovskaya channel, where the water temperature exceeded 0.6°C. At all the stations of the Olenekskaya
channel the water temperature did not exceed 0.1°C at a depth of 6 m, deeper, at 8 m it was higher with 0.2°C.
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Water specific conductivity
Measurements of specific conductivity were carried out using probe RBR-Concerto. The specific conductivity of
water Lena River delta channels changed insignificant from 460 to 530 𝜇S/cm in April 2019. Highest values of
specific conductivity were observed in the Bykovskaya channel, smallest - in the Olenekskaya channel (Figure
2.4.8). Different conductivity distribution in the profile could show the structure of flow in the channel - with
higher concentration in the shallow parts (the left bank of Bykovskaya) and main streams inside the channel (for
the main branch as an example).

Figure 2.4.8: Specific conductivity of water ( 𝜇S/cm) in the channels (upper - Main channel, middle Bykovskaya, lower - Olenekskaya) of the Lena River delta in April 2019, RBR-Concerto

PAR fluxes
Measurements of PAR fluxes were carried out using probe CTD-48M. Since the ice was covered with a thick
layer of snow, the fluxes of solar radiation at the lower boundary of ice were negligible and did not exceed
10 𝜇mol/m2 s (Figure 2.4.9). The greatest amount of solar energy penetrated under the ice of Bykovskaya
channel, the smallest into the water column of the main channel. The attenuation coefficient of solar radiation in
the upper 3-m layer of the water column of the Bykovskaya channel reached 1.5 m-1 . Due to the small values
of the PAR flux in the Olenekskaya channel and the main channel, it was not possible to calculate the values of
the radiation attenuation coefficient.
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Figure 2.4.9: PAR fluxes ( 𝜇mol/m2 s) in the channels of the Lena River delta (upper - Main channel, middle Bykovskaya, lower - Olenekskaya) in April 2019, CTD.48M

Currents
Measurements of current were carried out using a CTD-90M. An analysis of the data showed that at stations
of the main channel, velocities averaged 12-18 cm/s. The highest current velocities were observed in the
Bykovskaya channel, reaching 20-25 cm/s in its central part, and decreasing to 5-15 cm/s near shores (Figure
2.4.10). The current velocities were noticeably lower (5-8 cm/s) in the Olenekskaya channel; a jet of water with
velocities of 10-11 cm/s was observed in the bottom layer of this channel. Figure 2.4.10 demontrates the velocity
distribution in the river profile with some specific - bottom flow in Olenekskaya, “strong” flux in the central part of
Bykovskaya and small speedy streams in the main river-bed channels.
The maximum water discharge of 2883 m3 /s was calculated for the main channel. The water discharge in the
Bykovskaya channel amounted to 688 m3 /s, in the Olenekskaya channel 274 m3 /s.
The turbidity of channel ranged from 0.6 to 4.6 mg/l.
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Figure 2.4.10: Current velocity (m/s) in the channels of the Lena River delta (upper - Main channel, middle Bykovskaya, lower - Olenekskaya), April 12th to 17th , 2019, CTD-90M

Dissolved oxygen concentration
Measurements of dissolved oxygen concentrations were carried out using a RBR-Concerto. This parameter
varied within 4.9-6.3 ml/l in all channels in April 2019. In the main channel, the concentration of dissolved oxygen
was distributed relatively evenly over the section, not exceeding 5.5 ml/l, with the exception of a thin stream in
the ice layer in the vicinity of station MCh-1 - MCh-3, where it increased to 5.7 ml/l. In the Bykovskaya channel,
the oxygen concentration was 5.1-5.6 ml/l in the main stream, increasing to 6.2 ml/l near the station BCh-6. In
the Olenekskaya channel the oxygen concentration varied within 5.5-6.2 ml/l to a depth of 8 m, decreasing to
4.9 ml/l only in the near-bottom 2-m layer of the central part of the channel.
Lakes of Samoylov Island in April 2019
Ice and snow thickness
The snow layer barely reached 40 cm on the ice of the investigated lakes. The biggest snow cover was on
North-Eastern Lake; the lake ice was clear, the ice thickness reached 2.15 m (Table A.2.4).
PAR fluxes
Since the snow layer on the ice of Lake Molo, Banya-3 and Southern was very thin, and the ice was clear,
without noticeable impurities and bubbles, the solar radiation fluxes at the lower boundary of the ice reached
150-200 𝜇mol/m2 c, which exceeds the value of this parameter by an order of magnitude compared to channels
covered with a thick layer of snow (Figure 2.4.11).
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Figure 2.4.11: PAR fluxes in the water column of lakes of Samoylov Island, April 2019, RBR-Concerto
The snow layer was thicker on the lakes Banya-1, Banya-2, Fish, Northern and Eastern; therefore, the PAR
fluxes in the water column were smaller and varied within 40-80 𝜇mol/m2 s. The smallest PAR flux (10 𝜇mol/m2 c)
was recorded in the water column of the North-Eastern Lake, covered with a thicker layer of snow.
Turbidity of lakes ranged from 0.2 to 90.5 mg/l.
A rapid decrease of PAR flux with increasing depth was observed on all lakes. This parameter did not exceed
30 𝜇mol/m2 s at a depth of 2 m, and tended to zero at a depth of 3.5 m. The fastest decrease in the PAR fluxes
with depth was observed on Lake Banya-3. The attenuation coefficient of solar radiation in the 2-m under ice
layer of this lake reached 2.5-3 m-1 . On other lakes, this coefficient was 1.0-1.6 m-1 .
Water temperature
The water temperature of the shallowest North-East Lake (station depth 1.72 m) was close to 0°C (Figure
2.4.12). In shallow lakes Banya-1, Southern and Eastern (depths of stations 3.6, 3.3 and 2.55 m, respectively),
an increase in temperature to 0.5-1.0°C was observed in the bottom layers, the average temperature gradient
across the water column was 0.1-0.3°C/m.
In the lakes Northern, Molo and Fish (station depths 4.52, 5.57, and 6.09 m), the bottom temperature reached
2.1-2.5°C; the temperature gradient in the water column was 0.2-0.5°C/m.
In Lake Banya-3 (station depth 5.2 m) the bottom temperature was noticeably lower - about 1.0°C. A possible
reason is a higher attenuation coefficient, which could prevent the penetration of radiation heating into the water
column.
In the deepest Lake Banya-2 (station depth 10.9 m), three layers were distinguished on the temperature profile (1) under-ice layer to a depth of 3 m, with temperature reached 1.5°C at the lower boundary and the temperature
gradient 0.6°C/m, (2) - mixed layer to a depth of 8 m with temperature 1.5°C, (3) bottom stratified layer with
temperature of 1.9°C near sediments and a temperature gradient of 0.13°C/m.

50

Expeditions to Siberia 2019

Lena Delta - Spring 2019

Figure 2.4.12: Temperature of water in lakes Samoylov Island, April 2019, RBR-Concerto
The specific conductivity
The specific conductivity of water reached 270-410 𝜇S/cm in the lakes Banya-1, Banya-3, Southern and
North-Eastern, located close to the coastline of Samoylov Island (Figure 2.4.13). Perhaps in these small shallow
lakes, the influence of river waters on the amount of salts can be traced. In the larger and deeper lakes Northern,
Eastern, Banya-2, Molo and Fish, located further from the coastline, the specific electrical conductivity of water
was noticeably lower and amounted to 130-180 𝜇S/cm.
In the bottom layers of the lakes Molo, Banya-2, Banya-3, Northern and Southern, an increase in electrical
conductivity was observed, which was most likely due to the release of salts from bottom sediments.

Figure 2.4.13: The specific conductivity of water in lakes of Samoylov Island, April 2019, RBR-Concerto
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Dissolved oxygen
According to the dissolved oxygen content, the lakes of Samoylov Island can be divided into three groups: (1)
Lakes with a pronounced oxygen deficiency and a very low concentration of less than 2 ml/l with a saturation
of less than 20 % across the entire water column (lakes Banya-1, Banya-3 and North-Eastern); (2) Lakes with
moderate oxygen conditions (Lake Southern with oxygen concentration of 5.3 ml/l at saturation of 52-54 %
in the water column, decreases to 4.8 ml/l in the bottom layer); (3) Lakes with favorable oxygen conditions
(Eastern, Banya-2, Fish, Molo, Northern lakes with oxygen concentration in the water column of 7.5-10.9 ml/l at
a saturation of 72-115 %) (Figure 2.4.14). In lakes of group 3, with the expectation of the deepest Lake Banya-2,
an increase in oxygen concentration and saturation with depth was observed. In Lake Banya-2, in the upper
layer to a depth of 3 m, there was a slight increase in oxygen in the range of 7.6-7.7 ml/l, a decrease in oxygen
to 7.0 ml/l at the lower boundary of the mixed layer was observed below, and a steady decrease in the bottom
layer to 4.4 ml/l at the border with bottom sediments.

Figure 2.4.14: Dissolved oxygen in lakes on Samoylov Island, April 2019, RBR-Concerto
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Comparative values for hydrophysical and hydrochemical parameters of channels and lakes are presented
in the Table 2.4-1. Conductivity of channels was much higher than in lakes except Southern, Banya-3 and
North-Eastern lakes with conductivity of 330-420 𝜇S/cm. The minimum value is 130 𝜇S/cm for Banya-2.
Sometimes conductivity of lakes is up to 4 times less than for channels. Channel water conductivity varied not
significantly from 464 to 526 𝜇S/cm.
Dissolved oxygen concentration for lacustrine water had a higher variation from 0.5 (North-Eastern Lake, bottom
layer) to 11.0 mg/l (Molo Lake, bottom layer). Dissolved oxygen in channels’ water had concentrations of
4.8-6.0 ml/l.
Table 2.4-1: Comparison of hydrophysical and hydrochemical parameters of lakes and channels
Objects

Water temperature [°C]

Conductivity [ 𝜇S/cm]

Dissolved oxygen [ml/l]

min

max

min

max

min

max

Lakes

0.0

2.6

126

420

0.5

11.0

Channels

-0.1

0.8

464

526

4.8

6.0

Conclusion
In April 2019, hydrological and hydrochemical measurements had been repeated the measurements from
Spring 2017 and 2018. Water discharge values give the average amount according to the long-term data of
Roshydromet but profiling with CTD and RBR allows receiving the vertical and horizontal distributions of speed,
temperature and conductivity parameters as well as analysing a specific of PAR and dissolved oxygen.
The anoxic conditions (O2 < 40 % of saturation) in several lakes of Samoylov Island show again that this can
destroy the ecosystems of these lakes (Banya-1, Banya-2, Banya-3 and North-Eastern). All of these lakes
can be flooded by riverine water in spring that over flush and enrich water by minerals and dissolved oxygen.
Nevertheless, Banya-1 Lake has the anthropogenic impact and all winter its water is used for the research
station and should have preliminary filtering, cleaning, disinfection and ozon treatment as well.
Measurements from the ice-covered period would provide more additional information for the better understanding of hydrological and hydrochemical processes in permafrost and should be prolonged in the Lena River delta.
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Studying the spatial variability of meteorological and land surface parameters on Samoylov
Island
Oceane Hames 1 , Joelle Peretten 1 , Yoann Sardowski 1 , Annelen Kahl
Lehning 1,2

1,2

, Hendrik Huwald

1

École Polytechnique Fédérale de Lausanne, Lausanne, Switzerland

2

WSL Institute for Snow and Avalanche Research SLF, Davos, Switzerland

1,2

, Michael

Fieldwork period and location
From August 23rd to September 13th , 2019 (on Samoylov Island).
Objectives
Besides research, the annual EPFL Lena expedition has an educational dimension and allows 3-6 master
students to participate in an ongoing research as part of their curriculum. Each year, a new group of selected
students continues the research project of the previous years, expanding the data record.
As in the past two years, the research is focused on accurate measurement of precipitation, and other
meteorological and hydrological variables. Observations are used to investigate spatial variability as a function of different ground and surface types, and as input and validation data for a snow and soil model (Snowpack).
Field work summary and preliminary results
Three meteorological stations (Sensorscope) were used to measure air, surface and subsurface temperature,
relative humidity, wind speed and direction, incoming shortwave radiation, and precipitation with a tipping bucket.
The stations were installed in the polygonal tundra, the floodplain and the sandy beach, respectively. These
stations provided useful data to mostly complement the data we collected with other mobile or stationary sensor
systems or manually.
The other instruments used to measure precipitation were two PARSIVEL disdrometer that were placed on the
floodplain and the polygonal tundra. A disdrometer consists of an optical sensor within a housing which can
record the size and velocity of each particle passing through the laser beam generated by device. These two
instruments provided a much more precise precipitation measurement than the classical tipping bucket used
for most of the sampling around the world, and are especially more successful during low intensity events
such as drizzle. A picture is shown in Figure 3.1.1. The PARSIVEL in the polygonal tundra was installed
semi-permanently to measure precipitation during the winter 2018/19 and is located at N 72.370139°, E
126.479806°. The time series of measured rainfall rate during that period are shown in Figure 3.1.3.
A second part of the project was to take measurements with a fiber-optic distributed temperature sensor
(DTS). The instrument shown in Figure 3.1.2 consists of a 500 m long fiber-optic cable which was deployed in
the polygonal tundra with the aim of covering polygons in different states of degradation. The spatial resolution
is 2 m (sampled at meter distance) and measurements were taken for three weeks with a sampling frequency
of 5-minute intervals. The dataset is expected to give insight in the temperature heterogeneity of the polygonal
tundra and characteristic behaviours for different landscape features: polygon centres, rim, wedges and ponds.
Preliminary results of the average temperature sorted by feature are shown in Figure 3.1.5.
A third part of the project was to test the SNOWPACK model (Bartelt et al. 2002) in Arctic conditions.
This model was developed to simulate the snow cover and alpine permafrost. Until now, it has been successfully
applied in the Alps and Antarctica. In the context of the Lena Expedition, SNOWPACK is applied in the Arctic
tundra. To improve the simulation, several soil characteristics, such as the density, the water content and the
type of soil were measured in 2018. We will complement this data set with data gathered in Langer et al. 2013;
Zubrzycki et al. 2013 and Sanders et al. 2010. Additionally, we used meteorological data collected on the island
by Julia Boike from 2002 to 2018 (Boike et al. 2019) to have a local and precise observational record of the
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evolution of the meteorological conditions over the years. These data, together with measurements from the
Sensorscope stations, the Parsivel disdrometers and the DTS will be implemented in the model (as forcing,
initial and validation data) to provide a simulation as close to reality as possible. A simulation of the snow cover
on a polygonal rim and on a pond of the years 2008 and 2009 in Figure 3.1.4 give a first idea of the spatial
heterogeneity of the polygonal tundra.

Figure 3.1.1: Sensorscope station (left), PARSIVEL disdrometer (right)

Figure 3.1.2: Distributed temperature sensor
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Figure 3.1.3: Time series of the rainfall rate in the polygonal tundra (measured by Parsivel)

Figure 3.1.4: Time series of the average temperature of different polygon centre (high centred, low centred,
intermediate centred), wedge, rim and pond

Figure 3.1.5: Wind speed and direction from the different Sensorscope stations between 27 August and 11
September, the stations were located on the beach, the floodplain (FP) and the polygonal tundra (PT).
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S

Figure 3.1.6: SNOWPACK simulation of the grain shapes in the snow cover on the polygon rim and at a pond
site between 2008 and 2009
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Nitrogen incubation experiments on Samoylov Island
Tina Sanders 1 , (Kirstin Dähnke 1 : not in field)
1

Helmholtz-Zentrum Geesthacht, Geesthacht, Germany

Fieldwork period and location
From July 28th to September 2nd , 2019 (on Samoylov Island and Research Vessels).
Objectives
The aim of the expedition was to investigate the fate and decomposition of nitrogen in soils, sediment
and water of the Lena Delta. A huge amount of organic matter including carbon and nitrogen is stored in
permafrost-affected soils and sediments in the Lena Delta. The organic bound nitrogen is largely unavailable
to primary production, but can be remineralised in the active layer of the soils or after erosion to the Lena
River. It can then provide reactive nitrogen (dissolved organic nitrogen (DON) or dissolved inorganic nitrogen
(DIN), ammonium (NH4 ), nitrite (NO2 ) or nitrate (NO3 )). The eroded material is either deposited as it is in the
sediment of the Lena Delta, or it is transported to the open ocean. In both cases it can be remineralized later.
In this study we want to investigate how much of the organic bound nitrogen is potentially remineralised after
erosion to the river water. Therefor two incubation setups were used to investigate (1) the remineralisation
rates of different soil types in Lena water and (2) the nutrient fluxes from Lena sediments to the water column. This study is part of the EISPAC project in the frame of the Chancing Arctit Ocean program (EISPAC,
https://www.changing-arctic-ocean.ac.uk/project/eispac/). EISPAC investigates the common
behavior and transport of organic pollutants and nutrients in Arctic environments.
Fieldwork
During the fieldwork, soil samples from different soil types and depth on Samoylov Island were taken (Figure
3.2.1). For the measurement of the organic matter content, including organic carbon and total nitrogen, dissolved
inorganic nitrogen, and for incubation setups, soil samples were taken from seven sites (Figure 3.2.1), including
polygonal tundra, cliff and beach.
Samples were taken from Samoylov cliff on the river terrace (K1 and K3) to obtain permafrost samples, which
were recently exposed by erosion. The samples from K1 (in 380 cm soil depth and 400 cm soil depth) were
taken from a polygon center. They differ essentially in the organic matter content with 10 % and 45 % OM,
respectively (Table 3.2-1). The sample from K3 was taken next to an ice wedge and originates from a former
polygon rim. Furthermore, a transect from the floodplain over the beach into the Lena sediment was sampled
(B4, B5 and S6). In addition, one sample was taken at a polygon rim in the polygonal tundra (P7). Soil types are
described in Sanders et al. 2010.
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Figure 3.2.1: Sampling sites of Samoylov Island, L: Lena water, K1 and K3: Cliff, B4 to B5: Beach, S6 and S8:
Lena sediment, P7: Polygon rim

Figure 3.2.2: Sampling site: Soil types and sediment
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Methods
Incubation of soil samples in Lena water
Lena River water was sampled in the southeast of Samoylov Island (Figure 3.2.1, L) with a water sampler from 1
meter below surface. The water was filtered with a GF/F filter (nominal pore size 0.7 𝜇m). The filter will be used
for later analysis of particulate nitrogen and carbon content and 𝛿 15 N of the suspended material. Additionally,
dissolved inorganic and organic nitrogen and the nitrogen stable isotope composition of river water will be
determined. Therefore, the filtered water samples were stored at -18 °C and transported frozen to Germany for
further analysis in the laboratory at HZG Geesthacht.

Figure 3.2.3: Soil and sediment core incubations, A: soil incubation in Lena water, B: Sediment core from site 8
in the northeast of Samoylov Island, C: Sediment core incubations
For the incubation, 15 to 20 g wet soils and 130 ml unfiltered Lena water were incubated for 14 days on a
shaker with 110 rpm at room temperature. Sub samples were taken every 2 to 3 days. By the end of the
incubations, samples of the remaining soil / sediment and the overlying water were taken. To calculate nitrogen
remineralization, DIN and DON will be measured over time, and total nitrogen (TN) will be determined in the
sediment at the end of the incubations.
Furthermore, sediment samples from the Lena were incubated: five sediment cores from sampling site
S6 and S8 (Figure 3.2.1) were taken in the northeast and northwest of Samoylov. Oxygen depletion (Figure
3.2.4) and nutrient concentrations were measured for at least 50 hours and were taken every 6 hours. The
concentrations will be used to calculate fluxes of nutrients and oxygen across the sediment-water interface.
Preliminary results
The soil samples differ mainly in the organic matter content (OMC). The OMC ranged from 0.5 to 45.7 %.
The highest OMC content was found in the cliff samples with more than 10 %. In the sediment of the
Lena River, the OMC was relatively low with 1 to 2 %. The beach soils and polygonal tundra soils ranged between the cliff and beach samples (Table 3.2-1). The pH was ca. 6.5 and showed little variation across soil types.
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Table 3.2-1: Soil and sediment characteristics (organic matter content and pH)
Sample ID

Depth
below
ground
surface
[cm]

Dry weight
50 °C
[%]
14.08.2019

(550 °C)
Organic
matter
[%]
14.08.2019

Dry weight
50 °C
[%]
27.08.2019

(550 °C)
Organic
matter
[%]
27.08.2019

pH

14.08.2019

LD19K1 3.8 [m]

380

60.35

10.91

n.d.

n.d.

6.81

LD19K1 4.0 [m]

400

35.61

45.73

n.d.

n.d.

6.66

LD19K3 1.0 [m]

100

52.68

15.79

40.30

15.76

6.38

LD19B4 0-5 [cm]

0-5

76.16

3.50

74.91

4.00

6.56

LD19B4 10-15 [cm]

10-15

68.34

5.83

70.13

4.96

6.57

LD19B5 10-20 [cm]

5-10

88.25

0.46

88.01

0.40

6.68

LD19B5 25-35 [cm]

25-35

68.90

5.21

72.60

2.07

6.60

LD19Sed6

0-5

76.26

1.96

76.39

1.14

6.73

67.53

5.96

72.88

4.93

6.62

LD19P7
10-20
n.d. not determined
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Figure 3.2.4: Oxygen depletion during sediment core incubations
Over the 50 hours of sediment core incubations, the oxygen concentration decreased at both sampling sites
from slightly above 80 % to little above or below 50 % for sediment S6 and S8 respectively (Figure 3.2.4).
Acknowledgement
We thank the staff of Samoylov Research Station for hosting us and for logistic support during the laboratory
work. Additionaly we thank Vyatcheslav Polyakov (AARI) for the help during soil sampling and Volkmar Aßmann
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Measuring methane emissions from water bodies
Zoé Rehder 1,2 , Anna Zaplavnova 3 , Lutz Beckebanze 4 , David Nielsen
Kutzbach 4 : not in field)

2,5

, (Norman Rüggen 4 , Lars

1

Max Planck Institute for Meteorology, Hamburg, Germany

2

International Max Planck Research School on Earth System Modelling, Hamburg, Germany

3

Department of Geology and Geophysics, Novosibirsk State University, Russia

4

Institute of Soil Science, University Hamburg, Germany

5

Institute of Oceanography, University Hamburg, Germany

Fieldwork period and location
From 30th of June to 17th of September, 2019 (Samoylov Island and Kurungnakh Island).
Objectives
As a first step towards understanding the large-scale impact of methane emissions from ponds, we investigated
the spatial variability of methane emissions from ponds on Samoylov Island. Prior studies have shown that
methane fluxes on Samoylov can differ substantially from pond to pond, depending e.g. on the state of thermal
erosion (Langer et al. 2015) or vegetation (Knoblauch et al. 2015).
To measure continuous emissions an eddy-covariance system was placed in a polygonal tundra area next to
a shallow water body. Its measurements will be complemented by the long-term eddy covariance system on
Samoylov Island, which is monitoring greenhouse gas fluxes at a location with low pond density.
Additionally, the spatial variability of methane concentrations in pond water were investigated in over 40 ponds
on Samoylov and the neighboring island Kurungnakh. Methane concentrations were measured in different depth
and at several locations, accompanied by measurements of potential drivers of methane, like water temperature
or organic content in the sediments.
Fieldwork summary
July
In the first three weeks, the eddy-covariance system was set up. The set-up had to be adapted to run on 12 V
instead of 24 V. The tower was equipped to measure methane, carbon dioxide, water and energy fluxes. Most
equipment still worked as expected, except for the methane analyzer, leading to gaps in the methane time
series, especially in the early phase. Additionally to the eddy system, sensors were installed to measure air, soil
and water temperatures, as well as ground heat fluxes and water table dynamics.
August
After setting up the eddy tower, 41 ponds, 30 on Samoylov and 11 on Kurungnakh, were sampled for methane
concentrations. For each pond, we measured the methane concentration in two to three depths depending on
water depth at a minimum of two locations. We tried to measure methane concentrations over all occurring
underground types (sediment, moss cover, vascular plants). In about half of the ponds we measured methane
concentrations a second time after roughly two weeks. Additionally, for each pond we measured:
•
•
•
•
•
•
•

Bottom water temperature
Surface water temperature
Oxygen concentration
pH
Thaw depth
Organic carbon content in sediments
Water depth

Using a high-resolution UAV picture, we determined:
• Total area of pond
• Perimeter of pond
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• Moss-covered fraction
• Vegetated fraction
September
In September, we focused on maintaining the power supply for the eddy-covariance system. The lack of sun
forced us to use of a small generator to keep the measurement running.
Towards the end of the september expedition we dismantled the Licor 7700 CH4 Analyzer and stored it in the
workshop of the station. Additionally we dismantled the measurement system for the water table dynamics and
turned off the remaining eddy-covariance systems
Preliminary results
The preliminary methane fluxes measured by the eddy covariance station can be seen in Figure 3.3.1. The
spatial variability of mean methane concentration in 30 ponds on Samoylov are shown in Figure 3.3.2.

Figure 3.3.1: Methane fluxes with highest quality flag as half-hourly means

Figure 3.3.2: Surface methane concentration in different pond types across Samoylov Island, orthorectified
picture by Kartoziia 2019
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Fractional composition of trace elements in sediments of the lakes of Samoylov Island,
first results of the Expedition Lena 2019
Alina V. Guzeva 1 , Irina V. Fedorova 1 , Svetlana U. Evgrafova 2
1

Saint Petersburg State University, Saint Petersburg, Russia

2

V.N. Sukachev Institute of Forest, FRC KSC SB RAS, Krasnoyarsk, Russia

Fieldwork period and location
From April 8th to April 23rd , 2019 and from July 28th to September 2nd , 2019 (on Samoylov Island).
Objectives
The territory of the Lena Delta is a potentially pristine area of the Arctic. In some cases it can be used as
reference region for geochemical research of permafrost affected landscapes. However, during the industrial
period Arctic ecosystems increasingly attract attention of researchers due to their high sensitivity and vulnerability
to anthropogenic impact. Dangerous pollutants, especially heavy metals, can be atmospherically transported
far from their sources. Lake sediments are a natural accumulative matrix, so their geochemical characteristics
help to estimate the integral condition of aquatic ecosystems. However, total metal content usually does not
provide sufficient information about mobility, bioavailability and toxicity of metals (Yuan et al. 2004). Heavy metal
properties depend not only on their total concentration but also on the physicochemical form in which they occur
(Davidson et al. 1994). The forms of chemical elements in sediments are therefore a critical factor in assessing
the potential environmental impacts.
In view of this, we study the role of different sediment components in the accumulation of trace metals for lakes
located on Samoylov Island. The work focuses on lakes, which have different origins (thermokarst, ox-bow,
flood plain) and hydrological regimes. Particular attention will be paid to elemental and molecular composition
of organic matter (e.g. humic substances (HS)) extracted from lake sediments. HS play an important role in
terrestrial and aquatic ecosystems for bonding metal ions in water-soluble and water-insoluble forms. These
complexes consist of different chemical features and different forms of potential bioavailability in aquatic
ecosystems (Ghabbour et al. 2005).
The first stage of our investigation focuses on the fractional analysis of the trace elements (As, Mo, Cd, Cr, Pb,
Ni, Co, Zn, V, Fe, Mn) in sedimment cores. Preliminary results are presented in this report.
Materials and methods
During the fieldwork 2019 sediment samples were collected from 11 lakes (surface samples and sediment
cores). So far, samples from two lakes with different origin are analyzed: thermokarst Molo Lake and ox-bow
Banya Lake (Chetverova et al. 2018). They are characterized by different flood regimes: Banya Lake is affected
by seasonal river floods, whereas Molo Lake is now isolated from river water. Cores were taken from the deepest
point of the lakes, then seperated into 1 cm layers, dried and prepared for further geochemical investigation.
For chemical analysis of the trace metal concentrations (As, Mo, Cd, Cr, Pb, Ni, Co, Zn, V, Fe, Mn) we used
ICP-AES method (Laboratory of Research park of St. Petersburg State University). Sample preparation included
the selective extraction scheme for fractional composition analyzes and dissolution by strong acid mixture
(HCl, H2 SO4 , HF, HBO3 ) for total content analysis. The sequential extraction procedure (Tessier et al. 1979)
allows getting full spectrum of metal fractions, which are characterized by different biogeochemical behavior in
ecosystems:
Fraction 1: Exchangeable. The most mobile and potentially bioavailable fraction. It contains elements absorbed
on sediment components. Sensitive to changes in the ionic composition of water.
Fraction 2: Bound to sediment carbonates. This fraction would be susceptible to changes of pH.
Fraction 3: Bound to organic matter, particularly humic substances.Trace metals may be associated with various
forms of organic matter: living organisms, detritus, and coatings on mineral particles. This fraction
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is relatively stable. However, under oxidizing conditions in natural waters, organic matter can be
degraded, leading to a release of soluble trace metals.
Fraction 4: Bound to iron and manganese oxides. Iron and manganese oxides exist as nodules, concretions,
cement between particles, or simply as a coating on sediment particles, these oxides are excellent
scavengers for trace metals and are thermodynamically unstable under anoxic conditions (i.e., low
Eh). This fraction is relatively stable under the natural environments.
Fraction 5: Residual. It is calculated by subtracting the sum of the previous 4 fractions from the total content
of the element. The phase contains mainly primary and secondary minerals, which may hold trace
metals within their crystal structure. These metals are not expected to be released in water over a
reasonable time span under the natural conditions.

Preliminary results
The results show that most of the trace metals (total content) are distributed quite homogeneously in depth
within the sediment cores. The average concentrations of the trace metals of the studied two lakes are quite
similar as well. Furthermore, we compared the content of trace metals in lake sediments and the soils (Antcibor
et al. 2014) from two sites on Samoylov Island with different flood regimes. The average concentrations of the
elements are relatively similar with the exception of As, Cu and Co. The average content of Cu in sediments is
higher but the content of Co in the sediments is 10 times lower than in soils. The content of As in the bottom
sediments of two lakes was below the detection limit (LOD <0.1 ppm) unlike arsenic average concentration in
the soils (3.35 ppm). According to Antcibor et al. 2014 the concentrations of all investigated metals were similar
to those reported for other pristine northern regions.
The main chemical phase of the metals in lake sediments is the residual fraction. This suggests that bedding
rocks of the territory have a crucial role in sediment genesis. However, for Cu, Ni, Pb, V, Zn, Cr humic substances
show a significant accumulative pattern because 5-25 % of the total content of the elements are associated with
this fraction. For some metals (Co, V, Zn) the iron and magnesium oxide fraction is about 5-9 % of the total
content. Cr, Cu, Zn, Ni were identified in the most mobile forms: exchangeable phase (4-5 %) and carbonate
minerals fraction (10-15 %). Cr, Cu, Zn, Ni are the most mobile trace metals in ecosystems of studied lakes.
Consequently, most metals are bound in stable forms by compounds of bottom sediments. We are planning
to continue the research of fractional composition of trace metals in sediments on other lakes located in the
Lena Delta. Moreover, humic substances play a crucial role in the accumulation of microelements in aquatic
ecosystems of this area. Therefore, the second stage of our study will focus on elemental and molecular
composition of humic and fulvic acids to understand their potential capacity to bind microelements in the future,
in particular in the case of increasing anthropogenic impact on the Arctic region.
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An active layer thermal regime of an alas lee slope conditioning a distinctive plant community (Kurungnakh Island)
Dmitry V. Ayunov 1,2
1

A.A. Torfimuk Institute of Petroleum Geology and Geophysics, Siberian Branch of the Russian Academy
of Sciences, Novosibirsk, Russia

2

Novosibirsk State University, Novosibirsk, Russia

Fieldwork period and location
From July to August 2019 (on Kurungnakh Island).
Objectives
As part of the study of thermal regime of an active layer of geomorphological objects in the Arctic region, we have
considered two topographic elements of the alas: a flat bottom and a slope, which show significant differences
both in composition of soils and in nature of vegetation. Slopes could be considered as a characteristic
morphological unit of this region (slopes of alases, coasts, ravines), which vary in their temperature regime. In
the winter season, wind activity blows away a significant part of snow masses from flat terrains and deposits
this on leeward sides of slopes. This makes the thermal regime of slopes warmer, which are optimal conditions
for the formation of unique “heat-loving” plant communities. On the other hand, the temperature regime on the
studied alas bottom is typical for flat polygonal tundra of the Lena Delta.

Figure 3.5.1: Locations of active layer temperature monitoring: at the alas bottom (red dot 1) and at the alas
slope (red dot 2) in the south of Kurungnakh Island

Methods
We use year-round detailed temperature monitoring of an active layer in two boreholes. The first one at the alas
bottom (red dot 1 in Figure 3.5.1) and the second one at the alas slope (red dot 2 in Figure 3.5.1). Temperature
sensors were located at the depths of 0.0, 0.05, 0.1, 0.2, 0.3, 0.4, 0.5, 0.65, 0.8, 1.0 m. The temperature logging
period is 4 hours.
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Preliminary results
Annual temperature observations in 2018-2019 show a significant difference in envelope temperature curves
for the annual heat circulation in minimum temperatures on both considered sites (Figure 3.5.2). The surface
minimum temperature on the slope (-14.5 °C) is 13.7 °C higher in winter than on the alas flat bottom (-28.2 °C).
The difference in minimum temperatures is observed in the active layer of the slope and on the bottom is 12.1 °C
on the average. The maximum temperature envelope curve of the annual heat circulation shows less heating in
the upper 30 cm layer in the summer period on the slope. This is most likely due to the difference in a portion
of solar radiation that takes part on the heat transfer in an active layer. Apparently, the main factors providing
a different portion of direct solar radiation in the summer are the vegetation density and height, as well as the
topography. Generally, the top meter layer on the slope turns out to be warmer by 4.4 °C compared to the
average annual temperature. The annual average temperature (estimated by 2018-2019 years) on the slope
and on the bottom of the alas in the one-meter interval is -3.3 and -7.7 °C, respectively (Figure 3.5.2). Thus, we
obtained quantitative characteristics of the temperature regime of the leeward slope sites of the Arctic tundra
(slopes of the alas, ravines and coasts), which are favorable for the formation of characteristic plant communities
in the River Lena Delta (Figure 3.5.3).

Figure 3.5.2: Envelope temperature curve of the annual heat circulation in the active layer at the bottom (red
lines) and the slope (blue lines) of the alas in 2018-2019. Dotted lines show average annual temperatures in the
active layer.

Figure 3.5.3: View on plant communities of the studied alas on the leeward slope (left) and on the alas bottom
(right)
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Yedoma - contributor to the Arctic N2 O budget
Lona van Delden 1 , Richard Lamprecht 1 , Katka Diáková 1 , Johanna Kerttula 1 , (Christina Biasi 1 : not in
field)
1

University of Eastern Finland (UEF), Kuopio, Finland

Fieldwork period and location
From July 2nd to July 29th (on Kurungnakh and Samoylov).
Objectives
Yedoma is known to be vulnerable towards carbon (C) release but has not yet been investigated for nitrous
oxide (N2 O) emissions. The combination of their high nitrogen (N) content and other known environmental
drivers (e.g. low C/N ratio, labile organic matter, high soil moisture from thawing permafrost) highlights the
potential for substantial N2 O production. This potential was confirmed by the UEF 2016 expedition in recently
thawed and freshly vegetated Yedoma such as grasses and mosses covering the outcrop on Kurungnakh.
The aim of the UEF 2019 expedition was to screen the most dominant land cover and landscape
features for Yedoma N2 O emission to establish a ground truth data set for future spatial extrapolation
of this soil type within our "Towards constraining the circumarctic N2 O budget" (NOCA) project. We
hypothesize that Yedoma soils are a significant source of N2 O in the Arctic but vary significantly based on
topography and vegetation types, where small scale hotspots can have regional impact on the Arctic N2 O budget.
Methods
Gas samples were taken in situ from varying topography and vegetation cover categories according to the Lena
Delta representative landscape on Kurungnakh. N2 O flux measurements were taken with the closed chamber
technique over 50 min incubation time. Additional sampling with soil gas sticks until 20 cm soil depth shall
confirm the gas diffusion gradient within the vegetation mapping area of our Russian partners (Dmitry Kaverin
and Nikolay Lashchinskiy).
All sampling points with their abbreviation, date and location can be found in (Table 3.6-1). Site 1 included most
sampling points investigated during the 2016 expedition along the Yedoma outcrop (vegetated Yedoma (YV),
wet Yedoma (YW), dried Yedoma (YD), Yedoma with mosses (YM), Yedoma with grasses (YG)) and expanded
to new vegetation types dominant for the site (Yedoma with yellow plant (YY), Yedoma with yellow plant and
grass (YYG)). Further sampling points were selected along a predetermined transect to represent large-scale
topographic land types in the Lena Delta, such as vegetated Yedoma plain (YV), dried lake basin (TB) and
dried lake rim (TR), each in triplicate. Additional landscape features were sampled, such as a cracked rim
(T-CR), vegetation map basin (VM-B), vegetation map pingos (VM-P) and vegetation map rim (VM-R). Here, the
vegetation map revers to a previously mapped dried lake basin by Nikolay Lashchinskiy (CSBG Novosibirsk),
which provides high-resolution information on vegetative categories to be linked to our 2019 N2 O flux data.
Soil and plant biomass samples were taken for further analyses from each sample point to complement the
flux and soil gas measurements. Leaf Area Index (LAI) measurements were taken an site 1 from the vegetated
points and the YV replicates. Water samples were taken from nearby water bodies and/or ground water where
the soil was water saturated. Additionally, 14 water samples (n=3) were taken at site 1 across and down the
Yedoma outcrop. All collected soil, plant biomass and water samples will be analyzed for C and nutrient content
at UEF and contribute to the basic site characteristics. Laboratory incubation experiment will be conducted at
UEF in the near future, where the exported frozen soil samples from Kurungnakh will be investigated for their
N2 O production and/or uptake potential and their microbial processes.
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Table 3.6-1: Measurement sites studied by UEF

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Sample Point
Vegetated Yedoma plain with
Holocene cover (YV)
Wet, freshly thawed Yedoma
(YW)
Dried Yedoma (YD)
Yedoma with mosses (YM)
Yedoma with grasses (YG)
Yedoma with yellow plant
(YY)
Yedoma with yellow plant
and grasses (YYG)
Transect - vegetated Yedoma
replicate 2 (T-2YV)
Transect - vegetated Yedoma
replicate 3 (T-3YV)
Transect - dried lake basin
replicate 1 (T-1B)
Transect - dried lake basin
replicate 2 (T-2B)
Transect - dried lake basin
replicate 3 (T-3B)
Transect - dried lake rim
replicate 1 (T-1R)
Transect - dried lake rim
replicate 2 (T-2R)
Transect - dried lake rim
replicate 3 (T-3R)
Transect - dried lake cracked
rim (T-CR)
Vegetation map basin (VM-B)
Vegetation map pingo
(VM-P)
Vegetation map rim (VM-R)
Samoylov flood plains (FP)

Date

Latitude

Longitude

Altitude (m)

08.-12.07.2019

N 72.20249

E 126.17325

47

08.-12.07.2019

N 72.20215

E 126.17277

43

08.-12.07.2019
08.-12.07.2019
08.-12.07.2019

N 72.20249
N 72.20243
N 72.20226

E 126.17362
E 126.17363
E 126.17346

41
40
40

08.-12.07.2019

N 72.20251

E 126.17371

41

08.-12.07.2019

N 72.20245

E 126.17382

40

16.07.2019

N 72.19324

E 126.16033

53

16.07.2019

N 72.19253

E 126.14205

60

18.07.2019

N 72.19206

E 126.13106

43

20.07.2019

N 72.19118

E 126.12573

38

22.07.2019

N 72.19305

E 126.13195

46

17.07.2019

N 72.19238

E 126.13525

57

19.07.2019

N 72.19101

E 126.14138

63

21.07.2019

N 72.19389

E 126.14151

59

18.07.2019

N 72.19205

E 126.13517

57

23.-24.07.2019

N 72.19249

E 126.15078

61

23.-24.07.2019

N 72.19249

E 126.15085

63

23.-24.07.2019
24.-25.07.2019

N 72.19284
N 72.22305

E 126.15179
E 126.28310
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Figure 3.6.1: Map of the sampling points studied by UEF in 2019: Site 1 includes vegetated Yedoma (YV), wet
Yedoma (YW), dried Yedoma (YD), Yedoma with mosses (YM), Yedoma with grasses (YG), Yedoma with yellow
plant (YY) and Yedoma with yellow plant and grass (YYG). Further sampling points along the topographic
transect are vegetated Yedoma (T-2YV, T-3YV), dried lake basin (T-1,2,3B) and dried lake rim (T-1,2,3R).
Additional points of topographic significance are the cracked rim (T-CR), vegetation map basin (VM-B),
vegetation map pingos (VM-P) and vegetation map rim (VM-R).

Collected samples
The following sample material was collected during the 2019 field campaign by UEF:
• ca. 1000 gas samples for analysis of N2 O, CO2 and CH4 concentrations and following flux calculation
• 320 water samples for analysis of pH, electric conductivity (EC), dissolved organic carbon (DOC), dissolved
nitrogen (DN) and mineral nitrogen (Nmin)
• 280 soil samples for basic site characteristics (bulk and particle density, pH, soil organic matter (SOM), total
C and N) and laboratory incubations exploring the nitrogen turnover processes related to N2 O production
• 120 plant biomass samples for C and N analysis

Preliminary results
Preliminary results are not available yet as all gas, soil and water samples were collected and prepared to be
analyzed at UEF.
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Unmanned aerial imaging of Samoylov and Kurungnakh Islands in 2019
Aleksey N. Faguet 1,2 , Andrei A. Kartoziia 1,2,3 , Vladimir V. Potapov 1,2 , Aleksandr N. Sheyin 1,2 ,
Anastasiya V. Mishina 1,2,3 , Anton V. Vasil’ev 1,2,3
1

A.A. Trofimuk Institute of Petroleum Geology and Geophysics, Siberian Branch of the Russian Academy
of Sciences, Novosibirsk, Russia

2

Novosibirsk State University, Novosibirsk, Russia

3

V.S. Sobolev Institute of Geology and Mineralogy, Siberian Branch of the Russian Academy of Sciences,
Novosibirsk, Russia

Fieldwork period and location
From August 03rd to August 15th , 2019 (on Samoylov Island and Kurungnakh Island).
Objectives
• Place markers at key points in the designated area.
• Acquire coordinates of these markers with goedetic-class GPS receiver.
• Perform an aerial imaging of the territory, acquire images in visible spectrum.
• Process the data and produce rectified orthoimagery maps.
• Produce digital elevation models.
• Make a preliminary comparison of aerial imaging data from 2016 and 2019.
Fieldwork summary
Survey area: 50 square kilometers
Equipment used:
1. Supercam S250 (Figure 3.7.1) unmanned aircraft (2.5 m wingspan, 12 kg weight) launched from the catapult (Figure 3.7.2)
2. JAVAD GPS receiver on the ground
3. Sony Alpha 6000 digital mirrorless camera with 20 and 28 mm lens
Flight altitude: 250 m
Flight duration on one battery set: 2-2.5 hours
Expected resolution of the orthoimagery: 0.05 m/pix
Expected vertical resolution of the DEM: 0.25 m
Horizontal DEM resolution: 0.5 m
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Figure 3.7.1: Supercam S250 drone, preparation for launch (photo credit: Olaf Becker)
We made 5 flights in total. Two for Samoylov Island and three for Kurungnakh Island. Atmospheric conditions
were different on four out of five flights. First flight on Samoylov: cloudy, no rain, soft light, slightly dim. First
flight on Kurungnakh: sunny at first, slightly cloudy towards the end of the flight. Second and third flights on
Kurungnakh: sunny days, but hazy due to forest fires in Yakutia (haziness mostly mitigated in postprocessing
afterwards). Second flight on Samoylov: sunny day, no clouds, no fog, very good visibility, high contrast - deep
shadows on the ground, clearly visible flares on the water and other reflective surfaces (see Figure 3.7.3 for
details).

Figure 3.7.2: Supercam S250 drone, launching from the catapult (photo credit: Olaf Becker)

Preliminary results
Acquired data of desired resolution: 0.05 m/pix orthophotomaps and DEMs at 0.25 m vertical resolution.
Coordinates precision for data: 0.02 cm. Preliminary comparison of DEMs and orthophotomaps show severe
progression in valley erosion and river bank degradation. Slight subsidence in overall surface between 2016
and 2019 images of Samoylov and Kurungnakh. However, this result should be verified via comparison with
interferometric synthetic aperture radar data.
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Figure 3.7.3: 2019 aerial imagery: Comparison of two regions on Samoylov pictured in different lighting
conditions (cloudy - left image, sunny day - right image). Shadow difference for object with significant variations
in vertical plane (high vegetation, cliffs) is well visible.

76

Expeditions to Siberia 2019

3.8

Lena Delta - Summer 2019

Geochemical characteristics of the thermokarst lakes, Samoylov and Kurungnakh Islands
Natalya V. Yurkevich 1,2 , Tatyana A. Fedorova 1,2 , Elisaveta Golopyatina 1,2 , Andrei A. Kartoziia 1,2,3 ,
Kiril I. Bazhin 1,2,4 , Daria S. Pan’kova 5 , Svyatoslav N. Ponasenko 1,2 , Anastasiya V. Mishin 1,2,3 , (E. V.
Tsibizova 1 , T. A. Kuleshova 1 : not in field)
1

A.A.Trofimuk Institute of Petroleum Geology and Geophysics, Siberian Branch of the Russian Academy
of Sciences, Novosibirsk, Russian Federation
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Novosibirsk State University, Novosibirsk, Russian Federation
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V.S. Sobolev Institute of Geology and Mineralogy, Siberian Branch of the Russian Academy of Sciences,
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Melnikov Permafrost Institute, Siberian Branch, Russian Academy of Sciences, Yakutsk, Russian Federation

5

St. Petersburg State University, St. Petersburg, Russian Federation

Fieldwork period and location
From July 20th to August 6th (on Samoylov Island and Kurungnakh Island).
Objectives
The main objective of this research is an improved understanding of the main factors which affect the formation
of the water and bottom sediments chemical composition in the thermokarst and oxbow lakes of the polygonal
tundra, Samoylov and Kurungnakh Islands (connection with the features of the relief, climate and hydrological
regime).
The main tasks are the determination if the various factors in the formation of lake’s chemical composition,
geochemical zoning, and hydro-chemical anomalies. One of the aspects of the research is the assessment of
the current ecological state of the water bodies and the forecast of development in a changing climate. The main
aim of the expedition is to collect and process water and bottom sediments from polygonal, thermokarst, oxbow
lakes and small watercourses on the Samoylov and Kurungnakh Islands. A polygonal pond was also studied
using the micro-electric tomography method to determine the geoelectric zoning and interpret the structure of
the near-surface space of the polygon.
Methods
Sampling and field measurements
Twenty-five reservoirs on Samoylov Island and twenty-nine - in the Southern, South-Western and South-Eastern
parts of the Kurungnakh Island on the first and third terraces (Figure 3.8.1). Water was sampled from the 0.2 m
depth in three different points in plastic bottles rinsed with the sampled water. We used the rubber boat to
sample the medium and big lakes. In the water samples, the pH value, the ox-red potential (ORP), temperature,
concentration of the dissolved oxygen (DO), electrical conductivity were measured in situ using a multi-meter
(WTW Multi 340I, USA), a combined glass electrode for pH/°C, a SenTix electrode for the ORP voltage, a
CellOx 325 probe for DO. Neutral and sub-alkaline water samples were acidified with distilled HNO3 (purity 99
%). Samples were divided into two sets.
The first 50 mL aliquot was filtered at the sampling site to <0.25 𝜇m using a microfiltration hydrophobic
membrane (Vladipor, Russia) and acidified with distilled HNO3 (purity 99 %) to pH<2. The second one, intended
for analyses on anion was left without filtration. Samples were transported to the laboratory, stored at a using
temperature not exceeding 5 °C.
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Figure 3.8.1: Sample points at the Samoylov (a) and Kurungnakh (d) Islands, Star Lake on the Samoylov Island
(b), interpolygonal pond SY-23 and small ponds SY-24 and 25 in the near-central part of the Samoylov Island
(c), watercourse KY-20 (e) flowing from the alas lake KY-19 on the Kurungnakh Island
Bottom sediments were collected using UWITEC sampler into WHIRL-PAK plastic bags. Samples were divided
into two sets. The first 500 g part, intended for major and trace element, mineralogical and granular composition,
was cooled at a temperature not exceeding 5 °C and transported in the laboratory in a styrofoam cooler. Another
10 g, intended for the total organic substance content analyses, was dried at a 105 °C for 24 hours in the
NABERTHERM L-240K2CN oven in the Samoylov Station laboratory.
Field experiment
The daily experiment was conducted on the raised mid polygon crossing interpolygonal pond on the Samoylov
Island near the monitoring station "Igloo" (Figure 3.8.1, c). Micro-electrical tomography (ERT) was used
to investigate the sub-surface structure of the thermokarst system. "Micro" means a small step between the
electrodes compared to conventional measurements. The measurements were performed using a multielectrode
instrument SKALA-64 (IPGG SB RAS, Russia). The sequence of connecting the electrodes was in compies
with a Schlumberger installation. The number of electrodes was 64, the interelectrode distance - 0.3 m, the
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length of the profile - 18.6 m, and the depth of the investigation - 4 m. The resistivity values were measured
every hour during the day from 15:40 on July 25th , 2019 until 16:40 on July 26th , 2019. Data processing was
performed using the program of two-dimensional inversion Res2Dinv (Loke 2010). The robust smoothness
constraint method was used. The temperature of the soil (under the moss), air, pond’s bottom sediment, surface
and bottom water was determined every hour by ASTM temperature station (IPGG SB RAS). The pH value,
ox-red potential (ORP), temperature, concentration of the dissolved oxygen (DO), and electrical conductivity in
water were measured using a multi-meter (WTW Multi 340I, USA).
Laboratory analysis
In water samples, major cation (Al, Fe, Ca, Mg, K, Na and Si) and trace element analyses were carried out using
ICP-MS (ELAN-9000 DRC-e, PerkinElmer Instuments LLC, USA). Accuracy and precision were estimated to be
7 % or better at the [mg/L] concentration level and 10 % or better at the 𝜇/L concentration level. Another aliquot
was analyzed for major anions (SO4 2- , Cl- , HCO3 - ) using potentiometry, photometric and titrimetric methods.
Accuracy and precision were estimated to be 7 % or better at mgL-1 concentrations. One part of the bottom
sediment samples (10 g) were weighed after 105 °C heating, heated one more at a 550 °C for four hours, left
in the oven until 200 °C, placed in the desiccator and weighed. The second part of the soil samples (500 g)
were dried at room temperature for 48 hours, homogenized by folding (ISO, 2007), sieved using a 250 𝜇m nylon
filter (Fritsch, Idar-Oberstein, Germany) and powdered to a size of <74 𝜇m by abrasion in an agate mortar for
bulk analysis. ICP-MS was used to determine their elemental compositions (ELAN-9000 DRC-e, PerkinElmer
Instruments LLC, USA). The accuracy and precision of the analyses were estimated to be 10 % or better at the
g/t concentration level.
Preliminary results
The specific electrical conductivity (EC) of the lake waters on the Samoylov Island varies in a wide range from 39
to 415 𝜇Sm/cm (Figure 3.8.2), the total concentration of chemical elements - from 9 to 11 mg/L. The relationship
of conductivity with the sum of the elements is shown in the left graph in Figure 3.8.2. The pH values vary in the
range of 7.40 - 9.63, the ORP values - from 97 to 178 mV, physical and chemical conditions correspond to the
conditions typical for fresh lake waters in contact with the atmosphere. The water in the polygonal ponds have
the EC about 20-30 𝜇Sm/cm, the lowest in the comparison with other waterbodies, while thermokarst (merged
polygons) and oxbow lakes are characterized by higher mineralization (close to the mineralization of the Lena
River). The highest EC (mineralization) are in watercourses 1 and 16 (Figure 3.8.1), which are seasonally
flooded by the river waters. At the time of testing, the water is stagnant, sediments silted up, conditions for the
accumulation of chemical elements are created. Manganese and iron concentrations are also highest (Figure
3.8.2) among all the sampled points. The lowest concentrations of chemical elements (7-10 mg/L in total) are in
the polygonal ponds and lakes of unknown genesis Nos. 9, 10, 11 (shown by the example of Fe in Figure 3.8.2,
numbers of lakes are in Figure 3.8.1).
The distribution of the chemical elements in the waters of the Kurungnakh and Samoylov Islands in general
repeats that in the Lena River. The concentrations of chemical elements in lake waters on Samoylov Island are
higher in average than in the Kurungnakh’s lakes. When comparing the concentrations of chemical elements
with the average for the fresh waters of the hydrosphere, a whole spectrum of hydrochemical anomalies is
detected: Fe, Mn, Ni, Cr and rare earth elements. It is necessary to pay attention to anomalies of arsenic and
beryllium, elements of the first class of danger, in comparison with Clarks. The concentrations of In, Ta, Hf and
Re in the lake waters on the Samoylov and Kurungnakh Islands and Lena River were established, data on the
contents of these elements in fresh arctic waters are absent in the literature.
The elemental compositions and total organic substance content in the bottom sediments of the studied lakes
were also obtained, geochemical anomalies were determined, differences in the compositions between lakes of
various types were revealed.
As a result of micro-electrotomography, a geoelectric section of 18.6 m length was constructed (Figure 3.8.3),
intersecting the polygon and the interpolygonal lake and showing the zoning of the resistivity of the subsurface
medium in the surface space to a depth of 4 m.
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Figure 3.8.2: Total elements concentrations, Electrical Conductivity, ORP (Eh), pH values, and hydo-chemical
anomalies of Fe and Mn in waters
The upper 15-25 cm of the section at 0 - 9.6 m (above the polygon) are represented by the substance with the
resistivity about 100 Ohm·m (Figure 3.8.3, light-blue and blue areas) and correspond to the soils in the seasonally
thawed layer. Below is a medium with much higher resistances (1500-22000 Ohm·m), which corresponds to
the permafrost (Figure 3.8.3, brown-yellow-green areas). There is the projection of the pond from 9.6 to 14.4 m
along the profile to a depth of 1 m, the first 15-25 cm after the mark of 14.4 m are relatively conductive soils
(10-100 Ohm·m) in the seasonally thawed layer. Under the lake there are rocks with the highest resistances
(more than 22 MOhm·m). During the daily experiment, the greatest changes in resistances were recorded at
the bottom of the pond and on the southeast exposure board (black oval in Figure 3.8.3). It is likely that due
to the influence of solar radiation in this part, the melting of ice leaving this side is more active (compared to
the side of the northwestern exposure), so the diurnal changes are most visible. The most noticeable changes
in temperature during the day are in the atmospheric air and the soil layer under the moss (Figure 3.8.3). The
minimum temperature of the bottom, moss and air - in the early morning at 3:40, the maximum - at lunchtime
(13:40-15:40). The daily course of the medium resistances at the bottom is inversely related to the daily course
of air temperature with a shift of 6 hours (Figure 3.8.3), which is consistent with the data we obtained earlier.
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Figure 3.8.3: Geo-electrical section by the micro-ERT profile through the polygon and interpolygonal pond (the
site with maximum daily variations of the electrical resistivity - in the black circle), daily variations of the
temperature and resistivity (R) on the bottom of the pond, in the air and under the moss
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Biology investigation of Thymus species in the Arctic
Evgeniya B. Talovskaya 1,2,3
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A.A. Trofimuk Institute of Petroleum Geology and Geophysics, Siberian Branch of the Russian Academy
of Sciences, Novosibirsk, Russia
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Novosibirsk State University, Novosibirsk, Russia

3

Central Siberian Botanical Garden, Siberian Branch of the Russian Academy of Sciences, Novosibirsk,
Russia

Fieldwork period and location
From July 16th to August 15th , 2019 (on Kurungnakh Island).
Objectives
The objectives of the study were the following: the examination of species of the Thymus distribution characteristics on Kurungnakh Island, description of the ecological and coenotic habitat environment and collection of
material for studying the biology (life-form, architecture, ontogenesis) of Thymus in the Arctic.
Methods
Three locations of Thymus reverdattoanus Serg. were found in the southern part of Kurungnakh Island as
a result of the routing research method (Figure 3.9.1). An ecological and coenotic characterization of the
species’ habitat environment was carried out. In order to identify the morphological mechanisms of Thymus
reverdattoanus adaptation to Arctic conditions, herbarium material was collected. More than 1500 individuals
in different ontogenetic states were analyzed (Smirnova et al. 2002). A detailed study of the mature generative
individuals’ structure was carried out under the architectural approach (Barthélémy et al. 2007).

Figure 3.9.1: Location (A) and habitat (B) of Thymus reverdattoanus on Kurungnakh Island

Preliminary results
Under Arctic conditions, Thymus reverdattoanus assumes the life-form of a dwarf shrub. A mature generative
plant is represented by a shrub with lodging and weakly rooted skeletal axes (Figure 3.9.2). The skeletal axes of
Thymus reverdattoanus are formed based on plagiotropic perennial vegetative shoots. They moopodially grow
for 4-5 years and consist of long and short metameres. At the age of 5-6 years, the terminal bud of the shoot
dies, and the lateral shoot, located closer to the place of dying, becomes substitutional. An acrosympodially
growing compound skeletal axis is formed.
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Figure 3.9.2: Dwarf shrub Thymus reverdattoanus: 1 - ephemerous generative shoot, 2 - dicvclic generative
shoot, 3 - orthotropic branched vegetative shoot, 4 - compound skeletal axis, 5 - main root, 6 - dead leaves; a vegetative shoot, b - inflorescence, c - secondary root, d - bud, e - annual growth of vegetative and generative
shoots, respectively, f - thickened perennial part of the shoot or axis, g - the level of the soil
In the structure of Thymus reverdattoanus adult individuals, the number of compound skeletal axes amounts to
3-5, their length reaches 20 cm. Orthotropic branched vegetative shoots can be found in the shrub’s structure.
They monopodially grow for about 3 years, each annual growth is a rosette and consists of short metamers.
Such shoots do not exceed 1.5 cm in length. After the death of the terminal bud, most of the shoots with
the side shoots are preserved. Generative shoots are axillary, orthotropic. Their structure is also rosette:
they consist only of short metamers and do not exceed 2 cm in length. Monocyclic and dicyclic generative
shoots are found in mature generative individuals. The inflorescence of the generative shoots of Thymus
reverdattoanus is represented by a capitate thyrse, consisting of oppositely located and closely related 2-3
pairs of dichasia. Dichasia are reduced to the main flower. After fruiting, only the inflorescence dies, and
the rest of the shoot is preserved. The root system is mixed, formed by the main and adventitous roots. The
main root is preserved until the death of the entire individual. The adventitous roots are filiform, they develop
in the nodes and internodes of the shoot section adjoining to the substrate. The seed propagation method is
predominant, whereas the vegetative propagation is weak. It occurs as a result of mechanical damage to the axis.
A preliminary analysis of the Thymus reverdattoanus individuals’ structure makes it possible to outline
some morphological mechanisms of species adaptation to Arctic conditions. One of them is the predominance
of the rosette shoot structure. A similar feature of the shoot system was earlier noted during the study of Thymus
brevipetiolatus Čáp dwarf shrub near the Smorodichny village (Kobyansky district, Sakha Republic) (Talovskaya
et al. 2018). The rosette shoot structure is the means of plants’ adaptation to a short growing season, the
preservation of dry leaf residues for several seasons (up to 3) serves as a cover protecting buds and lateral
shoots in the cold winter period. Compared with other Thymus dwarf shrubs studied earlier (Talovskaya 2017;
Cheryomushkina et al. 2019a, Cheryomushkina et al. 2019b; Talovskaya et al. 2019), the duration of monopodial
shoot growth of Tymus brevipetiolatus in the Arctic increases up to 5 years, there are no ephemeral vegetative
shoots and the taproots do not redevelop.
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The vegetation of Sardakh Island
Nikolay N. Lashchinskiy 1,2,3
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Fieldwork period and location
From July 21th to July 26th , 2019 (on Sardakh Island).
Objectives
This trip was a continuation of the geobotanical survey that started last year. The main task was to collect
enough relevés for the characteristic of all vegetation types on an island. Geographically relevés should cover
all geomorphological features in order to produce a realistic picture of the vegetation diversity on an island.
Methods
Based on the high-resolution satellite images and on-ground information collected last year few transects were
proposed in different directions across the island. Each transect covered as many habitats visible on satellite
images as possible.
In field sample plots of 10 to 10 meters each were settled on each transect at distance of at least two hundred
meters from each other in case of the same habitat. Sample plots from different habitats could be quite close to
each other. On each sample plot, a geobotanical relevé was made by a standard method with georeferencing
by a 12-channel GPS. On each plot, all vascular plant species were listed with their abundance on a sample
plot estimated in the percentage of soil surface coverage. Among mosses and lichens, only abundant species,
which could be easily determined in the field were registered. In addition, few specimens were collected for
further determination in the laboratory.
Later all relevés were placed into specialized database IBIS 7.3 (Zverev 2007) and developed by the BraunBlanquet method (Westhoff et al. 1973). In addition, detrended correspondence analysis (DCA) and cluster
analysis by Ward’s method were performed in PAST 3.0 package (Hammer et al. 2001).
Fieldwork summary
All together 125 geobotanical relevés were made in two years with 149 species of higher vascular plants and
about 45 species of mosses and lichens.
Preliminary results
Sardakh Island can be divided in two main parts. One is a relatively flat surface of floodplain and the first terrace.
It is the most typical landscape in the Lena Delta. Another part is the rounded highland about 300 m in diameter
and 40 m above sea level. In general, it has a domelike surface slightly concave in the central part. This surface
can be assumed as the smallest remnant of the third terrace (Bol’shiyanov et al. 2013). Eight main syntaxa
were described on this surface-based on original relevés. For each syntaxon synthetic relevé was performed
with a calculation of species presence in percentage. Differential species were determined for each syntaxon.
Additionally, DCA-analysis and cluster analysis showed differentiation between syntaxa and their position in
multidimensional ecological space.
The first syntaxa is zonal tundra reflecting local climatic conditions (Figure 3.10.1). It is widespread on gentle
slopes with good drainage. Its characteristic features are well-developed microrelief with tussock 20-30 cm
height and 30-34 cm in diameter: Eriophorum vaginatum as dominant species and presence of Vaccinium vitis
idaea.
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Figure 3.10.1: Tussock tundra with Eriophorum vaginatum
The second type is sedge-moss tundra on flat surfaces with bad drainage. This community type is the most
abundant on the island. It is part of the polygonal complex, which developed on relatively flat surfaces due
to permafrost and ice wedges formation. Sedge-moss tundra covers rims between polygons and flat or
high-centered polygons. Low-centered polygons occupied by Eriophorum-swamps. By species composition
this tundra type is close to zonal tundra. The only species differential for this syntaxon is Draba pilosa. But
sage-moss tundra characterized by flat microrelief and low abundance of Eriophorum vaginatum.
Steep slopes at the edges of the highland covered by shrubby tundra with evergreen shrubs (Dryas punctata
and Cassiope tetragona). Communities of this syntaxon occur on steep slopes around the island. Microrelief
consists of solifluction terraces and small flat polygons with cracks between them. The group of differential
species includes Hierochloe alpina, Acomastylis glacialis and Achoriphragma nudicaule.
All three above mentioned syntaxa belong to a tundra vegetation type with well-developed moss and lichen cover.
The next syntaxon unites species-rich herbaceous communities on degraded ice-complex. These communities
occur in a wide lower part of gullies from the upper surface. Their existence is supported by decaying soil organic
substances and the release of available nutrition. These communities cover baydzherakhs and gully slopes.
In the microrelief they usually appear in small hummocks up to 40 cm height and 1 m in diameter. Differential
species are Taraxacum ceratophorum and Delphinium chmissonis.
Small depressions in the upper part of galleys occupied by Equisetum communities with Equisetum arvense
as dominant species. They have the same dominant species as previous communities but characterized by
well-developed moss layer with Tomentypnum nitens and lower species diversity.
The next two syntaxa belong to mire vegetation. Shallow gullies on the upper island surface covered by
Eriophorum-fens with Eriophorum polystachyon. These communities have a dense herbaceous layer and
a well-developed moss layer. Differential species are Cardamine pratensis and Rubus chamaemorus. The
microrelief is flat.
Along lake shorelines and in shallow water near the shore there are aquatic communities, mostly with Arctophyla
fulva as dominant species (Figure 3.10.2). Characteristic features are simple community structure, presence of
open water surface and very low diversity. Differential species are Arctophyla fulva and Hippuris vulgaris.
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Figure 3.10.2: Aquatic vegetation with Arctophyla fulva along the lake shoreline
In order to determine the degree of difference or similarity between described syntaxa cluster analysis, Ward’s
method was performed. In the resulting dendrogramm (Figure 3.10.3) all syntaxa are divided into two clusters.
One (no. 6-8 in Figure 3.10.3) is for the tundra and herbaceous communities and the second communities (no.
1-5) - for mire and aquatic vegetation. The first cluster in its turn is divided into one cluster for typical tundra
communities (no. 6) and another one of shrubby tundra together with herbaceous communities (no. 7+8).
The second cluster of the mire and aquatic vegetation is divided into mire vegetation itself (no. 1+2) and aquatic
communities (no. 3-5) (Figure 3.10.3). These results show that all described syntaxa differ from each other and
belong to different vegetation types. All described syntaxa cover main habitats on Sardakh Island, divided from
each other by microrelief, species composition, and community structure. There are four main vegetation types
on the island - tundra, herbaceous communities, mires and aquatic vegetation that covers all main habitats on
Sardakh Island.

Figure 3.10.3: Dendrogramm of syntaxa similarity
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Neogene deposit lithology of Sardakh Island (Lena Delta)
Andrei A. Kartoziia 1,2,3 , Anastasiya V. Mishina 1,2,3 , Anton V. Vasil’ev 1,2,3
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of Sciences, Novosibirsk, Russia

2

Novosibirsk State University, Novosibirsk, Russia
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V.S. Sobolev Institute of Geology and Mineralogy, Siberian Branch of the Russian Academy of Sciences,
Novosibirsk, Russia

Fieldwork period and location
From July 21th to July 26th , 2019 (on Sardakh Island).
Objectives
The main aim of the present study was the facies analysis of Neogene deposits of Sardakh Island. To achieve
this aim, we set ourselves a number of tasks. The first task included a macro visual describing of sediments,
drawing graphic sedimentary logs and sketch sections and taking photos. The second task included the study
of revealed lithofacies: describing their structures, textures, and lateral variations. The third task was the
determination of depositional environments of studied sediments.
Methods (or) fieldwork summary
We used standard sedimentary geology methods and terminology for revealing and describing lithofacies, bedforms, sedimentary textures and structures according to Nichols 2009. We carried out macro visual descriptions
of sedimentary textures and structures, took a number of photos for all revealed lithofacies, estimated roundness
and sphericity of clasts, estimated the orientations of bedform slipfaces, and made a number of sedimentary
logs and sketch sections, and the main geology section of the studied riverbank outcrop of Sardakh Island (the
length of the section was 350 m).

Figure 3.11.1: Location of studied outcrop in a Sentinel-2 satellite image
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Preliminary results
Sardakh Island is an erosional remnant that consist of Neogene and Quaternary deposits. Neogene deposits
were exposed due to tectonic processes. There is a long riverbank outcrop on the northwestern edge of the island
(Figure 3.11.1). We made more than 40 observation points along the studied riverbank outcrop (N 72.34543, E
126.43543). Further, we described the lithofacies, which we have revealed during fieldwork:
1) Cobbles and pebbles in sand granule matrix (Figure 3.11.2). Sedimentary structure: medium parallel
curved trough cross bedding. In addition, rare boulders were observed in this lithofacies. Bedforms have
a south strike direction.
2) Pebbles and granules in sandy matrix and boulders. Sedimentary structure: medium parallel curved trough
cross bedding. Bedforms have a north strike direction.
3) Boulders and pebbles in sandy matrix. This lithofacies constitutes of individual interrupted beds and marks
the bottom of beds in bedded sets.
4) Granules in sandy matrix. We observed two kind of this lithofacies structures. One kind was planar parallel
thin and very thin bedding. The second kind was thin parallel curved trough cross bedding.
5) Medium and coarse sands. Sedimentary structure: planar parallel very thin bedding.
6) Slightly consolidated coarse sands. This lithofacies was observed at the bottom of the studied outcrop. A
distinctive feature of this lithofacies was the presence of tree and leaf remnants.
The first five described lithofacies consist of unconsolidated sediments. The last one was constituted slightly
consolidated sediments. Moreover, we took more than 30 paleontological samples of trees and leafs from the
6th lithofacies (Figure 3.11.3). In addition, we took samples for granulometric analysis from each lithofacies.
Preliminary results of the fieldwork indicates that the studied sediments were deposited in fluvial environments
(mountain river). More precise identification of the depositional environment will be possible after the laboratory
analyses.

Figure 3.11.2: A fragment of a studied outcrop: Cobbles and pebbles of the first revealed lithofacies
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Figure 3.11.3: One of the collected paleontological sample from sixth lithofacies
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Validation of remote sensing applications for assessing Arctic plant phenology & photosynthesis
Birgit Heim 1 , Ekaterina Abramova 2 , Christian Rixen 3 , (Svetlana Y. Evgrafova
Herzschuh 1 : not in field)

4,5

, Stefan Kruse, Ulrike

1

Alfred Wegener Institute Helmholtz Centre for Polar and Marine Research, Potsdam, Germany

2

Lena Delta Reservat, Tiksi, Russian Federation

3

WSL Institute for Snow and Avalance Research SLF, Davos, Switzerland

4

Sukachev Institute of Forest FRC KSC SB RAS, Krasnoyarsk, Russian Federation

5

Siberian Federal University, Krasnoyarsk, Russian Federation

Fieldwork period and location
From June 30th to July 17th , 2019 (in the central Lena Delta).
Objectives
With the opportunity of the modern Samoylov research station and its logistic support, we plan to evaluate the
applicability of remote sensing for assessing photosynthesis and phenology of Arctic tundra vegetation.
Satellite-derived vegetation indices from optical sensors are operational for a long time and are increasingly used
in the scientific communities to force land-atmosphere carbon fluxes. Recently available remote sensing products
are e.g. the optical remote sensing products Sentinel-3 vegetation indices and Sun-induced Fluorescence
(SIF) from atmospheric satellite missions, and one microwave remote sensing product related to vegetation:
vegetation optical depth (VOD).
The Normalized Difference Vegetation Index (NDVI), Enhanced Vegetation Index (EVI), from MODIS and
AVHRR satellite missions and the microwave remote sensing VOD product show for the circum arctic tundra as
well as specifically for the Lena Delta a quite late seasonal peak of vegetation maximum in August. However,
the vegetation maximum biomass is already produced in early to mid July at the time of the temperature
maximum and the autumn vegetation colouring is already occurring in early August. We already could detect this
unexpected time lag between the maximum extracted from operational remote sensing products in August and
the maximum greenness of vegetation in situ for vegetation in the Toolik tundra region in Alaska as the Toolik
research station offers long-term ground monitoring data for phenology. In Walther et al. 2018, we investigated
MODIS NDVI; VOD, GFZ and NASA SIF products at in the circum-arctic and found that SIF showed its maximum
peak in July whereas MODIS NDVI and VOD peaks were delayed towards August on a circum-arctic scale. Still,
ground monitoring for phenology and the photosynthesis maximum of arctic vegetation is nearly not exsistent
with few exceptions at NSF (Toolik, Barrow) and Canadian large research infrastuctures (Eureka, CHARS (in
future)) in the Arctic. We see the need for more Time Lapse Camera (TLC) monitoring in the circum-arctic to
provide ground monitoring on snow off, snow on, leaf out, vegetation shooting and vegetation greenness and
colouring. Therefore, we intend to establish TLC monitoring of polygonal wet tundra on the Holocene terrace
specifically optimized for validation/evaluation of the phenological signals in satellite products (optical and
microwave) in addition to the long-term TLC set-up of the Samoylov Long-Term Observation Measurement field.
Methods and fieldwork summary
In July 2019, we started the TLC monitoring on the Holocene terrace of a representative wet-type and a dry-type
surface as a cooperation project with S. Evgrafova using their established long-term monitoring plots for CO2 and CH4 -fluxes (N 72.370°, E 126.482°). We installed two stereographic pairs of TLC (Brinno TLC200) Red
Green Blue (RGB) at 1 m above-ground height for plot-scale monitoring (at 1-hourly resolution) of vegetation i)
on the dry polygonal rim and ii) in the wet polygonal center (Figure 3.12.1).
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Figure 3.12.1: Installation of Time Lapse Camera Monitoring for the phenomonitoring at the long-term
monitoring plot for CO2 -and CH4 -fluxes of S. Evgrafova. To the left: C. Rixen and W. Schneider are coring in
permafrost to install the anchor tubes for the cameras. To the right: One pair of TLC Brinno each installed for
plot-scale acquisitions over the wet polygonal center and the dry polygon ridge.
The TLC RGB camera data will be processed towards standardized colour indices (e.g., Beamish et al. 2018)
and the timing of leaf out and shooting of vegetation will be extracted with daily resolution. We also plan an
assessment of the plant traits of the two monitored surfaces - the dry polygonal rim and the wet polygonal center
at plot-level: plant height, leaf area index (LAI), leaf C,N content and leaf C,N,O isotopes, leaf dry matter content.
We measured LAI within the monitored plot area using a LICOR2000 LAI (Figure 3.12.2) and also assessed
vegetation height and sampled biomass and active layer soil material now in the early summer state in July. E.
Abramova sampled biomass in late August for the late summer state. The biomass samples were directly dried
for 48 h in the oven in the Samoylov Laboratory. Biomass and soil samples will be analysed for stable isotopes
C and N at the isotope lab at AWI Potsdam (H. Meyer, AWI).

Figure 3.12.2: LICOR2000 LAI measurements in the long-term monitoring plots for CO2 - and CH4 -fluxes of S.
Evgrafova. To the left: LAI measurements in the wet polygonal center, to the right: LICOR2000 LAI sensor on
the dry polygon ridge
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Monitoring of greenhouse gas release from buried soil: field incubation study
Svetlana Yu. Evgrafova 1,2 , (Valeriy K. Kadutskiy 3 , Oleg G. Novikov 3 : not in field)
1

V.N. Sukachev Institute of Forest FRC KSC SB RAS, Krasnoyarsk, Russia

2

Melnikov Permafrost Institute, SB RAS, Yakutsk, Russia

3

Siberian Federal University, Krasnoyarsk, Russia

Fieldwork period and location
From August 1st to September 2nd , 2019 (on Samoylov Island).
Objectives
We continue to monitor the in situ field-based incubation experiment in a rim of an ice-wedge polygon on
Samoylov Island near Samoylov research station described in Strauss et al. 2018. The aim of the study is to
measure the microbial response and associated carbon release in gaseous forms (CO2 , CH4 ) from organic
matter that has been permanently frozen.
Fieldwork summary
Frozen buried soil was taken from Holocene permafrost that had been exposed by erosion of the Lena river
bank on Samoylov Island. We transferred the material partly to the top of the active layer and partly into the
subsoil in a rim of an ice-wedge polygon. The intention was that formerly frozen soil was moved to the active
layer, while still residing in the subsoil to mimic cryoturbation processes, or was exposed to the soil surface to
simulate eroded riverbank. Since the experiment set up (August, 2015), during July-August 2016, August 2017,
and 2018 we measured CO2 and CH4 released from the soil surface of both variants of the experiment by the
close chamber technique. During August 2019, we measured CO2 and CH4 efflux from experimental plots using
a gas chromatograph installed in Samoylov’s lab in order to continue monitoring of greenhouse gas release from
buried soil.
Soil temperature was measured daily at noon using a Campbell data logger (Campbell Scientific, Ltd., USA)
that was permanently installed with 5 sensors in different soil depths. Air temperature during gas sampling
was recorded by the weather station at Samoylov research station. The active layer thickness was measured
manually using a metal probe.
Preliminary results
Gases (CO2 and CH4 ) released from the experimental plots were sampled every second day, measured using
a gas chromatograph and quantified according to Lal 2017. Preliminary results showed significantly higher
emissions of both gases from the cryoturbation simulation experiment in comparison with emissions from the
eroded river bank experiment.
Mean values of gas release were compared with values obtained during the whole period of the experiment
(Figure 3.13.1). It has been shown that significant differences between values of greenhouse gas release (CO2 ,
CH4 ) from the buried soil have appeared after 3 years of the experiment set up.
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Figure 3.13.1: Greenhouse gases release (CO2 , CH4 ) in field-based incubation experiment. Legend:
Exp_covered - mean value of plots with buried soil covered by groundcover (5 cm thickness), Exp_open - mean
value of plots with uncovered buried soil, Dist_contr_covered - mean value between plots without buried soil
covered by groundcover (5 cm thickness), Dist_contr_open - uncovered plots without buried soil, bars indicate
standard deviations (n=3).
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Source assessment of carbon emissions from Yedoma ice complex deposits and
polygonal tundra using 14 C analysis
Philipp Wischhöfer 1 , Gabriel Norén 1 , Lewis Sauerland 2 , (Christian Knoblauch 2,3 , Janet Rethemeyer 1 :
not in field)
1

Institute of Geology and Mineralogy, University of Cologne, Cologne, Germany

2

Institute of Soil Science, Universität Hamburg, Hamburg, Germany

3

Center for Earth System Research and Sustainability, Universität Hamburg, Hamburg, Germany

Fieldwork period and location
From July 4th to July 28th , 2019 (on Samoylov Island and Kurungnakh Island).
Objectives
The primary objective of our studies in the Lena Delta, which we started in 2016, is to assess different carbon
(C) sources released as CO2 from thawing permafrost soils and sediments. Our work focuses on a retrogressive
thaw slump on the eastern cliff of Kurungnakh Island, which exposes freshly thawed Yedoma deposits, and on
polygonal tundra soils on Samoylov Island and Kurungnakh Island. Pleistocene ice-rich deposits of the Yedoma
domain store more than 25 % of the frozen C of the circumpolar permafrost region (Strauss et al. 2017) that,
upon thaw, could lead to a substantial release of the greenhouse gases (GHG) CO2 and CH4 . Yet, there is a
limited understanding of the contribution of ancient and younger C sources to GHG released from freshly thawed
Yedoma deposits under natural conditions.
14
C analyses of surface CO2 emissions and CO2 collected from the pore space (at 60 cm depth) during our
previous fieldwork revealed that up to 20,000-year-old C is released from the freshly thawed sediments. Over
the past three years, the relief of the thaw slump diminished gradually by retreat of the headwall, followed by a
recolonization of plants on previously erosional surfaces. Therefore, the objective for 2019 was to determine the
effects of the freshly growing vegetation on CO2 emission rates and C sources. Additionally, we continued our
long-term sampling of dissolved organic carbon (DOC) on Kurungnakh Island and Samoylov Island that may be
one of the most important microbial C sources.
Fieldwork summary
The fieldwork was divided in two parts: 1) sampling of CO2 , DOC and sediments at the retrogressive thaw slump
on Kurungnakh Island, and 2) sampling of DOC and particulate organic carbon (POC) from ice-wedge polygons
on Samoylov Island and Kurungnakh Island.
1) Sampling at the thaw slump was conducted at sites known from previous expeditions including two
thermokarst mounds (TM1 & TM2), and one site on the bottom of the thaw slump (TSB 1, Table 3.14-1). At each
site, four samples of surface CO2 emissions were collected via opaque respiration chambers (ca. 25 cm inner
diameter) connected to molecular sieve cartridges (MSC; Wotte et al. 2017). Two samples each were collected
from barren surfaces and from surfaces recolonized by plants (mostly Arctagrostis species and Descurainia
sophioides). Previous to sampling, surface CO2 emission rates were measured using a LICOR 840A infrared
gas analyzer (LI-COR Biosciences, USA). Additionally, at each site six samples of pore space CO2 (three from
the middle and three from the bottom of the unfrozen sediment layer) were collected on MSCs via depth samplers
(Wotte et al. 2017). Samplers were deployed at the beginning of the field period and left in place to passively
collect CO2 for two weeks. Sediment samples were taken from soil profiles that were excavated down to the
frost table (70-100 cm in mid-July below barren surfaces on the thaw slump). Bulk densities and water contents
were determined from volumetric samples (100 cm3 ), which were dried at 105 °C in the Samoylov station’s
laboratory. Water samples for DOC analysis from the middle and bottom of the unfrozen sediment layer were
collected using Rhizon samplers (Rhizosphere research products, the Netherlands). Especially at the TMs,
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pore water sampling was restricted by dry soil conditions. Additional samples of surface CO2 emissions,
DOC, and soil were collected from the Holocene terrace (KT, Table 3.14-1) overlaying the thaw slump. At KT,
the thaw depth at the end of July was only 20 cm. Thus, no samples of pore space CO2 were collected at this site.
2) Pore water from polygon rims and centers for DOC analysis was collected from five low-centered icewedge polygons on Samoylov Island (FLP, FLP2, TiP) and Kurungnakh Island (KUP, KUP2; Table 3.14-1). At
the polygon rims, soil pits were excavated down to the frost table (17-35 cm) and ca. 600 ml of water were drawn
via Rhizons. At the polygon centers, ca. 600 ml of water were drawn using a syringe connected to a perforated
stainless steel tube, which was pushed into the active layer until it touched solid ground (20-48 cm). The water
collected from the polygon centers was subsequently filtered in the station’s laboratory to remove POC from the
samples. Water sampling from polygon rims and centers was complemented by multiple measurements of the
depth of the thaw layer on the day of sampling.
Table 3.14-1: Overview of sampling locations and type of samples collected during our 2019’s field campaign
Site ID

Name

Latitude

Longitude

Sample material

FLP

Fish Lake Polygon

N 72.37278°

E 126.48512°

DOC, POC*

FLP2

Fish Lake Polygon
2

N 72.37220°

E 126.48920°

DOC, POC*

TiP

Tim’s Polygon

N 72.37407°

E 126.49731°

DOC, POC*

KUP

Kurungnakh
Polygon

N 72.32343°

E 126.22298°

DOC, POC*

KUP2

Kurungnakh
Polygon 2

N 72.32520°

E 126.26561°

DOC, POC*

KT

Kurungnakh
Terrace

N 72.37265°

E 126.48482°

DOC, CO2 ,
sediment

TSB 1

Thaw slump
bottom (K4)

N 72.33900°

E 126.29207°

DOC, CO2 ,
sediment

TM 1

Thaw slump, thaw
mound (K7)

N 72.33923°

E 126.29290°

DOC, CO2 ,
sediment

TM 2

Thaw slump, thaw
mound (KX)

N 72.33920°

E 126.29199°

DOC, CO2 ,
sediment

Samoylov Island

Kurungnakh Island

*Only collected from polygon centers

Preliminary results
The interannual comparison of the retrogressive thaw slump (Figure 3.14.1) shows a rapid retreat and decrease
in height of the headwall, progressing erosional flattening of thermokarst mounds, and the upward migration of
plants on the thaw slump bottom and on fresh thermokarst mounds.
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Figure 3.14.1: Retrogressive thaw slump on the eastern cliff of Kurungnakh Island. Photos were taken annually
in July or August and show the flattening of the thaw slump and progressing plant colonization.
Surface CO2 emission rates from vegetated surfaces of TM1, TM2 and TSB1 were up to five times higher than
from barren surfaces (Figure 3.14.2a), while the age of CO2 emitted from vegetated surfaces (690-2,670 yrs
BP; years before present) was significantly younger than CO2 emitted from barren surfaces (1,280-6,100 yrs
BP, Figure 3.14.2b). The age of the CO2 emitted from vegetated surfaces suggests that a fraction of the old
C sources in the sediments is still being degraded after establishment of plants, onset of root respiration, and
input of modern plant-derived substrates. However, to quantify the exact fractions of old and present C sources
contributing to surface CO2 emissions, we first need to analyze the C isotopic composition (𝛿 13 C, F14 C) of the
different C pools including CO2 , sediments and DOC samples, which is currently in progress.
In comparison to surface CO2 emissions from both vegetated and barren surfaces, pore space CO2 sampled at
a depth of 25-75 cm was considerably older (1,480-23,300 yrs BP, Figure 3.14.2c), reflecting the age of the bulk
sedimentary OC of samples collected in previous years at a similar depth. While we cannot quantify the amount
of C being released at the respective depths, these data at least suggest that old degradable C pools persist in
Yedoma deposits over several years after thaw.

Figure 3.14.2: Surface CO2 emission rates from barren and vegetated surfaces (a), corresponding 14 C age in
years before present (yrs BP) (b), and 14 C age of CO2 in the pore space (c) at different sites on the retrogressive
thaw slump (TM1, TM2, TSB1), TM = thaw mound. TSB = thaw slumb bottom. Error bars in a) and b) represent
standard deviations of n=2 measurements/samples each. More detailed flux measurements were conducted by
Universität Hamburg (see 3.15). Error bars in c) represent standard deviations for replicate samples from the
same depth (for n>1) or 1-𝜎 measurement uncertainties for single samples (n=1, within symbol size).
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Carbon dioxide and methane emissions from thawing Yedoma deposits and the contribution of inorganic carbon to overall carbon dioxide fluxes
Lewis Sauerland 1 , Philipp Wischhöfer 3 , Gabriel Norén 3 , (Janet Rethemeyer 3 , Eva-Maria Pfeiffer
Christian Knoblauch 1,2 : not in field)
1

Institute of Soil Science, Universität Hamburg, Hamburg, Germany

2

Center for Earth System Research and Sustainability, Universität Hamburg, Hamburg, Germany

3

Institute of Geology and Mineralogy, University of Cologne, Cologne, Germany

1,2

,

Fieldwork period and location
From July 04th to July 28th , 2019 (on Kurungnakh Island).
Objectives
Soils and sediments of northern permafrost regions contain about 1300 Pg organic carbon (Hugelius et al. 2014),
of which a significant amount lies close to the soil surface. Climate change will lead to deeper thaw depths and
longer thaw periods in summer, which in turn will increase microbial soil organic matter decomposition. Organic
matter decomposition is connected to gaseous carbon dioxide (CO2 ) and methane emissions from soils and
these are expected to rise with increasing organic matter mineralization (Knoblauch et al. 2018). A large part of
the Lena Delta consists of ice-rich Yedoma deposits, which are prone to erosion and contain besides organic
carbon (OC) also inorganic carbon (IC). Kurungnakh Island is made up of such deposits and was chosen
as a research site because it shows active permafrost erosion and vegetation free soils on recently thawed
permafrost. The field research in summer 2019 had two main objectives. First, CO2 and methane emissions
from thawing and eroded Yedoma deposits should be quantified to evaluate the degradability of recently thawed
permafrost organic matter and secondly, the contribution of IC to total CO2 emissions should be evaluated.
Preceding emission measurements at the same research sites on Kurungnakh Island have been conducted in
summer 2016. These will be compared to the data from 2019, to detect changes in CO2 emissions over time.
The two datasets will be used to investigate the factors, such as thaw depth, vegetation cover, and soil water
content that affect greenhouse gas emissions at these sites.
Methods and fieldwork summary
The study area lies within a retrogressive thaw slump on the southeast shore of Kurungnakh Island (Figure
3.15.1). Field work was conducted at eight sites: two thermokarst mounds (TM1, TM2) and two sites in the
slump floor (SF5, SF6). Each site was further divided into vegetated and unvegetated sub-sites (Table 3.15-1).
Carbon dioxide and methane fluxes were measured in July 2019 in triplicates with opaque emission chambers
(chamber diameter 24 cm, 30 cm height) placed on pre-installed soil collars. Carbon dioxide and methane
concentrations inside the chamber were quantified over a period of five minutes by a portable greenhouse
gas analyzer (UGGA, Los Gatos Research, USA). Parallel to each measurement, thaw depth, soil and air
temperature were measured. Emission measurements were conducted over two weeks between the 9th and
25th of July 2019. Soil samples were collected at each site in 10 cm depth intervals down to the frozen ground
to determine key soil parameters such as bulk density, the content of OC, IC, nitrogen and water, as well as pH.
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Figure 3.15.1: Position of the different sampling sites in the thaw slump on Kurungnakh. The picture was taken
in 2016 and shows also sites SF4 and SF5 that were not revisited in 2019.

Table 3.15-1: Description of all sites investigated during the field work in 2019.
Site

Site Description

Latitude

Longitude

Notes

TM1

Slump floor

N 72.33923°

E 126.29290°

Flooded after rainfalls

TM1V

Slump floor vegetated

N 72.33923°

E 126.29290°

Slightly higher than TM1

TM2

Thermokarst mound

N 72.33920°

E 126.29199°

Thaw depth > 1 m

TM2V

Thermokarst mound
vegetated

N 72.33920°

E 126.29199°

Thaw depth > 1 m

SF3

Thermokarst mound

N 72.33900°

E 126.29207°

Partly covered by pioneering
vegetation

SF3V

Thermokarst mound
vegetated

N 72.33900°

E 126.29207°

Slightly higher than SF3

SF6

Slump floor

N 72.33905°

E 126.29124°

Freshly eroded material;
Water saturated

SF6V

Slump floor vegetated

N 72.20200°

E 126.17290°

Water saturated > 30 cm
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The contribution of IC to total CO2 fluxes will be assessed by analyzing the stable carbon isotopic composition
of the emitted gas and of the two carbon sources (OC, IC). Therfore, five gas samples were taken from inside
the emission chamber at the non-vegetated sub-sites during the emission measurements that lasted in this
case until CO2 concentrations inside the chamber increased by at least 100 ppm. The 𝛿 13 C value of the gas
samples was measured at the Institute of Soil Science in Hamburg. By plotting the 𝛿 13 C value of CO2 against the
reciprocal of the CO2 concentration (Keeling plot, Pataki et al. 2003), the isotopic composition of the emitted gas
can be calculated (Figure 3.15.2). The 𝛿 13 C values of OC and IC may then be used to calculate the contribution
of OC and IC to total CO2 emissions.
Preliminary results
The 𝛿 13 C values of the emitted CO2 ranged between about -18h and -23h (Table 3.15-2), with substantial
contribution of IC to in situ CO2 emissions. The average 𝛿 13 C value of the emitted CO2 is similar for the sites
TM1, SF3 and SF6, ranging between -22h and -23h, whereas TM2 has a lower average 𝛿 13 C value of
-17.60h (Table 3.15-2), which is in accordance with the higher IC concentration at this particular site.

Figure 3.15.2: Example of a Keeling plot for calculating the isotopic composition of the emitted CO2 from site
TM2 by linear regression analysis
Table 3.15-2: Average 𝛿 13 C signature of released CO2 from non-vegetated sites
Site ID
SF3
SF6
TM1
TM2

Average 𝛿 13 C value
-22.90
-22.36
-21.88
-17.60
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Investigation of organic matter humification in soils of the Lena River Delta
Vyacheslav I. Polyakov 1 , Dmitry Yu. Bolshiyanov 1 , (Evgeny V. Abakumov 2 : not in field)
1

Arctic and Antarctic Research Institute, Saint-Petersburg, Russia

2

Saint Petersburg State University, Saint-Petersburg, Russia

Fieldwork period and location
From August 10th to September 15th , 2019 (on Samoylov Island, Olenekskaya Chanel and Kharaulakh ridge).
Objectives
Humic acids (HA) are heterogeneous systems of high-molecular condensed compounds formed from the
decay products of materials of plant and animal origin in terrestrial and aquatic ecosystems. Polydispersity,
climatic parameters, precursors of humification, and local position in the landscape determine the diversity of
the composition and proporties of HAs. The stabilization of organic material is characterized by the property
to transform organic matter into a state inaccessible to soil microorganisms. The stability property itself is
a characteristic stage of carbon dynamics. Using 13 C-NMR spectroscopy we can identify the proportion of
aromatic compounds in the composition of HAs to assess the stabilization of organic matter in soils.
Thus, the aim of this work is to study HAs by 13 C-NMR spectroscopy of permafrost soils of the Lena River Delta,
buried organic matter, and thawed soil-like bodies from the Ice Complex (IC) of the delta.
Fieldwork summary
Samples of soils were collected in various elements of the landforms (“Old” alas, “young” alas (buried material),
organo-mineral material from Ice Complex and interfluve (Kharaulakh ridge)). See Table 3.16-1.
Table 3.16-1: Description of the studied soil and soil-like bodies (*Soil name by WRB classification)
Description of the studied soil horizons
Coordinates

Soil name*

1

Dark material, roots, iron spots, sandy loam, cryogenic mass exchange,
permafrost table at 27 cm. Top of alas. N 72.28920°E 126.18025°

Turbic Cryosol
(siltic)

2

Dark material, roots, gleyic processes, sandy loam, water table from
25 cm, permafrost table at 29 cm. Botom of alas. N 72.29042°E
126.18191°

Turbic Cryosol
(loamic)

3

Roots, sandy loam, water table at 65 cm, permafrost table at 70 cm.
Middle of alas. N 72.29039°E 126.18125°

Turbic Cryosol
(siltic)

4

Organic material. Polygon rim. N 72.29063°E 126.18423°

Turbic Cryosol
(loamic)

5

Organic material. Inside of alas. N 72.29143°E 126.18628°

Turbic Cryosol
(loamic)

6

Buried organic material. Young alas (ca. 100-200 years). N 72.32162°E
126.25303°

Folic Cryosol

9

Organo-mineral material from Ice complex. N 72.392402°E
125.648261°(ca. 34,299±500 years BP)

Soil-like body

Sample
Kurungnakh Island
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Interfluve (Kharaulakh ridge)
7

Organo-mineral material, thixotropy, loamy sand, rocks. Top of ridge. N
72.39439°E 126.76143°

Skeletic
Cryosol

8

Organo-mineral material, thixotropy, loamy sand, rocks. Top of ridge. N
72.392723°E 126.78203°

Soil-like body

Soil samples were air-dried (24 hours, 20 °C), ground, and passed through 2 mm sieve. Routine chemical
analyses were performed using classical methods: C and N content were determined using an element analyzer
(Euro EA3028-HT Analyser) and pH in water and in salt (soil-dissolvent ratios 1:2.5 in case of mineral horizons
and 1:25 in case of organo-mineral horizons) suspensions using a pH meter (pH-150M).
Humic acids (HAs) were extracted from each sample according to a published IHSS protocol. The soil or
cryoconite samples were treated with 0.1 M NaOH (soil/solution mass ratio of 1:10) under nitrogen gas. After 24
hours of shaking, the alkaline supernatant water was seperated from the soil residue by centrifugation at 1.516
× g for 20 minutes and then acidified to pH 1 with 6 M HCl to precipitate the HAs. The supernatant water, which
contained fulvic acids, was separated from the precipitate by centrifugation at 1.516 × g for 15 minutes. The
HAs were then dissolved in 0.1 M NaOH and shaken for four hours under nitrogen gas before the suspended
solids were removed by centrifugation. The resulting supernatant water was acidified again with 6 M HCl to pH
1 and the HAs were again isolated by centrifugation and demineralized by shaking overnight in 0.1 M HCl/0.3 M
HF (soil/solution ratio of 1:1). Next, the samples were repeatedly washed with deionized water until pH 3
was reached and then finally freeze-dried. HAs extraction yields were calculated as the percentage of carbon
recovered from the original soil sample. Data were corrected for water and ash content. Oxygen content was
calculated by the difference of whole sample mass and gravimetric concentration of C, N, H and ash. Solid-state
CP/MAS 13 C-NMR spectra of HAs were measured with a Bruker Avance 500 NMR spectrometer in a 3.2 mm
ZrO2 rotor. The magic angle spinning frequency was 20 kHz in all cases and the nutation frequency for cross
polarization was u1/2p 1/4 62.5 kHz. Repetition delay were 3 seconds. The number of scans was 6500-32000.
Preliminary results
In the studied samples up to 47 % of aromatic compounds accumulate, which indicates the stabilization of
organic matter in the soils of the Lena Delta. However, aliphatic fragments remain dominant. The accumulation
of aliphatic fragments is associated with the predominant mineralization process in soils. The decrease in the
proportion of aromatic fragments is primarily associated with low microbiological activity and precursors of
humification. This ratio AR/AL in the studied samples leads to the accumulation of organic matter in the soil.
The predominance of oxygen-containing fragments (OCH) leads to the migration of elements and chemically
bound organic products along the soil profile. At the same time, evolutionary selection of organic compounds
takes place and high-molecular organic compounds condense at the permafrost table.
From the obtained data, we can conclude that aliphatic compounds ((CH2 )n/CH/C and CH3 ) and aromatic
compounds (C-C/C-H, C-O)) accumulate in soils. The ratio of aromatic to aliphatic fragments ranges from 0.69
up to 0.89 (Table 3.16-2), from samples on top of the “old” alas to frozen organics from the IC, respectively. The
increase in the proportion of aromatic compounds is associated with the local position of the soils in the relief,
the exposure of the slope, wind conditions, altitude, hydromorphism of the territory and plant composition. It
should be noted that the cryogenic activities in the soil under the conditions of the Lena Delta, e.g. the parent
material, which consists of alluvial sands, lead to a lesser development of cryogenic processes in soils. In
particular under well-drained and aerated conditions, there is a rapid heat exchange with the atmosphere, which
affects the level of soil microbiological activity and thereby increase the rate of humification.
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Table 3.16-2: Percentage of carbon in the main structural fragments of humic acids from the studied surface
soil horizons (according to CP/MAS 13 C-NMR data). Sample numbers correspond to Table 3.16-1; AR aromatic fraction; AL - aliphatic fraction; AL h,r + AR h,r % - hydrophobicity degree; C,H-AL/O,N-AL - the
degree of decomposition of organic matter.
Sample
1
2
3
4
5
6
7
8
9

AR
41
43
44
43
42
45
42
45
47

AL
59
57
56
57
58
56
58
55
53

AR/AL
0.69
0.75
0.79
0.75
0.72
0.80
0.72
0.82
0.89

AL h,r + AR h,r %
76
76
75
77
76
77
76
73
76

C,H - AL/O,N - AL
0.97
0.93
0.83
0.86
0.86
0.96
0.75
0.68
0.79

Thus, during relatively active microbiological processes, a significant proportion of aromatic fragments accumulate in the delta soils. Figure 3.16.1 shows that the most humified and hydrophobic organic residues are those
obtained from the buried organic matter of “young” alas. This is primarily due to the precursors of humification,
and thermodynamic evolutionary selection of high-molecular compounds that accumulate at the permafrost
table. In general, from the obtained diagram we can conduct the accumulation of aggressive oxygen-containing
OCH fragments (up to 24 % in the composition of HA) under the influence of which redistribution of organic
acids along the profile occurs against the amidst of the destruction of the mineral part of the soil. An increase
in the proportion of aromatic fragments of HAs leads to stabilization of the organic matter of the soils of the
Lena River Delta. The condensation of macromolecular compounds, which include aromatic oxygen content
fragments (110-185 ppm), indicates an increase in the degree of hydrophobicity of soil organic matter and its
low availability to soil microbiome.
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Figure 3.16.1: The diagram of integrated indicators of the molecular composition of humic acids. Samples
correspond to Table 3.16-1; AL h,r + AR h,r indicates the total number of unoxidized carbon atoms.
With an increase in the proportion of aromatic fragments in HAs of studied soils their stabilization occurs.
The formation of polyaromatic hydrocarbons is associated with the composition of humification precursors and
their local position in the landscape. With fhe formation of such compounds, they become less accessible to
soil microbiota, thereby accumulating organic residues in the composition of soils in the Arctic. During the
development of soils in time and the climatic conditions, the H/C ratio decreases, which leads to the accumulation
of aromatic fragments in the composition of HAs.
Analysis of the molecular composition of HAs by 13 C-NMR spectroscopy also shows that aromatic fragments
are accumulated in HAs of soils. A high degree of hydrophobicity of the territory leads to the accumulation of
aliphatic fragments of HAs, which are dominant in the studied soils. In comparing HAs that are the result of
modern processes of humification and soil-like bodies from the IC, we can conclude that the organic residues
from the ice formation of the IC from the flooded reservoir in the place of which the IC was formed. During the
thermodynamic evolution and condensation of high-molecular compounds, they are able to migrate under the
influence of aggressive organic oxygen-containing fragments and accumulate at the contact on permafrost table.
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Geocryological processes on Lena Delta thermokarst landscapes
Alexei O. Aksenov 1
1

Arctic and Antarctic Research Institute, St. Petersburg, Russia

Fieldwork period and location
From April 10th to April 25th , 2019 (on Kurungnakh Island).
Objectives
In the end of the 20th century, a thermokarst lake on the south-eastern part of Kurungnakh Island (Figure 3.17.1)
drained. The processes of pingo groups’ formation on ice-wedge polygons started in the drained basin, which
were not typical for the Lena Delta tundra. So the main goal of project is to begin observations of pingo’s
formation with installing of reference points in frozen ground.

Figure 3.17.1: Location of the drained lake on Kurungnakh Island

Fieldwork
There was a field trip to the drained lake on the 11th of March. It was decided to make 2 reference points (KAB191, KAB19-2) at the bottom of the previous lake and at the top of the pingo, located on the north-eastern margin
of the alas (Figure 3.17.2). Coring of permafrost was executed to install reference points in the bottom of the lake.
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Figure 3.17.2: Reference points at the pingo

Preliminary results
As a result two boreholes with depth 1.36 m and 1.4 m were made with a Makita hand drill without sediment
sampling. Then reference points KAB19-1 and KAB19-2 were set there (Figure 3.17.3). Parameters such as
distance from each other, relative height, and snow cover thickness were measured with a measuring tape. For
the research of the pingo formation subsequent observations of the pingo with more accurate measurements
are planned.

Figure 3.17.3: Schematic section of installed reference points.
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The influence of climate warming on the pelagic ecosystems of floodplain water bodies
of the Lena River, and its delta
Ekaterina N. Abramova 1 , Aleksandr A. Novikov 2
1

Lena Delta Nature Reserve, Tiksi 6, Sakha Republic, Russia

2

Kazan Federal University, Kazan, Tatarstan Republic, Russia

Fieldwork periods and location
From March 28th to May 8th and from July 4th to September 30th , 2019 (on Samoylov Island, Lena River,
Olenekskaya and Sardakhskaya channels, Buor-Khaya Bay).
Objectives
The Lena River impact on the water bodies of its catchment area increases in connection with climate warming.
During spring floods the river water enters the numerous floodplain water basins and further promotes the passive
dispersal of their fauna in the northern direction. The occurrences of new (for the local fauna) zooplankton
species were repeatedly documented in the lakes on Samoylov Island and in the southern part of the Lena
Delta over the last 15 years (Abramova et al. 2016). Further knowledge of taxon-specific responses to changes
in climate is needed to characterize assemblage turnover as well as ecological interactions among species
under future environmental conditions. The knowledge needed includes the impacts of habitat alterations on the
distribution of invasive species and their subsequent interactions with native taxa (Knouft et al. 2017).
Our studies included two main tasks:
1. Continued monitoring studies of zooplankton in the different water bodies in the Lena Delta during the winter
(before spring flood) and summer periods (after spring flood).
2. Analysis of changes in pelagic communities caused by climate warming. For that, repeated zooplankton
studies are conducted since more than 60 years (Pirozhnikov et al. 1957) in the Lena River itself and its
floodplain reservoirs from Yakutsk to the delta and along some of the main channels of the delta.
Fieldwork
In April 2019 nine ice cores were obtained from two polygons on Samoylov Island (Figure 3.18.1, Table A.2.8,
S63, S64). The length of the cores varied from 16 cm to 120 cm. The lower part of the cores contained frozen
surface sediments. The ice cores were cut into pieces and placed in a refrigerator with a temperature of +4 °C,
where they completely melted. Meltwater was filtered through a sieve with a mesh size of 63 𝜇m. Thawed
organisms were collected and some of them were fixed with 4% neutral formalin for species identification or
96% ethyl alcohol for DNA analysis. Another part was placed into a refrigerator on Petri dishes for a month. The
temperature in the refrigerator was gradually raised from +4 to +9°C. During one month, regular observations of
the development of various organisms were made under a microscope in the laboratory at Samoylov Research
Station.
In addition, in April 2019, bottom ice zooplankton samples were collected using the small Epstein net (20 cm in
diameter) from deep lakes on the Samoylov Island (Table A.2.8, S55-58).
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Figure 3.18.1: Ice core collection in April 2019
During the summer part of the expedition, samples of zooplankton and meiobenthos were collected on board
of the Merzlotoved vessel along the Lena River from Yakutsk to the Lena Delta. In addition, samples were
collected in the delta itself, along the Olenekskaya and Sardakhskaya channels, and in the Buor-Khaya Bay
during the CACOON expedition (Figure 3.18.2, Table A.2.8, see chapter 3.26). The material was collected in
various types of freshwater biotopes: wet mosses, ephemeral reservoirs, large and small lakes, in small rivers
and in the Lena River itself. Samples were also obtained from brackish lagoons along the edge of the Delta and
in the southeastern part of the Laptev Sea.

Figure 3.18.2: Region of investigation (left), all points of sample collection (right), samples were processed at
the Samoylov Research Station during the expedition (middle). Red stars indicate stations where samples were
taken from several closely located biotopes.
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Preliminary results
In ice cores obtained from two polygons in April 2019, we found different groups of organisms (Figure 3.18.3)
that spend the winter diapause at different stages of development: from eggs to adults. Our experiments clearly
demonstrated which species and what stages freeze into the ice in the fall. Cyclopodia and Harpacticoida
species reach already late copepodite stages (C 4-6) or sexually mature at the time of total freezing of the
polygon ponds. Among them Cyclops, Acanthocyclops, Diacyclops and Microcyclops genera are common. This
explains the complete predominance of these copepods in plankton community and their reproduction in early
summer, when ice begins to melt and there is free water in polygons. The crustaceans that overwinter at the
egg stage, like Calanoida and Cladocera will need more time to develop.

Figure 3.18.3: The main groups of organisms from the ice cores: Gastropoda and Ostracoda (A), Ephippiums of
Daphnia (B), Rotifera (C), Isopoda and Chironomidae (D), Harpacticoida (E), Cyclopoida (F)
Harpacticoida Canthocamptus glacialis (Lilljeborg 1902) and Moraria duthiei (Scott T. and A. 1896) were
represented in ice cores by adult females and males, who started to reproduce a new generation on the third
day of keeping in the refrigerator (Figure 3.18.3). In addition to the adult copepodite stage of Cyclopoida and
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Harpacticoida, numerous bright red eggs of Calanoida were found in ice cores. In the Arctic regions, representatives of this order usually overwinter as embryonic stages of development (eggs). During the experiment, we
observed the hatching of larvae (Nauplii) from eggs, which molted six times into early copepodite stages (Figure
3.18.4).

Figure 3.18.4: Canthocamptus glacialis: male with spermatophor (left) and female with eggs (right)

Figure 3.18.5: Eggs and first nauplial stages (NI), last nauplial stage (N6), first copepodite stage (CI)
The most interesting is the life cycle of Eucyclops genus. During the two years of studying the ice samples only
sexually mature females have been detected. No males were found. However, females deposited in Petri dishes
on 10th of April a week later formed egg sacs. About a week later, on 25-26th of April, the egg sacks were empty
and a lot of nauplial stages appeared in the Petri dishes. In the beginning of May first copepodite stages of
Eucyclops sp. were recorded.
Apparently, mating and fertilization of these copepods occurs in autumn. Adult females and males were present
in samples from polygons taken at the end of summer season, in September. Fertilized females then freeze into
the ice and being in deep freeze during winter. Males die in fall after mating. In June of the following year, soon
after the polygons melting, the females produce a new generation of females and males.
A total of 97 species of microcrustaceans (Cyclopoida - 43, Calanoida - 26, Harpacticoida - 28) were found
during the summer expedition in different water bodies from Yakutsk to the Lena Delta, in the Delta itself and
the coastal part of the Laptev Sea. We identified several faunistic complexes inhabiting different ecosystems:
River complex, floodplain complex associated with the river, wet moss complex, arctic fresh and brackish-water
complexes, and a complex of temporary reservoirs (Figure 3.18.6). The last one had up to 80% similarities in
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the north and south areas of the Lena River and included species such as: Megacyclops viridis, Macrocyclops
albidus, Diacyclops bicuspidatus, Eucyclops serrulatus, Paracyclops fimbriatus, Metacyclops planus, Eucyclops
roseus. The two last species are new for the copepoda fauna of the Lena Delta. We assume that these species
were introduced to temporary floodplain reservoirs of the Delta with river water during the spring flood.

Figure 3.18.6: Cyclopoida species of temporary floodplain complex
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River runoff generation and fluvial processes at small tundra river watersheds
Liudmila S. Lebedeva 1 , Anna M. Tarbeeva 2 , Vladimir V. Shamov 3,1 , Vladimir S. Efremov 1
1

Melnikov Permafrost Institute, Yakutsk, Russia

2

Lomonosov Moscow State University, Moscow, Russia

3

Pacific Institute of Geography, Vladivostok, Russia

Fieldwork period and location
From August 1st to August 14th , 2019 (on Khabarovo (Stolb) meteorological station and surroundings).
Objectives
Small streams in the Arctic tundra are numerous and practically lack any field observations. The overall aim
of our research is to better understand hydological and geomorphologic functioning of small tundra creeks
near the Lena River delta including water tracks - distinct features of slope drainage systems in the permafrost
environment. The objectives included revealing of potential water sources of small tundra creeks, estimation
of hydrological reaction of creeks and water tracks to rainfalls at the diurnal time scale, and assessing the
role of permafrost-related processes such as active layer development and thermo-erosion in the hydrological
functioning of tundra creeks and water tracks.
Methods (or) fieldwork summary
The water level and temperature at a water track and two creeks were measured with 30-minute temporal resolution at five installed gauges using loggers Onset Hobo and Solinst. We manually measured water discharge
at five creeks (Figure 3.19.1) using propeller flow meter. Data of ground temperature and moisture at several
depths were collected using Onset Hobo data loggers. Samples from water tracks, creeks, suprapermafrost
ground water of the active layer, ground ice and snow were collected for hydrochemical and isotopic analysis. We
made geophysical investigation using GPR and ERT techniques to determine location of ground ice and bedrock
at the geological profile. Hydrochemical surveys in dry (before rain) and wet (after the rain) conditions were
carried out along the four creeks using portable WTW and HM multimeters (water temperature, pH, electrical
conductivity and oxygen concentration). Tracer experiments were done to estimate hydraulic conductivity of soil
in watershed divides, on the slopes and in the water track.
Preliminary results
Figure 3.19.2 shows precipitation at the Khabarovo meteorological station, water level at the Khrest-Yuryakh
(watershed area 2.79 km2 ) and Meteorologichesky (watershed area 1.03 km2 ) creeks and at three gauges at the
water track (watershed areas 0.006 km2 , 0.027 km2 and 0.358 km2 ) from August 3rd to August 12th . The water
track at its upper part quickly reacts on rain. Water level rises during the rainfall and descends during several
hours after it. At the lower gauge water level rises slower during several days after the rain. Seperate peaks
observed at the upper gauge are smoothed out at the low part of the water track. Water level at the middle
and lower gauges did not descend between two rain events on August 5th and August 7th -8th while water level
at creeks and upper gauge at the water track descended distinctly. Such different behavior of the water tracks
and creeks suggests lack of hydological connectivity between them. Water track with small watershed areas act
as slow storage while creeks with larger catchments have a faster hydrological reaction. It suggests different
mechanisms of water movment through the watershed of the water track and catchment of the tundra creeks.
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Figure 3.19.1: Location of the studied watersheds: 1 - Stolbovoy creek, 2 - Meteorologichesky creek, 3 Seismichesky creek, 4 - water track, 5 - Khrest-Yuryakh creek, 6 - Pravy creek. Red triangles show the location
of manual discharge and hydrochemical measurements, white square shows the location of the Khabarovo
meteorological station.

Figure 3.19.3 shows the water temperature at the Khrest-Yuryakh and Meteorologichesky creeks and at three
gauges at the water track from August 3rd to August 12th , air temperature and precipitation at the Khabarovo
meteorological station. Water temperature at all five gauges has well-expressed diurnal variations during the
period without any rain. The upper gauge at the water track, Khrest-Yuryakh and Meteorologichesky creeks
have their daily maximum of the water temperature soon after midday close to the time of the air temperature
peak. Before rain the middle and lower gauges have maximum water temperatures from 7 to 10 pm, that is 4-5
hours later than the upper gauge. During the rainfall diurnal cycles at all gauges happen almost simultaneously,
that could be explained by high water velocities and better water mixing. Delay of water temperature variations
at the lower part of the water track could be noticed in 1-2 dayes after the rainfall. Although water tracks flow into
creeks water temperature in water track and creeks behave differently which confirms low connectivity between
them.
Manual discharge measurements showed that the streamflow at the neighboring watershed does not vary much
but specific conductivity (SPC) of river water differs considerably. Before rain in low flow conditions flow rates
were at near-zero values at all streams. Creeks comprised chain of separate pools with only intermittent flow
between them. After 19.6 mm of rain on August 4th -8th flow rate increased up to 37.5 l/s/km2 in the flashy
Meteorologichesky creek and 14.6 l/s/km2 in the flat Pravy creek. SPC of the studied creeks varies from 100
to 530 mS/cm before rain and from 50 to 300 mS/cm during the flood. Such significant differences of SPC
between creeks could be explained by different time of water interaction with bedrock. The Seismichesky creek
with the highest SPC among all other creeks flows along the fault with bedrock exposure almost everywhere in
the channel. The Pravy creek with the lowest SPC does not have any bedrock exposure in the channel.
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Figure 3.19.2: Water level at two creeks and three gauges at the water track with 30-minute temporal resolution,
m; precipitation at the Khabarovo meteorological station, mm, with 12-hour temporal resolution

Figure 3.19.3: Water temperature at two creeks and three gauges at the water track with 30-minute temporal
resolution, air temperature and precipitation at the Khabarovo meteorological station with 12-hour temporal
resolution
Hydrochemical surveys in low flow conditions (Figure 3.19.4) and after the rainfall (Figure 3.19.5) confirm that
interaction with the bedrock dramatically influences stream water temperature and chemistry. Water at the water
tracks and upper part of the Khrest-Yuryakh creek has very low SPC from 30 to 80 mS/cm and gradual increase
of water temperature from near-zero values to 13°C. Interaction of stream water with bedrock coincides with the
intensive growth of thermo-erosion gullies, accompanied by an accumulation of the fine material downstream.
Gullies are characterized by vertical walls at the heads and steep side slopes with falling blocks 0.3-1 m wide.
At the bedrock exposure in the channel temperature of stream water drops down and its SPC and pH rise. Such
pattern is observed in both low flow conditions and after the rainfall with different absolute values. In low flow
period maximum water SPC of the Khrest-Yuryakh creek is 280 mS/cm (Figure 3.19.4) at the bedrock exposure
in the channel. It rises up to 106 mS/cm after the rainfall event (Figure 3.19.5) at the same location. The water
temperature drops down from 9.8 to 2.4°C in low flow period and from 11 to 8.2 °C after the rainfall. It suggests
some water contribution from the bedrock aquifer under the channel.

113

Expeditions to Siberia 2019

Lena Delta - Summer 2019

Figure 3.19.4: Specific water conductivity, pH and water temperature along the Khrest-Yuryakh Creek on 2nd
August 2019, low flow conditions

Figure 3.19.5: Specific water conductivity, pH and water temperature along the Khrest-Yuryakh Creek on 12th
August 2019, rain flood conditions
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Deep geophysical structure of the Lena Delta southern part
Vladimir V. Potapov 1,2 , Anna A. Zaplavnova 1,2 , Alexandr N. Schein 1,2 , Egor I. Esin 1,2
1

A.A. Trofimuk Institute of Petroleum Geology and Geophysics, Siberian Branch of the Russian Academy
of Sciences, Novosibirsk, Russia

2

Novosibirsk State University, Novosibirsk, Russia

Fieldwork period and location
From August 1st to August 14th , 2019 (on the Lena Delta southern part).
Objectives
Due to the cover of the Quaternary sediments, the deep structure of the folded region has been studied very
poorly. The main goal of our studies is to make a geoelectrical model for the southern part of the region. And
the main points are:
To determine the depth of the permafrost base or the boundaries of the melting zone in the channel part of the
Lena Delta and on its ridges.
To indicate depth and activity of the main Lena fault, and study of other buried faults in the channel part.
Methods
Magnetotelluric sounding:
The survey was carried out using a Canadian MT station MTU -5a from "Phoenix Geophysics Ltd", with a
measuring range from 0.003 to 10000 s. The measurements included four components of the MT field (Ex, Ey,
Hx, Hy). A standard MTZ measurement plan (x-shape) was used. Steps between points were approximately
5 km.
Preliminary results
We made a MT profile, which included the measurement of seven points. The profile is shown in Figure 3.20.1.

Figure 3.20.1: Location of the measurement points
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The method reveals the structure to a depth of approximately 10 km. The result of the preliminary data
processing revealed 1D models for each point. The main layers with different resistivity are shown in the section
Figure 3.20.2.

Figure 3.20.2: The MTZ resistivity cross-section, 1D models for each point are shown in columns. The color
scale in the right presents resistivity values.
The section has been divided into 3 layers as a result of processing. The high resistivity level in the upmost layer
is typical for permafrost. The base depth of this layer varies from 140 m on point 7 to 730 m on point 6. For the
second layer, typical resistivity values vary from 64 to 156 Ohm·m, which is interpreted as the sedimentary bed
rock. This layer predictively consists of the material carried by the river. The third layer with the lowest resistivity
values from 27 to 64 Ohm·m can supposedly be explained as limestone bed. The outcrop of these rocks was
recognized near the polar station Sokol.
The main results of the geophysical studies using the MT method is the possibility to divide the interior into three
main layers to a depth of around 10 km. Therefore, we can study in depth the structure and properties for each
layer with other methods.
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A multiproxy study of Middle Jurassic marine deposits of the Chekurovka anticline (lower
course of the Lena River)
O. S. Urman 1 , O. S. Dzyuba 1 , P. A. Yan1,2 , E. K. Metelkin 1,2 , E. S. Shamonin 1,2
1

A.A. Trofimuk Institute of Petroleum Geology and Geophysics, Siberian Branch of the Russian Academy
of Sciences, Novosibirsk, Russia

2

Novosibirsk State University, Novosibirsk, Russia

Fieldwork period and location
From July 16th to August 8th , 2019 (The lower course of the Lena River, northern region of the Chekurovka
Village).
Objectives
A multiproxy study of Middle Jurassic marine deposits in the region of the Chekurovka anticline (lower course
of the Lena River, northern region of the Chekurovka Village (N 71.06745; E 127.20381 to N 71.14203; E
127.15057; Figure 3.21.1)).
• Redescription of Middle Jurassic (Bajocian, Bathonian, Callovian) sections on the northern wing of Chekurovka
anticline.
• Sampling of macro- and microfauna, palynological and lithologic samples for clarification of regional stratigraphy and search of interregional stratigraphic markers.

Figure 3.21.1: Region of the fieldworks

Methods
The sections shown in Figure 3.21.2, 3.21.3 and 3.21.4 have been described layer-by-layer. Sampling of macroand microfossils, palynological samples, and samples for geochemical analysis were carried out with an exact
binding to the layers and lithological units. The most common macrofossils from studied sections represented
by bivalves of the genus Retcoceramus and ammonites. These fossils are very important for the stratigraphy of
Middle Jurassic marine deposits.
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Figure 3.21.2: View on the Upper Bajocian part of the Chekurovka section

Figure 3.21.3: View on the Bathonian part of the Chekurovka section
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Figure 3.21.4: View on the Upper Bathonian - Callovian part of the Chekurovka section

Preliminary results
• The Middle Jurassic section located on the lower course of the Lena River (region northern of Chekurovka
Village) has been described.
• Macro- and microfossils and samples for palynological and organic geochemical analysis have been collected.
• A total of 150 samples were taken for the macrofauna - mainly bivalves of the genus Retcoceramus and ammonites. 32 samples were taken for the microfauna and the same number of samples were taken for the
palynological analysis (Figure 3.21.5). We took 83 samples for the lithological analysis. We transferred 10
samples for geochemical analysis.
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Figure 3.21.5: Field photos from some of the collected fossils (ammonites and bivalves) from the Chekurovka
section

120

Expeditions to Siberia 2019

3.22

Lena Delta - Summer 2019

Seismicity of the Laptev Sea Rift
Wolfram H. Geissler 1 , Petr A. Dergach 2,3 , Frank Krüger 4 , Stepan A. Gukov 5 , (Christian Haberland 6 : not in field), Nikolay V. Tsukanov 7 , Dmitri Peresypkin 5 , Martin Zeckra 4 , Sergey Petrunin 5 ,
Lyubov Y. Eponeshnikova 3,2 , (Sergey V. Shibaev 5 : not in field), (Boris V. Baranov 7 : not in field), (Aline
Ploetz 1 : not in field), (Artyom Krylov 7 ), (Rustam Tuktarov 5 : not in field), and (Daniel Vollmer 4 : not in field)
1

Alfred Wegener Institute Helmholtz Centre for Polar and Marine Research, Bremerhaven, Germany

2

Trofimuk Institute for Petroleum Geology and Geophysics, Siberian Branch of the Russian Academy of
Sciences, Russian Federation

3

Novosibirsk State University, Novosibirsk, Russian Federation

4

University of Potsdam, Potsdam, Germany

5

Yakutsk Branch Federal Research Centre Geophysical Survey, Russian Academy of Sciences, Yakutia,
Russian Federation

6

GFZ German Research Centre for Geoscience Helmholtz Centre Potsdam, Potsdam, Germany

7

Shirshov Institute of Oceanology of the Russian Academy of Sciences, Moscow, Russian Federation

Fieldwork period and location
From August 3rd to September 16th , 2019 (in the Lena Delta, around Tiksi and Buor-Khaya Bay)
Objectives
The main goal of the ongoing study is to investigate the geodynamic processes of the continental Laptev Sea
Rift and their major tectonic zones to better describe the amagmatic rifting and its consequences in an Arctic
and global context. From the Arctic Ocean the ultra-slow spreading Gakkel Ridge is propagating towards the
continental slope of the Laptev Sea in North-East Siberia. In comparison to the Gakkel Ridge, which seperates
the North American plate from the Eurasian plate, the Laptev Sea region shows diffuse seismic activities. A few
larger earthquakes located south-east to the Gakkel-Ridge are suggested to define the further plate boundary
(Fujita et al. 2009). From the Laptev Sea shelf south to the coastal regions of the continent, focal depths increase
from 10 to 25 km (Jemsek et al. 1986; Franke et al. 2000; Fujita et al. 2009). Data from local short-term studies
in the 1980s, showed that there is abundant local seismicity (Kovachev et al. 1994 (engl. 1995); Avetisov 1999).
According to Sloan et al. 2011, the westernmost limit of seismicity is related to the thick lithosphere of the Siberian
shield, which indicates some structural control on the recent tectonic activity. Franke et al. 2000 defined with nine
teleseismic events the North-American-Eurasian pole of rotation west to the Cherskiy mountains. Furthermore,
they assume a seperate microplate, based on the concentration of crustal extensions and seismicity to east
and west of the Laptev Sea, respectively (Franke et al. 2000). Additional, focal mechanisms indicate changes
between compressional and extensional tectonic phases over short distances. This might be a consequence of
the fact that the pole of rotation is close to our study area, probably to the south of the Lena Delta (Gaina et al.
2002).
It is up to now not known, if especially the southern Laptev Sea Rift is still in an extensional mode, or if
compression already started and how the old continental lithospere is eroded by the rifting process. This
includes to verify the position of the rotation pole between the Eurasian and North-American plates and to prove
or disprove, if an indipendent Laptev Sea microplate exists. Therefore, we are monitoring local earthquakes in
the Laptev Sea and Lena Delta to fulfil the following objectives:
1. Location of microseismicity and its relationship with active faults. We want to identify seismologically active
faults zones. In a first step, we deployed instruments in earthquake areas, which are already identified by the
global seismological network, though with low spatial resolution. We also intend to identify active deep-reaching
fault zones, that may also be pathways for methane degassing, e.g. in the western Buor Khaya Bay.
2. Focal mechanisms. What is the present geodynamic setting, where is extension, where is compression in the
Laptev Sea and in the Lena Delta region and where is the exact pole of rotation? What is the relation of the
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recent seismicity to pre-existing crustal and lithospere structures (e.g. western Verkhoyansk Fold- and Thrust
Belt, Olenek Fault-Zone or South Anyui Suture)?
3. Lithospere structures. It is interisting to note that despite the Cenozoic continental rifting in the Laptev Sea
little volcanism is known. Thus, we like to compare the deep crustal and upper mantle structure with other
continental rift systems (e.g. Afar) to enhance our understanding on the driving forces.
The focus region for the 2019-2020 measurement campaign is the western Buor Khaya Gulf and the surroundings of Tiksi, to get more precise locations of local seismicity and potentially permafrost related earthquakes.
With the new data we want to estimate focal depths and focal mechanisms/source kinematics for that area.
Parallel measurements of Russian colleagues with ocean-bottom seismometers in the central and northern
Laptev Sea that started in 2018 will be continued.
While measuring seismicity in the last three years, it became obvious that seismicity in winter time (OctoberMarch) is dominated by numerous events that cannot be related to tectonic processes, but most probably to
freezing of the ground and ice wedge growth. S-P delay times suggests that the event could be detected and
located within distances of more than 10 km. So far interstation distance only allows locations within the TIKSI
arrey, but not yet in the Lena Delta.
Methods (or) fieldwork summary
This year we continued our seismological observations in the SW Lena Delta close to the Research Station
Samoylov Island and in the western Buor Khaya Bay area close to Tiksi (see Geissler et al. 2017; Ploetz et al.
2019), see Figure 3.22.1 and Tables 3.22-1, 3.22-2 and 3.22-3. These observations are carried out within
the framework of the Russian-German project SIOLA (Geissler et al. 2018). Additionally, colleagues from
Novosibirsk joined forces to study the seismicity in the vicinity of the Research Station Samoylov Island with first
pilot installations (see Table 3.22-4).
In the first half of August, our work was concentrated in the region around Tiksi and the western Buor Khaya
Bay (see Table 3.22-2). With the exception of one station on Muostakh Island, which was maintained with
the support of a small boat, all stations where maintained with all-terrain vehicles of Arctic Geocentr Tiksi and
Hydrobase Tiksi. All work could be done as planned, however, it became obvious that our original plans to work
with all-terrain vehicles along the western Buor Khaya Bay coast were more time-consuming than planned. In
the last season, the southernmost stations had been deployed with vessel NICOLE (see Ploetz et al. 2019).
Furthermore, we maintained the 13 stations of a 2-km-aperture seismological array, our backbone installation
for monitoring the regional seismic with the SW Laptev Sea Rift System (see Table 3.22-3). The arrey is located
about 10 km east of Tiksi. Such an installation is logistically much easier to maintain than a distributed regional
station network.
All stations in the arrey and in the Buor Khaya network are equipped with MARK 3C 1s passive sensors, CUBE
data acquisition systems and two 80 Ah batteries buried as deep as possible in the partially frozen ground.
This configuration with a minimum power consumption at low temperatures was kept since it worked well in
the previous years. For the first time, we had tested one CUBE recorder that has a larger storage capacity
(64 GB instead of 32 GB) successfully. Some of the stations were additionally equipped with temperature
sensors, that allow to control the functionality of the station setup. As it became evident, the last winter
was much colder (less than -35 °C), than the years before (around -25 °C). Luckily, most of the recorders
worked without problems. However, stations that were not installed on rocky ground but on partially frozen
sedimentary deposits experienced major influence by the thawing of the ground (see Figure 3.22.2). But
still the stations were in operation. Since the sites could not be re-used, the stations were slightly shifted to
new and better suited sites close by (stations BK03B, BK06B, BK07B). Generally, many seismometers got
inclined over the course of the year, most probably due to freezing and thawing of the ground at the station
sites (see Figure 3.22.3). That made it necessary, to dig out not only batteries and recorders, but also the
sensors and relevel them. If the sensors get inclined too much, that would cause a dramatic shift of the
eigenfrequencies and the damping factor of the components and make data analysis more complicated. In
worse cases, individual components cannot be used for analysis anymore, which is especially not good for
teleseismic methods to study the deep structure of the region. One station/recorder experienced problems with
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GPS signal continuity, but the data could be recovered and converted with a slightly adjusted processing scheme.

Figure 3.22.1: Map of the study area showing first locations (red dots) using the previous seismological network
(period August-April 2016, Ploetz et al. in prep.). Green and yellow balloons, existing stations of the Lena
Delta/Samoylov and Buor Khaya Bay networks; pink balloons, small network/arrey on Samoylov Island; blue
balloons, Tiksi array. Novosibirsk test stations SML01-03 are located nearby LD011, LD033 and LD042.

Figure 3.22.2: Damaged station due to ground displacement
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Figure 3.22.3: Inclined sensor before revelling
The data acquisition stopped at most stations in early/middle June due to the 32-gbyte limitation of the CUBE
data loggers. Most batteries could be recharged. Data are shared as agreed among partners (Yakutsk, Moscow,
Potsdam/Bremerhaven).
Additional stations BK009, BK010, and BK012 were installed in the vicinity of Tiksi to better monitor the local
seismicity, especially potentially permafrost-related earthquake activity during the winter season.
The SW Lena Delta is situated on the southern part of the Olenek fault zone, one of the most active
fault zones of the Laptev Sea Rift System. However, it is not yet understood, if this part of the rift system is still
in an extensional mode. Also, local compression is inferred, e.g. by Imaeva et al. 2018. There, with the support
of the Research Station Samoylov Island and their boat Ural, we maintained six stations and dismantled one
station of the regional network (see Table 3.22-1). All these stations are also equipped with MARK 3C 1s passive
sensors and CUBE data acquisition systems and two 80 Ah batteries buried as deep as possible in the partially
frozen ground. However, in the delta no temperature sensors were deployed in the previous year. In contrast to
the stations in the array and in the Buor Khaya Bay region, stations in the Lena Delta did not work as expected.
3 out of 6 recorders stopped recording already after a few months, well before the normal storage capacity limit
of 9 months. One recorder (station LD016) could not be accessed to retrieve data due to a yet unknown reason.
At another station, the Z component of the seismometer did not work properly most of the time.
Our colleagues from Novosibirsk installed new stations containing a GS_ONE LF (5 Hz) geophone and
SCOUT-3.1 digitizers (see Figure 3.22.4) for testing purpose. It is planned to extend the nominal geophone
bandwidth by signal processing up to about 1 Hz (Dergach et al. 2019). For power supply, manganese batteries
“Baken-BC1” are used. Battery capacity is 350 Ah. That should allow to power them for about 8-9 months.
The stations were installed within a radius 15 km from Samoylov Island in three different settings: (1) 20 m
deep borehole, (2) within rocks, and (3) within permafrost (frozen sediments), see Table 3.22-4. Site (1) is
located within permafrost at the floor of a drained thermokarst lake on Kurungnakh Island. Sites (2) and (3)
are very close to our previous and now still existing stations LD033 and LD011. Site (2) is located at the slope
of Amerika Khaya Mountain. The geophone was placed into a hole in permafrost at a depth of approximately
0.5 m. The hole was created by a 600 mm metal pipe. To allow a complete test setting and comparison of data,
we installed the new station LD042 (Table 3.22-1) close to the borehole. In the same sense, that is also a test
for our equipment (CUBE + MARK), since it is the first installation within the Lena Delta, that is not placed on
rocky underground. Like the stations BK006 and BK007 on Buor Khaya, the new installations are situated in
Pleistocene Ice Complex permafrost deposits, too, which are challenging due to potential failure of the ground
due to thawing processes in spring and summer.
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Finally, we installed three stations on Samoylov Island itself. During analysis of the datasets from 2016/17
and 2017/18 it became clear, that during the winter time, there is a tremendous increase in seismic activity
by very local events. Most probably, these events are related to freezing processes within the permafrost (ice
wedge growth). With the previous configuration of the networks, however, it was not yet possible to locate the
source of these events, that are strong enough to mask local earthquakes in the recordings. Even, if Samoylov
Island is a noisy place due to the power generator, we decided to install three stations on the island. We also
checked places on Kurungnakh Island in the vicinity of the new borehole station SML01, but the underground
there seemed not to be suitable (very wet). The stations on Samoylov are now installed at the rim of inclined
and therefore dry polygons within sandy fluvial deposits. Also, the logistics on Samoylov Island are easy. The
three stations are about 11 km apart and should allow to locate permafrost-related seismic activity, even if the
sample rate is only 100 Hz. The sites are placed around active permafrost polygons, as can be seen from
the local topography. Also, the crew of the research station confirmed acoustic emissions on the island during wintertime. The three stations will also allow to get a better estimate on the source depth of local earthquakes.
Most of the recorders used for the ongoing research around Samoylov Island experienced failures (early
stop of recording) in the previous season. All SD cards were reformatted and tested and seemed to work
properly in the lab. In that sense the continuous measurements will also allow to understand if and how the
recorders are challenged by the low temperatures.
Table 3.22-1: Station list Lena Delta and Samoylov Island

Name

Locality

LD010

Tchai Tumus
Amerika
Khaya
GeoCamp
East of
Stolb/Sokol
White
Mountains
Nordenshield
Stolb/Sokol Cliff
Kurungnakh
Island
Samoylov
Samoylov
Samoylov

LD011
LD015
LD016
LD018
LD019
LD033
LD042
SAM01
SAM02
SAM03

Latitude
[°N]

Longitude
[°E]

72.3261

125.7601

34

1877

DC-771

72.4762

126.2749

73

1170

DC-776

28.08.2019

284

72.1173

126.9817

54

1331a

DC-772

31.08.2019

285

72.4000

127.1472

71

-

-

01.09.2019†

???

71.9293

127.3126

23

1348a

DC-867

31.08.2019

85

72.0750

128.3248

35

1342a

DC-765

03.09.2019

285

72.4031

126.7969

57

1178

DC-764

05.09.2019

163

72.2874

126.1886

25

1190

DC-766

11.09.2019*

-

72.3888
72.3814
72.3782

126.4876
126.5106
126.4800

?
?
?

1335
1831
1336

DC-774
DC-770
DC-773

09.09.2019*
10.09.2019*
10.09.2019*

-
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Table 3.22-2: Station list Buor Khaya Bay

Name

BK003
BK03B
BK004
BK005
BK006
BK06B
BK007
BK07B
BK009
BK010
BK012
TIX00

Locality

Buor Khaya
Bay 3
Buor Khaya
Bay 3B
Buor Khaya
Bay 4
Buor Khaya
Bay 5
Buor Khaya
Bay 6
Buor Khaya
Bay 6B
Buor Khaya
Bay 7
Buor Khaya
Bay 7B
Sogo
Poljarka
Lake S of
Tiksi
Tiksi (TIXI)

s|n
seiss|n
mome- recorder
ter

Date of
Days
Mainteof
nance/
recordDeployment* /
ing
Recovery†

Latitude
[°N]

Longitude
[°E]

Elevation
[m]

70.8586

130.8667

24

-

-

07.08.2019†

284

70.8488

130.8800

?

3049

DC-453

07.08.2019*

-

71.0630

130.1619

16

3048

DC-778

08.08.2019

283

71.4015

129.4080

13

1887

DC-458

07.08.2019

284

71.8116

129.3314

33

-

-

12.08.2019†

130

71.8116

129.3314

?

1006

DC-860

12.08.2019*

-

71.5790

130.0126

1

-

-

11.08.2019†

284

71.5778

130.0038

?

1009

DC-455

11.08.2019*

-

71.5636
71.5865

128.9566
128.9201

?
?

3040
3039

DC-769
DC-862

12.08.2019*
14.08.2019*

-

71.4175

128.7237

?

3044

DC-452

16.08.2019*

-

71.6342

128.8669

40

1886

DC-456

15.08.2019*

-

Table 3.22-3: Station list Tiksi array

Name

TIK01
TIK02
TIK03
TIK04
TIK05
TIK06
TIK07
TIK08
TIK09
TIK10
TIK11
TIK12
TIK13

Locality

central
station
inner circle
inner circle
inner circle
inner circle
inner circle
inner circle
outer circle
outer circle
outer circle
outer circle
outer circle
outer circle

Latitude
[°N]

Longitude
[°E]

71.57404

129.07278

135

3051

DC-777

05.08.2019

289

71.57619
71.57623
71.57397
71.57166
71.57156
71.57433
71.58415
71.57856
71.56872
71.56288
71.57182
71.58188

129.06778
129.07838
129.08076
129.07796
129.06871
129.06503
129.06926
129.09906
129.09734
129.07483
129.04309
129.04929

139
131
136
140
121
119
85
98
120
146
50
109

1889
1895
2828
2829
2860
4191
4192
2830
1015
2895
1007
3052

DC-451
DC-613
DC-457
DC-616
DC-454
DC-617
DC-614
DC-863
DC-868
DC-861
DC-775
DC-610

06.08.2019
07.08.2019
05.08.2019
07.08.2019
06.08.2019
08.08.2019
11.08.2019
09.08.2019
09.08.2019
08.08.2019
11.08.2019
11.08.2019

52
285
335
290
285
285
285
285
289
284
286
286
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Table 3.22-4: Station list Lena Delta and Samoylov Island

Name

SML01
SML02
SML03

Locality

Latitude
[°N]

Kurungnakh
72.3261
Island
America72.4762
Hayamountain
Stolb/Sokol 72.1173
Cliff

s|n
seiss|n
mome- recorder
ter

Date of
Days
Mainteof
nance/
recordDeployment* /
ing
Recovery†

Longitude
[°E]

Elevation
[m]

125.7601

34

1877

DC-771

27.08.2019

123

126.2749

73

1170

DC-776

28.08.2019

284

126.9817

54

1331a

DC-772

31.08.2019

285

Figure 3.22.4: Novosibirsk test stations; top left: Digitizer “SCOUT-3.1” (32 Gb), Geophone “GS-ONE LF” (5 Hz,
100 V/m/s), Power source Batteries “BAKEN BC-1” (5 items, 300 Ah); top right: Borehole test station SML01;
bottom left: permafrost test station SML02; bottom right: within-rock test station SML03
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Preliminary results
During the test measurements (about 15 minutes) at the newly installed site LD042 on Kurungnakh Island, a
local earthquake with an hypocentral distance of about 45 km was registered, see Figure 3.22.5. Test data
(4 days) from the borehole station SML01 show at least ten records of local and regional earthquakes. One
example is shown in Figure 3.22.6.

Figure 3.22.5: Local event in the SW Lena Delta recorded at station LD042 on Kurungnakh Island during test
measurements.

Figure 3.22.6: The record of a local earthquake by the Kurungnakh borehole station
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The study of arctic lakes of Buor-Khaya Bay by ground penetrating radar
Ivan Khristoforov 1 , Kencheeri Danilov 1 , Bazhin Kirill 1
1

Melnikov Permafrost Institute, Yakutsk, Russia

Fieldwork period
From July 20th to August 3rd , 2019.
Objectives
During the LENA 2018 expedition, good ground penetrating radar results were obtained for two of the coastal
lagoons (Figure 3.23.1) and it was possible to identify bottom sediment and subsurface structures. Also, almost
all GPR profiles showed well-defined boundaries at an average depth of 7 meters. However, in 2018, it was not
possible to understand the reason for these borders. Therefore, the purpose of this year’s expedition was to
determine the causes of these borders and carrying GPR measurements of a remote lake, not influenced from
the coastal part in order to exclude halocline conditions, as well as a comparative analysis with GPR data of
coastal lagoons. The focus of the expedition has been repeated GPR measurements of coastal lagoons with
water samples every meter in depth in all the studied lakes (Figure 3.23.1A).

Figure 3.23.1: left - Overview location map of the location of the studied field site in Buor Khaya Bay, A - The
South-Western lakes of Buor Khaya Bay with GPR profile lines

Methods
Ground penetrating radar (GPR) surveys of four coastal lagoons and one lake were conducted from the water
surface using a Khatanga-3 kayak. All GPR profiles were recorded with accurate GPS tracking. During the
recording of the radarogram, additional tags were set (every 100 m) in order to determine the accuracy of
GPR sounding. The straightness of the profile direction and uniformity of movement were also observed. In
specially selected sections of the profile, water samples were taken using a depth sampler (every 1 meter of
depth) to determine the temperature and salinity of the water. These water parameters were determined using
the multi-parameter analyzer HI98130 (Hanna Instruments, Inc.). The 50 and 100 MHz GPR unshielded dipole
antennas (Figure 3.23.2 A) served to obtain information about the bottom sediments by changing the amplitude
and phase of the electromagnetic signal reflected from the boundary of the bottom contour. The especially
waterproof device for antennas, which allows measurements directly from the water surface were used (Figure
3.23.2 B). The development of methodical features of application of the GPR method (Khristoforov et al. 2018)
allowed using it effectively for the study of water bodies of land up to 30 meters deep located in permafrost.
The GPR data were processed using GeoScan_32 software. GPR profiles with a total length of > 15 km were
recorded.
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Preliminary results

Figure 3.23.2: A - 50 and 100 MHz GPR antenna, B - Kayak with waterproof GPR antennas, C - Example of the
GPR data from the lagoon, D - GPR profile segment with water sampling, E - Graphs of water parameters
distribution by depth
GPR results were obtained for three of the lagoons and one lake, where it was possible to identify bottom
sediment and subsurface structures. An example of a GPR profile is shown in Figure 3.23.2 C. The depth scale
(on the right) is set by the dielectric water permeability. In GPR profiles, a boundary was found in the bottom
sediments, presumably the boundary of the water resistance, or changes in rocks. Also, the GPR profile showed
a well-defined boundary at an average depth of 16 meters, which is divided into two or three boundaries. An
example of GPR profile segments with water sampling for lagoons are shown in Figure 3.23.2 D. Sampling was
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performed on a specially selected section of the GPR profile, where this boundary was divided into three parts.
The measured water parameters such as temperature, electrical conductivity (EC), and potential of hydrogen
(pH) are shown in Figure 3.23.2 E.
This boundary was found much deeper than last year’s GPR data. It was unambiguously determined that
the detected boundary is not of halocline origin, since the water salinity does not change with depth. It was
established that this boundary is associated with a change in a physical parameter of water, which is affected by
the water temperature and in particular with the density of water. Samples from different depths were taken at
all lakes for detailed analysis in the laboratory.
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Geomorphological investigations of the Lena River valley
Sergei A. Pravkin 1 , Dmitry Yu. Bolshiyanov 1
1

Arctic and Antarctic Research Institute, St. Petersburg, Russia

Fieldwork period and location
From June 21th to June 29th , 2019 (in Lena River valley).
Objectives
The research is focused on the geomorphological and geological structure of the Lena River Valley and its paleogeographic reconstruction. The attempt to define the role of the main part of the Lena Valley in the formation of the
Lena Delta has been made. The last years, the aim of research was the structure and development of the Lena
River Delta. We consider that the delta was formed in a result of interaction between the river and sea. However,
marine factors have been widely investigated and research results have been published (Bol’shiyanov et al.
2013), but we still have little data of the interaction between sea and river during different stages of delta evolution.
Methods (or) fieldwork summary
The study area was reached by the “Merzlotoved” vessel. A sequence of the Quaternary sediments was
described on each study point. Samples were taken for laboratory analysis, which included: 14 C dating, IRSL
dating, spore and pollen analyses, and diatom analyses.
Preliminary results
The research has been carried out at the 11 points (Figure 3.24.1).
Point 3046. The outcrop of floodplain sediments of one of the islands near the left low bank of the Lena River.
This outcrop is 2.5 m high and is composed of sand and detritus. Detritus gave an 14 C age of 2.52 ± 0.07 ka.
Point 3047. The outcrop of floodplain sediments of Sya-Ary Island near the right high bedrock bank of the Lena
River has been studied. It has a height of about 2.5 m and a similar structure as at the previous point. Detritus
gave an 14 C age of 1.53 ± 0.11 ka.
Point 3048. The estuary section of the Linde River, the left tributary of the Lena River, about 27 km from
the mouth has been studied. The right bank of the river is composed of Cretaceous-Paleogene sandstones
with a height of 20-25 m to 40 m. The thin stratum of Quaternary sands with intercalations of aleurite and
semi-decomposed wood cover the sandstones. The roof of these deposits is the ancient Lena terrace. Wood
gave an 14 C age of 0.98 ± 0.04 ka. We are waiting for the results of IRSL-dating of sands now.
Points 3049-3052. The points are located on the estuary section of the Dyanyishka River valley, the right
tributary of the Lena. Point 3049 is located farthest from the mouth, on the left bank of the river, about 30 km. A
ledge of a 40-meter terrace was studied here. It is horizontally layered sandy-pebbly-boulder strata. The upper
2 m strata is represented by sand. We are waiting for the results of IRSL-dating of these deposits now. Some
authors consider that this terrace is the remnant of the terminal moraine left by glaciers descending from the
Verkhoyansk mountains (Siegert et al. 2007, Stauch et al. 2007). The studies were conducted 5 km downstream
on the right bank of the Dyanyishka River at Point 3050. The terrace with a height of 8-9 m was studied here.
It is composed of sand and aleurite. We are waiting for the results of IRSL-dating of sands now. There is a
20-meter terrace at 700 m downstream - Point 3051. The outcrop is composed of sand-aleurite stratum. The
middle part of this outcrop is saturated with branches of shrubs. It gave an 14 C age of 12.03 ± 0.11 ka. There
is a peat bog on the ledge of the same terrace downstream - Point 3052. Its thickness reaches 4.2 m and it
occupies the upper part of the outcrop. The peat bog yielded 14 C age estimates between 9.71 ± 0.06 and 5.74
± 0.05 ka.
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Figure 3.24.1: Investigation area and points
Point 3053. It is located at the mouth of the Shapochka (Berbege) River, the right tributary of the Lena River.
The terrace of 31 m high has been studied here. It is composed of aleurite with thin layers of sand in the upper
part. We are waiting for the results of IRSL-dating of these deposits now.
Point 3054. Outcrop of the Anna-Aryta island with a ledge 7.2 m high. The outcrop completely consists of sand
interbedded with detriitus. Detritus gave an 14 C age of 0.23 ± 0.05 ka from a height of 7.0 m (Pravkin et al.
2019).
Point 3056. The outcrop on the left bank of the Lena is 8.5 m high. The deposits are “sloyenka” penetrated
by ice wedges here. This outcrop of “sloyenka” is the farthest from the delta outcrop we know (about 300 km
along the river from Stolb Island). These sediments yielded 14 C age estimates between 3.72 ± 0.06 and 1.66 ±
0.04 ka (Pravkin et al. 2019).
Point 3057. Right bank of the Lena River before to the “Lena Pipe”. The outcrop of “sloyenka” with a height of
10.2 m was studied here. These sediments yielded 14 C age estimates between 3.25 ka and 0.41 ka (Pravkin
et al. 2019).
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Hydrological investigations in the Lena River and in the Olenekskaya channel
Dmitriy Bolshiyanov 1 , Sergei Pravkin 1 , (Aleksei Aksenov 1 : not in field)
1

Arctic and Antarctic Research Institute, St. Petersburg, Russian Federation

Fieldwork period and location
From June 15th to July 8th , 2019 (Lena River from Yakutsk to Samoylov Island and Olenekskaya Channel).
Objectives
The hydrological group of the expedition measured water temperature in the Lena River from Yakutsk to Stolb
Island and along the Olenekskaya Channel. The second task of the group was measuring of the water flow and
calculating the water discharge on three water discharge sections in the Olenekskaya Channel. The purpose
of the water temperature measurements was to find out if water became warmer downstream from Kyusyur
settlement to Stolb Island (Fofonova et al. 2018). Water discharge investigations in the Lena Delta branches are
executed every year.
Methods
The temperature of the water surface measured by soil lazy thermometer with 5-7 minutes of exposition from
board of the “Merzlotoved” vessel. Water temperature on different depth were measured by deep sea reversing
thermometers. 61 hydrological stations along the Lena River and the Olenekskaya Channel are shown on
Figure 3.25.1. The measurements of water speed were carried out from a rubber boat using the GR-21M
hydrological current meter (propeller No. 2763), checked on the 15th of May, 2018, by the State Hydrological
Institute of the Russian Federation. Echo-sound profiling of cross sections were measured by a Garmin echo
sounder before measuring the water speed. Clearing marks of cross sections were set up on banks of channels.
Water discharge was calculated for 3 measuring sections (Figure 3.25.2): Main Olenekskaya section (No. 1
on Figure 3.25.3, N 72.29618°, E 126.05647°), mouth of Gusinka River (No. 2 in Figure 3.25.3, N 72.49050°,
E 125.31638°), Olenekskaya Channel downstream of the Gusinka River mouth (No. 3 on Figure 3.25.3, N
72.49225°, E 125.24785°). All measurements were made during one day (8th of July) on the course of a falling
water level from 420 to 415 cm at Khabarova (Stolb) control meter station.

Figure 3.25.1: Disposition of water discharge sections along Olenekskaya Channel
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Figure 3.25.2: Hydrological stations along the Lena River

Preliminary results
Water surface temperature along the channel line of the Lena River is presented in Table A.2.11.
Water temperature on different horizons in the Lena River from Kusur settlement to Stolb Island is presented in
Table A.2.13 and Figure 3.25.3.
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Figure 3.25.3: Water temperatures on different horizons in the Lena River from Kusur settlement to Stolb Island

Water discharge calculations are in Tables 3.25-1-3.25-3. Figures 3.25.4, 3.25.5, 3.25.6 show us gauge lines on
the main Olenekskaya discharge section, Gusinka river discharge section and Olenekskaya discharge section
(downstream of Gusinka river).
Table 3.25-1: Data of main Olenekskaya discharge section
Recieved data
Water discharge
Cross section square
Average velocity
Maximum velocity
Water level width
Average depth
Maximum depth

Q m3 /sec
F m2
V av. m/sec
V max. m/sec
Bm
h av. m
h max. m

137

2329.89
4585.00
0.42
0.57
1152.50
3.50
6.40
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Table 3.25-2: Data of discharge section in the mouth of Gusinka River
Recieved data
Water discharge
Cross section square
Average velocity
Maximum velocity
Water level width
Average depth
Maximum depth

Q m3 /sec
F m2
V av. m/sec
V max. m/sec
Bm
h av. m
h max. m

310.36
728.40
0.48
0.58
147.00
3.38
8.30

Table 3.25-3: Data of Olenekskaya discharge section (downstream of Gusinka River)
Recieved data
Water discharge
Cross section square
Average velocity
Maximum velocity
Water level width
Average depth
Maximum depth

Q m3 /sec
F m2
V av. m/sec
V max. m/sec
Bm
h av. m
h max. m

2977.98
6695.36
0.43
0.56
1871.50
3.63
10.50

Figure 3.25.4: Gauge line on the main Olenekskaya discharge section
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Figure 3.25.5: Gauge line on the mouth of Gusinka River

Figure 3.25.6: Gauge line on the Olenekskaya discharge section downstream of the mouth of Gusinka River

Surface temperature of the Lena River water became higher from 15.2 to 18.3°C along the 1310 km way from
Yakutsk to Stolb Island. Water temperature in the Lena tube from Kyusyur settlement (station 37) to Stolb Island
(station 48) on the way of 210 km lost 0.8°C only in spite of a big decrease in air temperature during two last days
of observations (Table A.2.11). There are some places in the Lena River water flow, where water temperature
was warming up. Stations 18-19 for example (see Table A.2.11, Figure 3.25.1). Appreciable lowering of water
temperature took place on Olenekskaya Channel (stations 49-59) after dividing of the main water flow of the
Lena River in the Delta at some branches with shallower depth of channels.
Water temperature on different horizons of the Lena River water flow is diverse. It was higher in depth on stations
37, 39, 41 and 61. Measurements on stations 48 and 60 show a temperature stratification when temperature
near the bottom was colder than the surface temperature. There are not enough precise data to find a source
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of heat on the Lena River bottom. It is necessary to use modern instruments to solve a problem of water
temperature rising downstream along the Lena River and near bottom of water flow.
Hydrometrical measurements showed a rising of water discharge from the main discharge section to lower
section along a part of Olenekskaya Channel without tributaries (Figure 3.25.2). Previous measurements showed
a decrease of water discharge at the same part of the Olenekskaya Channel. The purpose of hydrometrical
measurements at this part of the Lena River Delta is to understand reasons of water flow fluctuations. They may
be connected with groundwater flow as an existence of taliks has been demonstrated previously by geophysical
investigations at this section of the Delta (Bobrov et al. 2019).
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CACOON Sea - water sampling along the Sardakhskaya channel and near shore of the
Laptev Sea
Matthias Fuchs 1 , Olga Ogneva 1,2 , Tina Sanders 3 , Waldemar Schneider 1 , Vyacheslav Polyakov 4 , Olaf
Otto Becker 5 , (Dmitry Bolshiyanov 4 , Gesine Mollenhauer 2 , Jens Strauss 1 : not in field)
1

Alfred Wegener Institute Helmholtz Centre for Polar and Marine Research, Potsdam, Germany

2

Alfred Wegener Institute Helmholtz Centre for Polar and Marine Research, Bremerhaven, Germany

3

Helmholtz Zentrum Geesthacht, Centre for Materials and Coastal Research, Geesthacht, Germany

4

State Research Center, Arctic and Antarctic Research Institute, St. Petersburg, Russia

5

Free-lance artist and photographer, Munich, Germany

Fieldwork period and location
From July 28th to August 23th , 2019 (on Samoylov Island, Sardakhskaya channel and near-shore Laptev Sea).
Funding
This project was kindly funded by a joint BMBF-NERC’s program “Changing Arctic Ocean” (CACOON-project,
NERC grant no. NE/R012806/1, BMBF grant no. 03F0806A, EISPAC-project BMBF grant no. 03F0809A).
Contribution to public outreach
The artist and photographer Olaf Otto Becker will publish a photobook on this expedition. The publishing date
is expected to be end of 2020. Moreover, he will contribute pictures and write articles for non-scientific journals
with stories from this expedition. Expedition participant Dr. Tina Sanders wrote a blog (in German) on this
expedition (https://blogs.helmholtz.de/kuestenforschung/2019/08/20/rueckkehr-ins-lenadelta-nach-mehr-als-10-jahren/).
Campaigns
This expedition contained three parts. The first part was a sea cruise (Figure 3.26.1) on the Laptev Sea with
the vessel Anatoliy Zhilinskiy, the second part was a river cruise on the Sardakhskaya channel with the ship
Merzlotoved and the third part included intensive laboratory work on Samoylov Research Station.
Our weekly reports (in German only) are available here:
1. https://www.awi.de/fileadmin/user_upload/AWI/Forschung/Geowissenschaft/

Periglazialforschung/Bilder_Peri/Stationen/Wochenberichte_Samoylov/
Wochenbericht-1_CACOONsea.pdf
2. https://www.awi.de/fileadmin/user_upload/AWI/Forschung/Geowissenschaft/

Periglazialforschung/Bilder_Peri/Stationen/Wochenberichte_Samoylov/CACOON_
weekly_report_2_de.pdf
3. https://www.awi.de/fileadmin/user_upload/AWI/Forschung/Geowissenschaft/

Periglazialforschung/Bilder_Peri/Stationen/Wochenberichte_Samoylov/
Wochenbericht_3_CACOON.pdf
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4. https://www.awi.de/fileadmin/user_upload/AWI/Forschung/Geowissenschaft/

Periglazialforschung/Bilder_Peri/Stationen/Wochenberichte_Samoylov/
Wochenbericht_4_CACOON.pdf
CACOON SEA part 1: Laptev Sea transect
Time Period: 02.08.2019 - 04.08.2019
Region: Laptev Sea 20-80 km East of Lena delta (Sardakhskaya channel) (Figure 3.26.1)
Vessel: Anatoliy Zhilinskiy (Figure 3.26.2)

Figure 3.26.1: Route of the CACOON Sea expedition on the ship Anatoliy Zhilinskiy

Aim
The aim of the expedition was to investigate the transition from fresh water to salt water and its impact
on fate and quality on dissolved and particulate organic and inorganic carbon and nitrogen. This is in
accordance with the main Changing Arctic Carbon cycle in the cOastal Ocean Near-shore (CACOON,
https://www.changing-arctic-ocean.ac.uk/project/cacoon/) project goal to investigate the changing freshwater export and impact of terrestrial permafrost thaw into the near-shore zone of the Laptev Sea.
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Figure 3.26.2: Left: The expedition team: Matthias Fuchs, Vyacheslav (Slava) Polyakov, Tina Sanders, Olga
Ogneva, Waldemar Schneider. Right: The vessel “Anatoliy Zhilinskiy”

Methods
Water samples were collected from three different depths (top, middle, bottom) with a UWITEC water sampler.
Water was filled in 20 L canisters and kept cool for the return transport and processing on Samoylov Island.
Water samples for nutrient analysis including dissolved organic and inorganic nitrogen were done immediately
onboard with a syringe filter system (0.45 𝜇m). In addition, sediment samples were retrieved with a gravity corer
where possible; else a sediment grab was used to get the top 5 cm of the sea floor sediments. Prior to sampling,
conductivity, temperature and depth of the water were measured.
Water samples will be filtered in the laboratory and later analyzed for dissolved inorganic carbon, dissolved
organic carbon, particulate organic carbon, 𝛿 13 C, Δ14 C, biomarkers, cDOM, anions, cations, water isotopes, pH
and conductivity/salinity, dissolved inorganic nitrogen, dissolved organic nitrogen, total nitrogen and 𝛿 15 N.
On two locations (CAC19-S-05 and CAC19-S-10) water samples for microplastic analysis were collected with
a steal container and a hemp rope. In addition, sediment samples from the top 5 cm were collected with
the sediment grab. These samples will be processes and analyzed by M. Bergmann (not in field) at AWI
Bremerhaven.
Route
We left Bykov Mys (Figure 3.26.1) on August 2nd , 2019, 06:00 pm and shipped south along Bykovsky Peninsula
following the shipping channel. At the southern tip of Bykovsky Peninsula we turned east until we reached the 12
mile zone border. From there we traveled northeast, heading directly to CAC19-S-10 (for coordinates see below
in Table 3.26-1). We reached CAC19-S-10 on August 3rd , 2019, 06:30 am and started sampling immediately.
We worked and sampled our way West along the planned transect with a 10 km distance between sample
locations until we reached CAC19-S-04. CAC19-S-04 was the last sampling location since location CAC19-S-03
was too shallow to reach with the Anatoliy Zhilinskiy. The return travel was South, until we reached the 12 mile
zone, then heading west to the southern tip of Bykovsky Peninsula from where we turned North until we reached
Bykov Mys again, which was our final destination with the Anatoliy Zhilinskiy reached on August 4th , 2019, 11:30
am.
On the return travel from Bykovsky Mys to Samoylov Island, water samples were collected on nine different sites
along the Bykovskaya channel (Figure 3.26.3, Table 3.26-2) from board of the vessel Merzlotoved.
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Figure 3.26.3: Return route from Bykov Mys to Samoylov Island with sampling locations

Sampling locations:
Table 3.26-1: Sampling locations on the Laptev Sea transect
Name

Latitude

Longitude

Date

Water
depth

Samples collected

CAC19-S-04

N 72.53014°

E 130.12631°

03.08.2019

6.9

Water (from two depths only)
and sediment with grab

CAC19-S-05

N 72.53928°

E 130.43433°

03.08.2019

13.0

Water and sediment core +
samples for microplastic
analysis

CAC19-S-06

N 72.54128°

E 130.72461°

03.08.2019

16.7

Water and sediment core

CAC19-S-07

N 72.55056°

E 131.01814°

03.08.2019

19.4

Water and sediment core

CAC19-S-08

N 72.55447°

E 131.31572°

03.08.2019

20.8

Water and sediment core

CAC19-S-09

N 72.55900°

E 131.91447°

03.08.2019

21.8

Water and sediment core

21.6

Water and sediment core +
samples for microplastic
analysis

CAC19-S-10

N 72.55294°

E 131.91447°

03.08.2019
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Table 3.26-2: Sampling locations in the Bykovskaya Channel

Name

Latitude

Longitude

Date

Water
Temp.
[°C]

Samples collected

LD19-LN4

N 72.02644°

E 129.01319°

04.08.2019

14.6

Water samples by bucket

LD19-LN5

N 72.04394°

E 128.67339°

04.08.2019

14.5

Water samples by bucket

LD19-LN6

N 72.08897°

E 128.38069°

04.08.2019

14.5

Water samples by bucket

LD19-LN7

N 72.15556°

E 128.15086°

04.08.2019

14.6

Water samples by bucket

LD19-LN8

N 72.23922°

E 127.94347°

04.08.2019

14.4

Water samples by bucket

LD19-LN9

N 72.33236°

E 127.78397°

04.08.2019

14.6

Water samples by bucket

LD19-LN10

N 72.37144°

E 127.42497°

04.08.2019

14.6

Water samples by bucket

LD19-LN11

N 72.41331°

E 127.13744°

04.08.2019

14.7

Water samples by bucket

LD19-LN12

N 72.40217°

E 126.73853°

04.08.2019

14.6

Water samples by bucket

Preliminary results
During the Zhilinskiy cruise we collected 40-60 L of water for each sampling location (ca. 400 L in total).
Sediment cores could be obtained for CAC19-S-05 to CAC19-S-10 with the gravity corer. However, all cores are
shorter than 20 cm. For CAC19-S-04 sediments could only be obtained with the sediment grab. Microplastic
samples (water + sediment from the top 5 cm) were collected from CAC19-S-05 and CAC19-S-10. First results
of pH and conductivity measurements of the water samples show that there is a fresh water inflow from the
Sardakhskaya channel into the Laptev Sea indicated by lower conductivity values for the top layer water samples
for all seven sample locations (Figure 3.26.4 and Table A.2.15).
During the Merzlozoved passage to Samoylov Island (Figure 3.26.2), samples for measurement of dissolved
organic nitrogen (DON) and dissolved inorganic nitrogen (DIN) e.g. ammonium (NH4 ), nitrite (NO2 ) and nitrate
(NO3 ), as well as for dual stable isotopes of nitrate (𝛿 15 N and 𝛿 18 O) were collected. The samples were taken by
a bucket, temperatures were measured and the samples were filtered and stored frozen (Table 3.26-2).
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Figure 3.26.4: Salinity profile along the transect from CAC19-S-04 (on the left side) to CAC19-S-10 (on the right
side). Black dots indicate depths at which water samples have been collected.

CACOON SEA part 2: Sardakhskaya channel transect
Time Period: 07.08.2019 - 09.08.2019
Region: Sardakhskaya channel from Stolb Island to the Lena River outlet (Figure 3.26.5)
Vessel: Merzlotoved (Figure 3.26.6)

Figure 3.26.5: CACOON sample locations on the Sardakhskaya channel in the Lena River Delta
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Aim
Degrading permafrost releases organic carbon and nitrogen to the Lena River and likely transports it to the Arctic
Ocean. The CACOON project aim of the Sardakhskaya transect was to investigate the quality and quantity
of particulate and dissolved organic carbon and nitrogen during this transport. Also, sample locations from
the CACOON Ice expedition (see chapter 2.1) in spring 2019 were resampled to analyze the seasonality in
particulate and dissolved organic carbon on its transport to the Laptev Sea.
Methods
The methods were the same like on the CACOON Sea Part 1 expedition. The only exception was that samples
were taken from one to three different water depths depending on the depth of the water (Table 3.26-3). Sediment
cores could not be retrieved in the Sardakhskaya channel, however sediment samples from each location were
collected with the sediment grab. Again, samples were collected for hydrogeochemical, biogeochemical as well
as microplastic analyses. Conductivity, depth and temperature (CTD) profiles were measured at each location
with a handheld SontekTM CastAway conductivity, temperature, and depth sensor.
Route
The CACOON Crew started with the ship Merzlotoved (Figure 3.26.6) on August 7th , 2019 from Samoylov Island.
During the first day, the cruise went all the way to Sobo-Sise Island and stopped for the night at Sobo-Sise
Cliff (Figure 3.26.6). During the following day, the cruise continued and the CACOON team sampled sites
on the way back from LEN19-S-09 to LEN19-S-06. For the night, the ship returned to Sobo-Sise Cliff. On
the final day the ship traveled back to Samoylov Island sampling the sites LEN19-S-05 to LEN19-S-01. The
distance between the sample locations varies. From LEN19-S-01 to LEN19-S-04 the distance is 20 km. Then
a shorter distance was chosen (10 km) to sample multiple sample locations from the CACOON Ice expedition. This is also the reason that two additional sites (LEN19-S-78 and LEN19-S-89) were added in 5 km intervals.

Figure 3.26.6: Left: The expedition team: Otto Olaf Becker, Vanja, Waldemar Schneider, Olga Ogneva, Tina
Sanders and Matthias Fuchs, right: The vessel Merzlotoved in front of the Sobo-Sise-Cliff
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Sampling locations:
Table 3.26-3: Sampling locations on Sardakhskaya transect
Name

Latitude

Longitude

Date

Water
depth

Samples collected

LEN19-S-01

N 72.39936°

E 126.69558°

09.08.2019

18.7

Water, sediments and
microplastic samples

LEN19-S-02

N 72.53733°

E 126.92917°

09.08.2019

16.7

Water and sediment
samples

LEN19-S-03

N 72.62711°

E 127.41936°

09.08.2019

5.6

Water, sediment and
microplastic (only sediment)
samples

LEN19-S-04

N 72.63353°

E 127.95914°

09.08.2019

2.7

Water and sediment
samples

4.6

Water, sediment and
microplastic (only sediment)
samples

LEN19-S-05

N 72.56378°

E 128.24464°

09.08.2019

LEN19-S-06

N 72.52108°

E 128.51558°

08.08.2019

7.7

Water, sediment and
microplastic (only sediment)
samples

LEN19-S-07

N 72.46139°

E 128.69514°

08.08.2019

17.9

Water and sediment
samples

LEN19-S-78

N 72.45311°

E 128.84103°

08.08.2019

9.3

Water and sediment
samples

LEN19-S-08

N 72.47706°

E 128.97078°

08.08.2019

7.4

Water and sediment
samples

LEN19-S-89

N 72.50167°

E 129.10172°

08.08.2019

12.9

Water samples

LEN19-S-09

N 72.50897°

E 129.25897°

08.08.2019

10.2

Water and sediment
samples

Preliminary results
During the Sardakhskaya channel cruise, we sampled water and sediment at eleven different sites and collected
ca. 460 liters of water. Sediment samples could be obtained with the sediment grab from all locations
except LEN19-S-89. In general, the sediment was predominately sandy. First results of pH and conductivity
measurements of the water samples show that there are only small variations in pH and conductivity throughout
the entire Sardakhskaya channel (Table A.2.15).
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CACOON SEA part 3: Samoylov Research Station - summary
Time Period: 10.08.2019 - 28.08.2019
Region: Samoylov Research Station
Aim
The aim of this third and last part of the CACOON Sea expedition was to subsample the collected water samples
for the different planned analyzes and to prepare the samples for the transport.
Methods
The water samples were subsampled in different ways depending on the planned analyses (Table A.2.14). Water
samples were filtered at Samoylov Research Station laboratory. The DOC and cDOM samples were filtered with
a GF/F 0.71 𝜇m filter, whereas the anions and cations samples were filtered with a 0.45 𝜇m pore size filter. In
addition, larger GF/F filters with a 25 mm diameter for POC analysis were stored frozen in pre-combusted glass
petri dishes and GF/F filteres with a 114 mm diameter for biomarker analyzes were stored in pre-combusted
aluminum envelope. The latter were frozen for safe transportation. For preservation, DOC samples were
acidified with HCl and cations samples were acidified with HNO3 . In addition, 0.5 l of water was filtered through
Sterivex filter units for aquatic microbial analysis.
For the DIN, DON and nitrate stable isotope analysis, water samples were filtered onboard and stored at -18°C.
For element analysis of the suspended matter (SPM) water samples were filtered through pre-combusted GF/F
filters (4 hrs, 450°C). Filter samples were dried at 50°C and stored frozen. The filters will be used for total
nitrogen and organic carbon analysis as well as 𝛿 15 N of SPM. All sediments as well as all the microplastic
samples were stored and transported frozen.
Preliminary results
In total, the CACOON Sea expedition collected nearly ca. 30 kg of sediment and 900 liters of water, which
were later (on Samoylov Research Station) subsampled into ca. 1350 different sub-samples (Table A.2.14). In
combination with the CACOON Ice expedition (see chapter 2.1) a transect of 200 km beginning from Stolb Island
passing trough the entire Sardakhskaya channel and as far as 80 km into the Laptev Sea could be sampled.
This allows us to analyze the transformation of organic carbon from degrading permafrost on its way to the Arctic
Ocean.
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Batagay outcrop sampling
Loeka L. Jongejans 1 , Thomas Opel 2 , Jeremy Courtin 2 , Hanno Meyer 2 , Alexander Kizyakov 3 , Igor Syromyatnikov 4 , Andrei Shepelev 4 , Sebastian Wetterich 1 , (Alexander Fedorov 4 , Stefan Kruse 2 : not in field)
1

Alfred Wegener Institute, Permafrost Research Section, Potsdam Germany

2

Alfred Wegener Institute, Polar Terrestrial Environmental Systems, Potsdam, Germany

3

Lomonosov Moscow State University, Faculty of Geography, Cryolithology and Glaciology Department,
Moscow, Russian Federation

4

Melnikov Permafrost Institute Siberian Branch RAS, Yakutsk, Russian Federation

Fieldwork period and location
From March 18th to April 4th , 2019 (on Batagay mega slump, Yakutia).
Objectives
The Batagay megaslump exposes a unique permafrost sequence of about 55 m thickness. The exposure
provides an excellent opportunity to obtain high-resolution paleo-environmental information. Previous reconnaissance studies by the Melnikov Permafrost Institute (Kunitsky et al. 2013) and international projects led by
colleagues from the University of Sussex and the Senckenberg Research Institute, provided first datasets and
basic understanding of lithostratigraphy, chronostratigraphy, vegetation history and potential paleo-environmental
significance (Ashastina et al. 2017; Ashastina et al. 2018; Kunitsky et al. 2013; Murton et al. 2017; Opel et al.
2019). The Batagay Spring Expedition 2019 aimed to retrieve sediment and ground ice samples from the
central headwall and along slopes for dating, biogeochemical and sedimentological analyses, ancient DNA and
stable-isotope geochemistry. In continuation to these studies, future work aims at:
•
•
•
•
•
•

quantifying the lost and frozen carbon and nitrogen inventory
assessing the liberated organic matter and its vulnerability for decomposition
assessing the Batagay vegetation composition through time
reconstructing Larix population dynamics
assessing the (recent) geomorphodynamics of the slump
developing a digital surface model for the slump

Methods
The fieldwork took place in Spring 2019 in the Batagay mega slump (N 67.57927°, E 134.76127°), which is
located about 10 km southeast from the town Batagay in Yakutia (Figures 4.1.1 and 4.1.2). The team consisted
of 9 scientists and 2 drivers from 4 different institutions in Germany and Russia (Figure 4.1.3). We were
accommodated in a guesthouse in Batagay and commuted to the slump by car every day.
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Figure 4.1.1: Topographic setting of the Batagay megaslump (red star) within the Yana River basin, northern
Yakutia. Glacial limits during the last (Sartan) glaciation, according to Glushkova (2011), are indicated. Red
dashed box shows Batagay region. Map after Murton et al. 2017

Figure 4.1.2: Batagay mega slump from southwest, photo: A. Kizyakov, 22.03.2019
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Figure 4.1.3: Participants of Batagay Spring 2019 Expedition from left to right: Andrei Shepelev, Alexander
Kizyakov, Sebastian Wetterich, Igor Syromyatnikov, Thomas Opel, Jeremy Courtin, Loeka Jongejans, Dmitry
Ukhin, Hanno Meyer and Ilya Kozhenikov, photo: A. Shepelev

UAV imagery
Alexander Kizyakov & Loeka Jongejans
We used a drone to take high-resolution pictures of the slump. For this, we used a DJI Phantom 4 Advanced
drone, which is equipped with a camera with a 1-inch 20-megapixel CMOS sensor. Pictures of the primary and
secondary headwalls and slopes were taken using a drone ranging from 50 and 500 m high. We will use these
pictures to help explain the different depositional units in the slump. Furthermore, we will build a digital surface
model from the drone imagery from 200 and 300 m elevation above the ground.
Headwall sampling
Loeka Jongejans
We put up a tent on a safe distance to the slump edge, which was used for processing samples and as a warm
place to rest. Two ropes were fixed on multiple larch trees. A vertical high-resolution sampling profile was
made of the central headwall for biogeochemical and sedimentological analyses, ancient DNA and ground-ice
isotope geochemistry (Figure 4.1.4). We took samples every half a meter for the upper 10 m of the wall and
then every meter. The central headwall was samlped from a rope by the two climbers Alexander Kizyakov
and Dmitry Ukhin. They used a hole saw (ø57 mm, 40 mm deep) mounted on a Makita power drill. Three
cores were drilled next to each other on the same depth for sedimentology and (stable isotope) geochemistry,
biomarkers and ancient DNA. The headwall sediment profile is composed of seperate sections (Figure 4.1.4)
due to the presence of ice wedges in the wall and the overhang. The samples were brought up to the
tent where they were cleaned and labeled. Additional discrete ground ice and sediment samples were taken
in profiles from the headwall from the slump bottom, blocks in the slump bottom and a baidzherakh (Figure 4.1.5).
Luminescence sampling
Sebastian Wetterich
Sediment samples were taken for luminescence dating from the headwall, blocks in the slump bottom and
a baidzherakh to cover all accessible stratigraphic units (Figure 4.1.5). These samples were taken using a
HILTI TE 6 - A36 drill equipped with a steel drill cylinder and PVC cylinders inside to obtain frozen material in
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cores (about 15 cm long, ø5.5 cm). The cores were packaged closed off from any light exposure. All samples
were stored and transported frozen. Additionally, samples for 𝛾 -spectrometry were taken and the surrounding
deposits were sampled in profiles at 0.5-m resolution.

Figure 4.1.4: Central headwall vertical profile (orange), approximate depths (black-white) and main stratigraphic
units indicated (white), photo: A. Kizyakov, 24.03.2019

Figure 4.1.5: Overview of sediments and luminescence samples at the west wall of the Batagay slump, photo:
A. Kizyakov, 24.03.2019
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Figure 4.1.6: Overview of sampled ice wedges at the west wall of the Batagay slump, photo: A. Kizyakov,
24.03.2019

Ice wedge sampling
Thomas Opel & Hanno Meyer
To extend the existing ice-wedge dataset for the Batagay megaslump, we took samples from multiple ice wedges
(Figure 4.1.6). Mainly, we sampled by chain saw in horizontal profiles for stable isotope geochemistry. Some ice
wedges were sampled by axe. Additional ice samples were taken for gas analysis and dating, uranium series
dating, argon dating, 36 Cl dating, ancient DNA, and amino acids.
Snow sampling
Thomas Opel & Hanno Meyer
At several locations around and in the slump, the snow cover was studied for a stable isotope characterization of the winter precipitation from which ice wedges are formed. After a short description of the snow cover
stratigraphy, snow samples were taken in a ca. 5 cm resolution. This results in a total number of 29 snow samples.
Larch forest winter inventory and sampling
Jérémy Courtin, Loeka Jongejans & Stefan Kruse (not in field)
Two homogeneous field sites were selected after first visually inspecting the area close to the Batagay slump
(Figure 4.1.7). At each site, two 30 m long flexible tape measures were positioned that serve as a grid. In this
grid, the snow height was measured at 10 random places (Figure 4.1.8). For validation of an image survey,
three trees were selected and a reference target was fixed using pins approximately on breast height.
Information of representative trees growing on each site were recorded: estimated tree height using an
inclinometer, the stem’s circumference at breast height (1.3 m), estimated number of cones and whether the
tree is living or dead (Figure 4.1.8). Living branches with buds were collected for DNA analysis. The dimensions
of each tree will be used for the validation of the 3D-model reconstructions, which will be used to derive full
stand information from the stands. For this, the sampling protocol was adapted that was earlier developed for
vegetation analyses at the tree line in Siberia (e.g. Kruse et al. 2019) so that the visited stands can be included
in the tree stand data base. Selected trees were examined and sampled. They were labelled with targets prior
to the image survey to recover quality information during the reconstruction process.
We took photos for 3D-point-cloud reconstruction using a self-built fixation system. We used three cameras:
a Survey2 RGB wide camera (lense f-stop F/2.8, 4 mm focal length, settings: RAW+JPEG, size 4608x3456
pixel, automatic shutter speed and ISO-200; time lapse as fast as possible around 3 s/frame), a Survey3 RGN
wide camera (lense: f-stop F/2.8, 3 mm focal length, settings: JPEG, size 4000x3000 pixel, automatic shutter
speed and ISO-200, time lapse as fast as possible around 2.5 s/frame) (both MAPIR), and a Samsung Gear
360 (settings: size 3840x1920 pixel, time lapse with 0.5 s/frame, automatic iso and shutter speed adjustment,
resulting in around 45000-50000 kBit/s and 10 f/s MP4 video file).
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The following protocol was used: (1) outer circle images at ca. 15 m distance from the center while pointing
the cameras to the center (approximately 1 image per meter) and (2) inner circle images pointing outwards
(approximately 1 image per 10°of the circle) (Figure 4.1.8).

Figure 4.1.7: Overview of the study sites in the forest close to the Batagay slump (Google Earth V 7.3.2.5776,
image date: 10.06.2019, ©CNES/Airbus)

Figure 4.1.8: Schematic overview of larch tree survey, left: plot image survey, right: individual tree
measurements

Additional sampling
Andrei Shepelev
The content of carbon fractions (TC, TOC and TIC) from the section of the slump will be determined using a
certified LECO RC612 multiphase carbon analyzer manufactured by LECO Corporation (USA) in solid samples
(A1, B1, C1, D1) according to DIN 19539 method.
It is assumed that the carbon content of soil horizons is divided into elementary layers (samples B1) adopted in
permafrost studies, namely:
• Top (active layer or seasonally thawed layer)
• Protective layer and
• Permafrost layer
The indicated analyses will relate to the modern age (i.e. today), comparable with MIS 1. Four samples taken
from the lower part of the slump headwall as well as the previous ones will be studied according to the method
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of DIN 19539, referring to the ancient age in comparison with MIS 1. The layout of sampling points is shown in
Figure 4.1.9.

Figure 4.1.9: Sampling points from the Batagay slump; samples taken from the lower ice complex are not
indicated. Source image: UniScan, 23.06.2019

Preliminary results
We took many samples in and around the Batagay megaslump during the Spring Expedition (Table 4.1-1). One
team was sampling the vertical profile of the headwall while the other team was sampling the wall and sediment
blocks from the slump bottom and slope.
Table 4.1-1: Overview of sediment, ice and snow samples
Headwall
profile

Slump
wall

Blocks

Baidzherakh

7

7

3

Slump
slope

Surface

Slump
bottom

-

-

-

-

-

-

Sedimentology

54

Ancient DNA

53

Biomarkers

53

6

7

-

-

-

-

Radiocarbon dating

2

-

-

-

1

-

-

Luminescence dating

-

7

5

2

-

-

-

Sampled ice wedges

8

7

2

-

3

-

-

Sampled snow profiles

-

-

-

-

1

5

1
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UAV Imagery
Alexander Kizyakov
As a result of imagery post-processing, a 3D model of the slump, a digital surface model (Figure 4.1.10) and an
orthomosaic (Figure 4.1.11) were created. Post-processing was done using the software Agisoft Photoscan.

Figure 4.1.10: Digital Surface Model witth 0.12 m grid size

Figure 4.1.11: Orthomosaic with pixel size (GSD) of 0.06 m
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Headwall (profile 1)
Alexander Kizyakov
The ca. 51 m high headwall was sampled. In the profile description, we distinguished between different cryostuctures (CS): layered, massive (pore), lenticular, belt-like, lens-wicker, reticulate-blocky, composite-reticulate,
crust-like, porphyric and basal.
All depths are calibrated and given in cm below surface (cm); they were recalculated taking into account
angles of the wall, profiles shifts and rearranggement of the tape-measure. The cryolithological description
of profile B19-P1 distinguishes layers (L), which are described in detail below. All photos are taken by A. Kizyakov.

Figure 4.1.12: Sample 1 and 2

Figure 4.1.13: Close-up dark brown horizon
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L4
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L2

30-35

0-10

L1

L3

Depth
[cm]

Layer

Ice is not visible, massive CS

-

crust-like or massive CS

Porphyric CS

Horizon of yellowish-beige sandy loam in the wall of outcrop is represented by
lumpy aggregates D 1-1.5 mm

layered strata:
- low-ice sandy loam (without visible ice),
gray color in the cleaned wall,
yellow-brown (beige) color in a dry wall

- horizons of lumpy sandy loam with
aggregates D 1.5-3 mm of gray color with
rare ice crystals. The thickness of these
horizons is 8-15 mm

- dark brown horizons and lenses with a
thickness of 8-30 mm (Figure 4.1.13

enriched with organic matter

-

-

Sample 3 at 50 cm
(Figure 4.1.15)

-

Under this horizon, a dark
brown horizon/lens, unstable
along the strike, enriched with
organic matter, is located. The
vertical thickness of this lens is
up to 15 mm

Ice inclusions are not visible,
probably massive CS

The lower boundary is sloping - tilt right.
Very dense gray sandy loam with
individual samll dots with D (diameter hereinafter) 0.1 mm dark gray-brown in
color, probably along the roots of plants

Sample 2 taken at
15 cm (Figure
4.1.12)

-

-

Mineral part: thin sandy loam

Thin roots of plants stick out of
the wall of outcrop.

Sample 1 at 5 cm
(Figure 4.1.12)

moss, grass and woody
remains, i.e. roots of trees and
shrubs

-

Brown uppermost soil and vegetation
horizon

Remarks

Organic remains

Cryostructure

Sedimentology

26.03.2019: Samples 1-7 were taken (Figure A.2-1)
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L7

165

Fragments of tree branches

layered CS - ice horizons 0.1
mm thick

Massive CS without visible ice
inclusions

-

sandy loam horizons 0.1-2 mm thick

sand (maybe sandy loam?). Layering in
the cleaned wall fragment is not visible.
Grains (aggregates) D 0.5-1.5 mm
rounded, do not warm up in the hands,
visible in a dried weathered wall.

Sand with gravel. Stones D 1-7 mm,
rounded, flattened in shape. Gravel
flattened planes oriented parallel to
bottom of horizon

132-140

140-195

195-200

Large branch fragments D up
to 1 cm

Fragments of branches, grass,
and thin roots

-

-

Gray sandy loam

132-200

gray sandy loam

Rare fragments of plant roots

-

Basal CS - cells and layers
(0.1-2 mm thick), sandy loam
surrounded by ice (0.5-2 mm
thick)

gray sandy loam

Belt-like CS - ice 3-7 mm thick,
sandy loam 0.1-2 mm thick

118-132

L6

-

lenticular (layered) CS (Figure
4.1.20). Ice inclusions (lense,
layers) with a thickness of
0.1-0.2 mm - rather long
interlayers - up to 20-30 mm
long

-

70-118

L5

-

basal CS

Below is a ferruginous horizon with a
thickness of 15-20 mm (Figure 4.1.14).
2x4 mm sandy loam cells surrounded by
ice

-

Ice-enriched areas - porphyric
CS

At 160-170 cm on the right side is a
whitish sandy loam, thinning out to the
left along the wall

Sample 6 at 160 cm
(Figure 4.1.18).
Sample 7 at 195 cm
(Figure 4.1.19)

Sample 5 at 125 cm
(Figures 4.1.17 and
4.1.18)

Sample 4 at 90 cm
(Figure 4.1.16)
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Figure 4.1.14: Close-up from ferruginous horizon

Figure 4.1.16: Sample 4

Figure 4.1.15: Sample 3
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Figure 4.1.18: Sample 5 and 6

Figure 4.1.17: Sample 5

Figure 4.1.19: Sample 7

Figure 4.1.20: Close-up of lenticular
cryostructure

167

L9

168

Rare branch fragements

Brown spots are occurs up to
30 mm long, up to 10 mm
thick. These spots are located
due to organics, tree branches.

Massive CS
inclined and subhorizontal layers
(schlieren) of ice with a thickness of
15-40 mm (Figure A.2-2); vertical
distance between them approx. 20 cm.
Between these thick ice schlieren there is
a layered layer similar to an overlying unit
- sandy loam with massive CS and
horizons with gravel and roots.
The ice-wedge with a width of 7-11 cm in
the upper part, it becomes narrower
below, at 320 cm ice-wedge width is 3-4
cm. To the right of the ice-wedge at
235-250 cm, layered CS - vertical
layering parallel to the boundary of the
ice-wedge. To the left of the ice-wedge
there is block CS: ice thin schlieren 1-2
mm thick surround mineral blocks are
2x10 mm - 3x7mm

Yellow-beige sandy loam

Rock gravel (stones) occur on
the ridge where Sample 9 was
taken.

200-210

210-235

235-310

-

-

layered lenticular

Yellow-beige sandy loam

200-235

Sample 8 at 260 cm
(Figure 4.1.23).
Sample 9 at 310 cm
(ridge along
ice-wedge; Figures
4.1.25 and 4.1.24).

-

-

-

layered yellow-beige sandy
loam with an interlayers (2-25
mm thick) enriched with gravel
(Figure 4.1.21).

L8

Complicated layered CS:
- Subhorizontal ice lenses (schlieren)
1.5-70 mm thick. In thick schlieren there
are vertically elongated chains of
bubbles D 1-2 mm. The vertical distance
between ice schlieren 5-30 mm
- Between subhorizontal schlieren
located sandy loam with a
tiled/reticulate-blocky CS (ice veins about
1 mm thick, mineral part 5x2 mm, 5x5
mm). In some areas, ice schlieren are
vertically oriented (Figure 4.1.22)

Remarks

Organic remains

Cryostructure

Sedimentology

Depth
[cm]

Layer

27.03.2019: Samples 8-14 were taken (sketch of planned sampling in Figure A.2-3)
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310-417

417-425

425-479

479-528

L10

L11

L12

L13

-

-

Ice schlieren (cracks between mineral
blocks) are 1-2 mm thick

Single inclined, subvertical ice schlierens
2-15 mm thick. The ice-wedge that came
from above disappears here. Below the
depth of 528 cm, there is a layered ice of
ice-wedge

beige sandy loam with block
and lens-wicker CS (Figure
A.2-4). It is clearly visible in a
dry layer on the wall. The
sizes of mineral blocks are
from 3x10 up to 20x25 mm

brown sandy loam with
massive CS

Plant roots

-

Stratified layer. Yellow small
aggregates of sandy loam and
gravel D<4mm - yellow

-

Massive CS without visible ice inclusions

Beige sandy loam

169

ice-wedge is
located, so we move
on to another
“mineral window” about 1-2 m to the
left
Sample 14 at
496 cm (Figure
4.1.28)

Sample 13 at
458 cm (Figure
4.1.27)

Sample 12 at
420 cm (Figure
4.1.27)

Sample 10 at 343
cm.
Sample 11 at 381
cm (Figures 4.1.26
and 4.1.27)
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Figure 4.1.22: Close-up of ice schlieren at 200 cm

Figure 4.1.21: Layer 8: 200 to 235 cm

Figure 4.1.23: Sample 8 and ice wedge (at 270 cm)

Figure 4.1.24: Close-up of ice-wedge
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Figure 4.1.25: Sample 9

Figure 4.1.26: Sample 10 and 11
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Figure 4.1.28: Sample 14

Figure 4.1.27: Sample 10, 11, 12 and 13

Figure 4.1.29: Sample 15
Figure 4.1.30: Sample 17

172

173

-

-

Inclined 4-10 cm thick ice schlieren are
suitable on the right side of the
ice-wedge (is it ice veins)? Ice banding,
at lower part of the wedge its width is
10 cm. Within wedge there are approx.
equal thicknesses of layers of ice and
soil ca. 5-10 mm, so it could be a
composite wedge

At 947
and 1006

-

Thin-layered CS - thin ice lenses with a
thickness of 0.1-0.5 mm and the same
interlayers of sandy loam (silt).

Dark gray sandy loam.
Inclined stratification (Figure
4.1.32)

-

740-1176

-

ice-wedge, vertically layered, including
lenses of a dark gray sandy loam

”mineral window” on the left
side. Dark gray / beige sandy
loam slopping layered unit.

L16

this roots sticking out of the
wall

Massive CS. When cleaving with an ax seperate ice stain D approx. 2 mm
became visible, so it could be call
porphyric CS (although a
layered/lenticular entity is visible on the
thawed wall).
At a depth of 625 cm an inclined contact
with the ice-wedge is located. Here, in
the 10-cm layer thick of sandy loam there
are rare ice schlierens 2-5 mm thick
parallel to the contact with the ice-wedge.
There are veins (subvertical ice
schlieren) with a thickness of 5-12 mm
goes up from the ice-wedge top.

625-740

528-625

L14

Organic remains

Cryostructure

Sedimentology

L15

Depth
[cm]

Layer

28.03.2019: Samples 15-37 were taken (sketch of planned sampling in Figure A.2-5)

Bag of Sample 19
was lost; a sample
with this number not
taken.
Sample 20 at
759 cm (Figure
4.1.33).
Sample 21 at
807 cm (Figure
4.1.34).

Sample 18
(ice-wedge) at
673 cm (no photo)

Sample 15 at
534 cm (Figure
4.1.29).
Sample 16 at
573 cm (no poto).
Sample 17 at
616 cm, close to the
sampled ice-wedge
(Figures 4.1.30 and
4.1.31).

Remarks
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Sample 26 at
1199 cm (Figure
4.1.37).
Sample 27 at
1275 cm (Figure
4.1.38).

Hardly any roots
grass roots
At 1874-1284 cm, enrichment
with plant residues, including
branches D up to 8 mm and
length up to 25 mm.

-

Massive CS

Rare ice schlieren 0.1-0.5 mm thick, up to
20 mm long visible on the cleaved rocks
with an axe. In cleaned wall not visible.

Sandy loam, similar to
overlying by grain size

Sandy loam, the surface of the
wall is slightly flattened.

11761225

12251284

L17

L18

-

A lot of grass roots hang from
a dry wall

There it is no visible ice on the cuts, but
on the surface of the dry wall there are
traces of a thin layered CS - presumably,
ice thickness 0.1-0.5 mm, sandy loam
1-3 mm

Gravel D 2-5 mm inclusions.
Gravel is easily broken with an
axe

same sandy loam

Down to
1176

-

Sample 22 at
857 cm (no photo).
Sample 23 at
907 cm (no photo),
as well as a sample
from the inclined ice
schlieren.
Sample 24 at
1006 cm (Figure
4.1.35).
Sample 25 at
1106 cm (Figure
4.1.36).

11061111

-

907

Organic matter in sandy loam
surrounding wedge at a depth
of 907 cm and deeper. Thin
grass roots stick out the wall
and the color of the sandy
loam becomes darker.
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Figure 4.1.31: Overview picture of ice at sample 17

Figure 4.1.32: Cryogenic texture at 907-937 cm

Figure 4.1.33: Sample 20

Figure 4.1.34: Sample 21
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Figure 4.1.36: Sample 25

Figure 4.1.35: Sample 24

Figure 4.1.37: Sample 26

Figure 4.1.38: Sample 27
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Figure 4.1.39: Sample 28
Figure 4.1.40: Sample 29

Figure 4.1.41: Sample 30 and organic sample

177

178

Same sandy loam, darker in
the cleaned wall (below the
negative corner of the wall, it
was not possible to clean)

29873067

L23

-

Sample 45 at
3067 cm (no photo).

-

Lot of organics sticking out,
hanging roots from a dry
thawed layer. Especially
organic rich at 3067 cm, where
sample 45 was taken.

To compare with the data on the measuring tape on the new positioned profile - the dark brown horizon with a large number of tree trunks, twigs and
branches remains (well distinguished visually on the wall) - is located at a depth of 34.37 m. The depth to the snowdrifts under the wall is 54.9 m.

Sandy loam. Mineral soil
between ice lenses ca.
0.5 mm thick

25872987

22472587

L21

L22

banded CS - bands (horizontal schlieres)
with a thickness of 2-4 mm filled with ice
crystals (poorly visible when cutting by
ax). The vertical distance between these
bands is 2-20 cm.

beige sandy loam. This
mineral soil is represented by
low-ice sandy loam with
massive CS.

Thin (small-scaled) layered CS. Ice
lenses with a thickness of 0.1-0.5 mm. At
2680 cm, the upper part of the banded
ice-wedge (a large amount of mineral
interlayers in the ice) is located, with a
width of about 8 cm.

Sample 38 at
2337 cm (Figure
4.1.42).
Sample 39 at
2437 cm (no photo).
Sample 40 at
2537 cm (Figure
4.1.43.)

Single black dots of organic
matter, roots, branches in a
cleared wall. The amount of
organic matter gradually
increases down the profile.
Below 2337 cm - a large
number of roots stick out on
the wall from a layer of dry
sandy loam.

Samplpe 41 at
2637 cm (no photo).
Sample 42 at
2737 cm (no photo).
Sample 43 at
2837 cm (no photo).
Sample 44 at
2937 cm (no photo).

Remarks

Organic remains

Cryostructure

Sedimentology

Depth
[cm]

Layer

30.03.2019: Samples 38-45 were taken. The main ropes were moved 9 m to the left in order to sample between 2 ice wedges. Accordingly, we made
a horizontal transfer of measuring tape.
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Figure 4.1.42: Sample 38
Figure 4.1.43: Sample 40

Figure 4.1.44: Sample 46

Figure 4.1.45: Sample 47

179

180

-

-

Deeper along the ice-wedge contact:
layered CS (ice with a thickness of
2-4 mm, soil between ice is 3-8 mm
thick), a highly dislocated sediments layering parallel to the boundary of the
ice-wedge.

Sandy loam

Gray sandy loam

25652835

L1

28352850

The wall under the measuring
tape is a gray sandy loam.

L2

In gray sandy loam there is a
lot of organics - branches,
roots and dark brown peaty
spots D approx. 1-3 cm.

composite reticulate CS due to the right
side contact with the ice-wedge.
thin-layered (small-scale layered) CS (it
is clearly visible during sampling, but
when you clean the wall it gives the
impression of a massive CS). On the
right are thick horizontal schlieres - belts
2-15 cm thick, extending from the
ice-wedge located nearby (on the right
side). Above these schlieres are
fragments of a reticulate-blocky CS
occurs.
belt-like CS - ice belts with a thickness of
2-3 mm, the vertical distance between
them is 5-30 mm, this space filled by
sandy loam with a blocky CS (sizes of
blocks are on average from 5x10 mm to
10x10 mm). Below the ice-wedge is
located - probably the ice-wedge
shoulder.

Organic remains

Cryostructure

Sedimentology

Depth
[cm]

Layer

-

-

Sample 46 at
2762 cm (Figure
4.1.44).

Remarks

01.04.2019: Samples 46-53 were taken. Climbing ropes were moved about 20 m to the north northeast. Overlap in height with previous profile was
made. The measuring tape was fixed with zero in the lower part of the “window” with ice-wedge, below mineral soil.
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Sandy loam

Large-scale blocky CS (blocks from
4x5 cm to 10x20 cm, seperated by ice
schlieren 1-3 mm thick; inside these
blocks: sandy loam and massive CS)
There are spots of dark brown
organic matter with plant roots
at 3012-3022 cm.

Sample 51 at
3350 cm (Figure
4.1.49).

Sample 52 at
3437 cm (Figure
4.1.50).

Thin roots of plants and
individual branches are
present. Rust spots and
lenses occur with a thickness
of 5-10 mm, lenght up to
50 mm.
Rusty spots and lenses with
thickness of 5-10 mm, length
up to 50 mm, plant roots and
branches

Belt-like CS (inclined belts, 8-35 mm
thick, sometimes open cracks with ice
crystals D 0.5-1.5 mm, rounded in shape,
distance between belts 30-80 mm)

Massive CS, ice is not visible either
during wall cleaning or during sampling

Dark gray sandy loam

Dark gray sandy loam in upper
part of this horizon

Dark gray sandy loam, similar
to overlying

32473282

38823353

33533440

L6

L7

L5

Sample 50 at
3252 cm (Figure
4.1.48).

A lot of organic matter: roots,
grass hanging from the dry
layer. Black and brown rust
spots D1-3 mm

Sample 49 at
3169 cm (Figure
4.1.47).

Large-scale blocky CS, same as
overlying but differs in color (probably
due to organic matter)

L4

31383247

A lot of black organic spots,
points D 1-2 mm, some
elongated up to 10 mm. Thin
plant roots hang from a dry
layer on the wall surface.

Gray beige sandy loam
At 3174-3176 cm, there is a
light yellow sandy wavy
horizon with uneven borders.

Massive CS
after the cleaned wall thawing the rare ice
schlieren with a thickness of 1-3 mm are
become visible - similar to a large-scale
blocky CS from an overlying layer

Below, the profile switched on the baydzherakh. There is no samples between 3012 and 3169 cm, because this is a fragment of an ice-wedge subhorizontal stage (Figure A.2-5). So, due to calculation there is a gap about 103 cm in description (between 3035 and 3138 cm) because this ice step was
not a horizontal.

L3

28503035

Sample 47 at
2882 cm (Figure
4.1.45).
Sample 48 at
3012 cm (the block
was cut out with
axe; Figure 4.1.46).
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182

Dry sandy loam of ash-gray
color (brighter than overlying
horizon)
Massive CS

Sample 53 at
3467 cm (Figure
4.1.51).

It was not possible to describe the wall below and take samples as we did not reach the wall because of the overhanging cornice of the layer enriched
with wood residues.

L8

34403630

Grass, fragments of branch
and tree trunks. Red lenses
due to peat, grass. The
abundance of wood residues
in the range of 3467-3537 cm.
Sample 53 was taken in 3
packets: 1) frozen soil, that
was cut from the surface of a
horizontally protruding tree
trunk, 2) surrounded frozen
deposits with tree branches, 3)
tree trunk that was sticking out
of the wall.
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Figure 4.1.46: Sample 48
Figure 4.1.47: Sample 49

Figure 4.1.48: Sample 50

Figure 4.1.49: Sample 51
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Figure 4.1.51: Sample 53
Figure 4.1.50: Sample 52

Figure 4.1.52: Sample 54 and composite wedge
Figure 4.1.53: Sample 55

184

-

-

layered stratification of
beige-gray and dark gray
fine-grained sand with massive
CS. A lot of thin roots of grass,
sticking out of a dry wall.

Several lighter beige sandy
interlayers, 0.7-1.2 cm thick

Gray, ash-colored sandy loam
/ sand with massive CS
(On the overview photo of the
wall this horizon appears
darker, but when describing
from a rope it was marked on
the contrary - as a light
horizon).
At 4407 cm, in the middle of
this light layer of sand / sandy
loam with massive CS, there
are single gravel particles D
2-4 mm, flat, with a thickness
of 0.5-1 mm.

36304300

4137

43004470

L9

L10

Some rusty spots surrounds
the remains of wood branches.

There are rare subhorizontal ice bands
(schlieren) 3-15 mm thick in the wall
repeated in 15-25 cm (it looks as a
cracked ice - grains-crystals in cracks).
At 3837 cm, the vertical distance
between the schlieren is reduced to
3-5 cm.
On the left is a composite wedge with a
width of 8-14 cm. There is a lot of
mineral soil in this ice-wedge (it was hard
to install an ice screw).

185

A lot of grass roots

-

Organic remains

Cryostructure

Sedimentology

Depth
[cm]

Layer

At 4337 cm, wedge
ice for Thomas
Opel, from the
nearby composite
wedge. Sample 57
at 4407 cm (no
photo).

-

Sample 54 at
3837 cm (Figure
4.1.52).
Sample 55 at
4137 cm, as well as
ice from ice-wedge
(Figure 4.1.53).
Sample 56 at
4297 cm from the
dark horizon above
the roof of the
underlying lighter
ash horizon (Figure
4.1.54).

Remarks

02.04.2019: Samples 54-59 were taken (Figure A.2-6 and A.2-7). Work from the same anchoring points of the ropes from 01.04.2019, but on the wall
a little to the left to try out the Lower Sand Unit. Measuring tape is not removed, work in parallel with it, reading levels signs. A bottom of dry sandy loam
of ash-gray color layer, enriched with wood residues, is located at 3630 cm (36 ft on the tape).
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L12

L11

45304630

44704530

Dark gray sandy loam, similar
to overlying, but probably
denser: it is very difficult to
chop with axe

when dry, the horizon seemed
whitish, but when axe
chipping, it was dark gray sand
/ sandy loam.

No ice visible, visually massive CS but
broken into blocks. So could be
large-scale blocky CS with horizontal
cracks with vertical distance of 3-12 cm,
vertical cracks unstable and poorly
expressed.
Ice-wedge expanding nearly, might be
contact with Lower Ice Complex?

On the surface of the dry wall, horizontal
parallel cracks are visible with a vertical
distance of 1-8 cm between them. It
looks as traces of a melted belt-like CS.
But when cleaving with an axe - pieces
break off along these horizontal cracks,
but ice is not visible - massive CS.

-

-

Sample 59 at
4587 cm (Figure
4.1.56).

Sample 58 at
4497 cm (Figure
4.1.55.
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Figure 4.1.55: Sample 58

Figure 4.1.54: Sample 56

Figure 4.1.56: Sample 59
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188

Grass roots, brown and red
spots

-

-

No visible ice, possibly massive CS, but
horizontal cracks (traces of layered CS
thawing?)

No visible ice

Dark gray, sandy loam
enriched with organics

Concave part of the wall. Dark
gray sandy loam enriched with
organic matter

More sand, along its top a
contact with overlying layer is
defined

Dark gray sandy loam

Lighter than overlying one,
more sand, rest is same as
gray sandy loam

46304900

49004950

49004915

49154950

49505000

L13

L14

L15

-

Ice not visible, probably massive CS, but
horizontal cracks (sedimentation?),
possibly traces of layered CS (vertical
distance between cracks 1.5-3 cm)

A lot of organic remains

-

Sample 61 at
4942 cm (Figure
4.1.58 and Figure
4.1.59).

-

-

Sample 60 was
taken at 4847 cm
(Figure 4.1.57).

A lot of organics: thin roots
sticking out of dry weathered
wall
In clean wall, brown-colored
lenses that are not sustained
along the strike and are up to
1 cm thick and 14 cm long
-

Remarks

Organic remains

Cryostructure

Sedimentology

Depth
[cm]

Layer

03.04.2019: Samples 60 and 61 were taken (Figure A.2-6 and A.2-7)
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Figure 4.1.58: Sample 61

Figure 4.1.57: Sample 60
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Figure 4.1.59: Close-up Sample 61

Luminescence and sediment profiles
Sebastian Wetterich
Lower Ice Complex
Luminescence samples of the lower IC were obtained at the bottom of the headwall at two levels in 0.5 m vertical
distance (Figure 4.1.60). Samples B19-LU-01 and B19-LU-10 (0.7 m above slump floor, asf), and sample B19LU-02 (1.2 m asf) were drilled in close proximity to sediment profile B19-02 (B19-02-01 tp -04, Figure 4.1.60)
and IW profile B19-IW1 within fine-grained light-grey sandy silt with occasional gravel and in-situ rootlets, organic
black spots (in the lower part), and micro-lenticular and structureless (massive) cryostructures (CS). Sample B1902-05 at 1.8 m asf was taken within fine-grained sand and silt including wavy oriented reddish flat gravel (up to
1x1 cm in size, up to 2 mm thick) with no visible organics and structureless CS.
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Figure 4.1.60: Luminescence samples of the lower IC and the lower part of the lower sand at sediment profile
B19-02 (N 67.57845, E 134.76131) obtained at the west wall shown in the left picture (white circle).

Lower sand unit
The lower sand unit was sampled in continuation of the sediment profile B19-02 at 2 m asf (B19-LU-04 and B19LU-11, B19-02-06) and at 2.5 m asf (B19-LU-03, B19-02-07) (Figure 4.1.60) within unclearly layered light-grey
fine-grained sand with in-situ rootlets and structureless cryostructure. The lower sand unit was further sampled
at the lowermost sample of profile B19-P1 (at 49.92 m, Figure 4.1.61) within dark gray sandy silt with in-situ
rootlets, brownish and reddish spots and massive CS with sample B19-LU-12.

Figure 4.1.61: Luminescence samples of the lower sand at sediment profile B19-P1 obtained at the west wall
shown in the left picture (white circle).
Further samples from the upper part of the lower sand unit were obtained from a block fallen at the west wall,
close to the end of sediment profile B19-P1. The block captures the transition of the upper part of the lower
sand to the woody debris layer (Figure 4.1.62) in sediment profile B19-04. Samples B19-LU-07 (B19-04-01) and
B19-LU-08 (B19-04-02) were taken in 1.1 m horizontal distance within layered light grey-brown fine-grained sand
with numerous in-situ rootlets wood remains (up to 5 cm long and ø1 cm), single gravel (ø2-5 mm) and lenticular
CS (with ice lenses 0.5 to 1 mm thick and 5 to 10 cm long) intersected by structureless CS.
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Figure 4.1.62: Luminescence samples of the upper part of the lower sand and the woody debris layer at
sediment profile B19-04 (N 67.58004, E 134.76130) obtained at a fallen block on the slumpfloor whose
approximate original position is shown in the left picture (white circle).

Woody debris layer
The woody debris layer intersecting the lower sand and the upper IC was sampled in about 6 m horizontal distance
from sample B19-LU-07 as sample B19-LU-09 (B19-04-03) (Figure 4.1.62) within grey silty sand with reddish
spots, numerous organic remains, peaty lenses, in-situ rootlets and wood (ø0.5-5 cm) and lenticular CS (ice
lenses 0.5-2 mm thick and 5-10 cm long). Another sample from the woody debris layer was obtained in a closeby second fallen block (sample B19-LU-05, Figure 4.1.63). The light-brown silty sediments were characterized
by reddish spots, numerous wooden remains (ø0.5 to 10 cm), peat lenses and horizontal layered CS in sediments
(ice layers 1 mm thick and 10 mm apart), horizontal layered CS below peat lenses (ice layers 2-20 mm thick, up to
1 cm long and 20-50 mm apart) and lenticular CS (ice lenses 0.5 mm thick and 1-2 mm long). The sediment profile
B19-03 includes four samples across the block in horizontal direction over 3 m distance. Samples B19-03-01
and B19-03-02 share the same description as sample B19-LU-05.

Figure 4.1.63: Luminescence samples of the woody debris layer and the lower part of the upper IC at sediment
profile B19-03 (N 67.58004°, E 134.76130°) obtained at a fallen block on the slump floor whose approximate
original position is shown in the left picture (white circle).

Upper Ice Complex
The lower part of the upper IC was captured in sample B19-LU-06 (Figure 4.1.63) at the same fallen block as
sample B19-LU-05 of the woody debris layer. The material was light brown-grey silt with reddish spots, rich in
organic remains such as in-situ rootlets and peat lenses (1x2 to 4x5 cm). The CS was horizontal lenticular with
ice lenses 2-5 mm long and 0.5 mm thick and up to 10 cm and 0.5-1 mm thick. Sediment samples B19-03-03
and B19-03-04 have the same properties as described for sample B19-LU-06.
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Transition of the upper IC to the upper sand unit
The transition zone between the upper IC and the upper sand was probably obtained in sediment profile B19-05
in a baidzherakh at the slump floor. Sample B19-LU-13 and B19-LU-14 were taken in 0.8 m vertical distance
(Figure 4.1.64) within light-brown fine-grained sand including sparse gravel (ø0.5 cm), in-situ roots and sparse
wooden remains (ø2 mm, 1 cm long). The CS was lenticular with ice lenses 0.5 mm thick and 10-50 mm long.
The accompanying sediment profile B19-05 comprises three samples in 0.4 m distance over 0.8 m between
B19-LU-13 and B19-LU-14 with the same properties as described for the respective luminescence samples.

Figure 4.1.64: Luminescence samples of the transition upper IC to upper sand unit at sediment profile B19-05
(N 67.58300°, E 134.76437°)
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Ice wedges
Thomas Opel & Hanno Meyer
We sampled ice wedges of three units: (1) the Lower Ice Complex, (2) the Lower Sand and (3) the Upper Ice
Complex. The focus was on both Ice Complex horizons that exhibit well developed ice wedges while narrow
chimney-like composite ice-sand wedges characterize the Lower Sand. Figure 4.1.6 shows all sample locations.
We sampled ice wedges of the Lower Ice Complex at the bottom of the headwall (Figure 4.1.6). The Lower Ice
Complex contained partly truncated ice wedges and composite wedges. Several erosional surfaces within and
above characterize the Lower Ice Complex. Pool ice and vertical cryostructures indicate the presence of standing
water during formation of the Lower Ice Complex and/or later erosional events.
Ice wedge B19-IW1 (Figure 4.1.65) was studied close to sediment profile B19-02 at N 67.578694° and E
134.761667°. The visible height was about 1.40 m and the width up to about 1 m. The ice-wedge shape was
irregular and showed signs of truncation. A reddish erosional gravel layer covered the ice wedge. The host sediments consisted of brownish fine sands with small shale fragments originating from the underlying diamicton as
well as with wooden remains (stems, roots up to 5 cm in diameter) filling older erosional structures. Spherical
gas bubbles 1-2 mm in diameter characterized the grey transparent wedge ice, which clearly showed vertically
oriented ice veins with sediment inclusions. We sampled a horizontal profile consisting of four blocks for stable
isotope analysis about 0.8 m above ground (Figure 4.1.65). At the horizontal position of block 3, we also cut a
vertical profile for all other planned analyses.

Figure 4.1.65: Ice wedge B19-IW1 in the Lower Ice Complex: See wood to the right and reddish erosional
horizon above, numbers: stable isotopes, Gas: gas analysis and dating, U: Uranium dating, Ar: Argon dating,
Cl: 36 Cl dating, aDNA: ancient DNA, AA: amino acids
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About 10 m south of B19-IW1 (N 67.578639°, E 134.761639°) we sampled the 15 cm wide ice wedge B19-IW2
by axe for stable isotopes (one sample).
Ice wedge B19-IW3 (Figure 4.1.66) at N 67.578083°, E 134.761778° had a visible height of about 3.5 m and was
truncated by an erosional event manifested in the reddish horizon capping the Lower Ice Complex. The apparent
width was about 1.60 m, due to a cut of about 20° to the ice-vein direction the real width was estimated to about
60-70 cm. The ice wedge showed larger sediment inclusions and the wedge ice is similar to B19-IW1. Also, the
host sediments were similar to those of B19-IW1 and additionally characterized by significant amounts of wood,
pool ice and vertical ice veins and small omposite wedges in ice-rich sediments, likely attributed to erosional
structures within the Lower Ice Complex. We sampled a horizontal profile of six blocks about 1 m above ground
(Figure 4.1.66). For stable isotope analysis, we took four blocks 0.75 m in total). For all other anallyses, we
sampled a vertical profile at the position of block 4. Block 5 was discarded and Block 6 taken for Uranium series
dating.

Figure 4.1.66: Ice wedge B19-IW3 in the Lower Ice Complex: See pool ice and wood to the right, numbers:
stable isotopes, Gas: gas analysis and dating, U: Uranium dating, Ar: Argon dating, Cl: 36 Cl dating, aDNA:
ancient DNA, AA: amino acids
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About 30 m north of B19-IW3, we sampled the narrow ice wedge B19-IW4 at N 67.578306°, E 134.761806°
(Figure 4.1.67). This ice wedge was 20-30 cm wide and extended to the erosional surface about 5 m above the
ground. We took two samples by chainsaw for stable isotope analysis about 1.2 m above the ground (Figure
4.1.67). One sample included the ice-sediment contact and may be used for paloemagnetic dating. Again, tree
trunks, pool ice and composite wedges characterize the host sediments.

Figure 4.1.67: Ice wedge B19-IW4 in the Lower Ice Complex: See pool ice, composite wedge and wood to the
right, numbers: stable isotopes
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Ice wedges B19-IW5 (N 67.578806°, E 134.761528°) and B19-IW6 (N 67.578806°, E 134.7615°) (Figure 4.1.68)
were sampled about 20 m north of B19-IW1. While ice wedge B19-IW5 clearly represented the Lower Ice Complex, composite wedge B19-IW6 was sampled above the erosional surface in the transition to the Lower Sand
unit, i.e. the reddish layer and may belong to the Lower Sand unit. The visible height of the truncated ice B19-IW5
was about 1.2 m and the width about 0.9 m. The wedge ice is similar to B19-IW1. About 0.7 m above the ground,
we sampled a ca. 0.6 m wide horizontal profile consisting of three blocks (cut about 70° to the ice wedge growth
direction) and a vertical profile at the position of block 2 (Figure 4.1.68). The width of composite wedge B19-IW6
varied from about 0.2 m to about 0.6 m likely due to the cut angle. We cut one block (about 20 cm wide) about
1.4 m above the ground.

Figure 4.1.68: Ice wedge B19-IW5 (right) and composite wedge B19-IW6 (left) in the Lower Ice Complex and
the transition to the Lower Sand unit, numbers: stable isotopes, Gas: gas analysis and dating, U: Uranium
dating, Ar: Argon dating, Cl: 36 Cl dating, aDNA: ancient DNA, AA: amino acids
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Lower sand unit
Ice wedge B19-IW7 (N 67.58004°, E 134.76130°; Figure 4.1.69) was sampled at the large (ca. 8 by 4 by 4 m)
block fallen from the uppermost part of the Lower Sand unit that was also sampled for sediments (Profile B19-04)
and luminescence dating. It was a composite wedge with a width varying between 10 and 20 cm that consisted
of alternating ice and sand veins up to 2 mm wide. Two samples each capturing the entire composite wedge were
taken by axe about 3 m below the woody layer, and about 1 m above luminescence sample B19-LU-08 (Figure
4.1.69).

Figure 4.1.69: Composite wedge B19-IW7 of the Lower Sand sampled at the large block at the slump bottom
(sediment profile B19-04). Numbers: stable isotopes
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Ice wedge B19-IW12 (N 67.580173°, E 134.760934°; Figure 4.1.70 was sampled at the bottom of the headwall
about 2 m north of samples B19-P1-60 and B19-LU-12. The composite wedge with alternating ice and sediment
veins in mm scale was about 15 to 20 cm wide. We took one sample by axe about 1.5 m above the ground
(Figure 4.1.70). The chimney-like composite wedge seemed to extend over the entire thickness towards the top
of the Lower Sand unit.

Figure 4.1.70: Composite wedge B19-IW12 in the Lower Sand unit, numbers: stable isotopes
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Upper Ice Complex
An ice block (size about 0.7 m x 0.7 m x 0.8 m) fallen from the headwall among many others (likely during
freeze-up in autumn 2018) was sampled at the slump floor as ice wedge B19-IW8 (N 67.58119°, E 134.76334°).
The ice block originates from the lower half of the Upper Ice Complex. Even though a huge scar was visible
at the headwall, the exact position of this ice block could not be determined (Figure 4.1.71). We sampled three
approximately horizontal profiles containing of two blocks for stable isotope analysis and other planned analyses
with a cut of about 60° to the ice wedge growth direction. The wedge ice was grey to bright with a low to medium
sediment content. Individual ice veins were clearly detectable and up to 5 mm wide. Two kinds of air bubbles
were observed: large spherical bubbles with a diameter of up to 2 mm and small (< 0.5 mm) non-regular bubbles
in the centers of ice veins.

Figure 4.1.71: Sampled block of B19-IW8 (Upper Ice Complex) and approximate origin at the headwall of the
Batagay megaslump, numbers: stable isotopes, Gas: gas analysis and dating, U: Uranium dating, Ar: Argon
dating, Cl: 36 Cl dating, aDNA: ancient DNA, AA: amino acids
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Ice wedges B19-IW9 and B19-IW10 represent the upper part of the Upper Ice Complex in the northern part of
the slump where it plunges downslope beneath and partly grade into the Upper Sand unit (Figure 4.1.72).

Figure 4.1.72: Location of the ice wedges B19-IW9 and B19-IW10 in the upper part of the Upper Ice Complex
at the transition into the Upper Sand unit
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Ice wedge B19-IW9 was sampled at the headwall slope in the northern part of the slump at the sediment profile
B19-05 (N 67.58300°, E 134.76437°) and represents the stratigraphically highest sampled level (Figure 4.1.73).
The syngenetic ice wedge was about 1.4 m wide. We sampled a 1.3 m wide horizontal profile of five blocks for
stable isotope analysis about 20 cm below the surface of the degrading ice wedge accompanied by a second
profile below for all other planned analyses. The wedge was grey to brown without any clearly detectable organics.
Few very thin sediment veins could be observed within the individual ice veins (up to 1 cm wide, few very bright,
milky veins). Spherical air bubbles up to 5 mm in diameter were common. At the edges, the ice was darker and
less structured with a higher sediment content.

Figure 4.1.73: Ice wedge B19-IW9 in the Upper Ice Complex, numbers: stable isotopes, Gas: gas analysis and
dating, U: Uranium dating, Ar: Argon dating, Cl: 36 Cl dating, aDNA: ancient DNA, AA: amino acids
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The syngenetic ice wedge B19-IW10 was sampled about 10 m south of B19-IW9. It was 40 to 50 cm wide and
the visible thickness was about 3 m (Figure 4.1.74). We sampled three horizontal profiles for stable isotope, gas
and 36 Cl analyses, respectively, each consisting of two blocks with a cut of about 90° to the ice wedge growth
direction. The wedge ice was characterized by low to medium sediment content and individual ice veins up to
1 cm wide, partly very bright. The upper profile (stable isotopes) was brighter than the lower profiles due to a
lower sediment content. Both spherical and elongated bubbles occurred with a diameter up to 4 mm.

Figure 4.1.74: Ice wedge B19-IW10 in the Upper Ice Complex, numbers: stable isotopes, Gas: gas analysis
and dating, U: Uranium dating, Cl: 36 Cl dating

203

Expeditions to Siberia 2019

Yakutian expeditions (outside Lena Delta Region)

The ice wedge B19-IW11 was also sampled at the slope in the northern part of the slump at N 67.58312°, E
134.76543°. The buried ice wedge was between 60 to 90 cm wide (Figure 4.1.75). The visible height was 80 cm
with a thaw unconformity on top. We sampled three ca. 45 cm wide profiles with a cut of about 90° to the ice
wedge growth direction and consisting of two blocks each for stable isotope and other planned analyses. The
wedge ice was clear to grey, with a few spherical air bubbles up to 5 mm in diameter. Ice vein thickness was up
to 1.5 cm and a few very thin sediment veins were observed as well as some cloudy appearing veins. Organic
macro remains could not be detected.

Figure 4.1.75: Ice wedge B19-IW11 in the upper Ice Complex, numbers: stable isotopes, Gas: gas analysis and
dating, U: Uranium dating, Cl: 36 Cl dating, aDNA: ancient DNA

Snow profiles
Thomas Opel & Hanno Meyer
In total, we studied seven snow profiles at several locations in the slump and on the undisturbed surface (for two
examples see Figure 4.1.76). The total snow height varied between 16 and 30 cm (mean: 22 cm). Depth hoar
accounted for 10 to 22 cm (mean: 15 cm). No melt layers were observed but towards the end of the fieldwork,
some thin crusts developed at the surface in areas with windblown dust. We took 4 to 5 samples per snow profile
for stable isotope analysis. The 𝛿 18 O values range between -42h and -15h, 𝛿 D between -302h and -131h,
d excess between -10 and 33h. The lowest values relate mostly to the lowermost depth hoar samples.

Figure 4.1.76: Snow profiles B19-SP5 and B19-SP6 with clearly detectable depth hoar in the lower part of the
profiles.
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Larch forest winter inventory and sampling
Jérémy Courtin & Stefan Kruse (not in the field)
Field sites were visited on March 31st , 2019. The site B19-T1 is located ca. 150 m southeast of the closest cliff
of the Batagay megaslump (N 67.58117°, E 134.78531°; Figure 4.1.7). The site B19-T2 is ca. 100 m southeast
of the megaslump and ca. 100 m southwestwards from B19-T1’s center (N 67.58062°, E 134.7835°).
On both sites, the ground was mostly flat with a snow cover thickness of roughly 20 cm (Table 4.1-2). The
visible vegetation on the sites and in the surrounding consists mostly of shrubs and larch trees (maximum height
10-12 m). The dimensions of three trees were recorded and buds sampled (Table 4.1-3). As most of the larches’
buds were greyish/dark, it was unsure whether the trees were still alive. In addition, Larix trees had fire scars
and burnt stumps were observed in the area.
For 3D-reconstruction, several images were taken during the extensive image surveys on both sites (Table
4.1-2). The preliminary reconstruction based on the 360°-images only (Figure 4.1.77) showed that these images
can be used for a 3D-point cloud reconstruction in Agisoft Photoscan. Even the complete crowns of trees are
visible in the reconstruction (Figure 4.1.78) although the current settings without post processing produce many
additional pixels belonging to the sky within the crowns that are falsely reconstructed.
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N 67.58117

N 67.58062

B19-T2

Latitude [°]

B19-T1

Site ID
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15-20

15-25

E
134.78531

E 134.7835

Snow
height [cm]

Longi- tude
[°]

RGNIR: 118 (7)
(15:53:38-15:56:30)

RGB: 45 (3)
(15:52:04-15:54:58)

RGB (1/3267 sec): 106
(7) (15:44:35-15:52:01)
RGNIR (1/805 sec): 315
(14) (15:46:19-15:53:37)

RGNIR: 145 (8)
(14:34:33-14:39:20)

RGB: 49 (2)
(14:35:51-14:40:34)

inner circle images [N
images (N with
reference target), time
start - end HH:MM:SS]

RGNIR (1/1692 sec):
357 (12)
(14:28:04-14:34:33)

RGB (1/6849 sec): 99
(2) (14:27:22-14:35:47)

outer circle images [N
images (N with
reference target), time
start - end HH:MM:SS]

ca. 650

ca. 620

Pano cam
images

Table 4.1-2: Details for sites at which vegetation analyses were undertaken

3

3

Trees
analysed

fire scars on
trees;
bushes;
snow; burnt
trunks

fire scars on
trees;
bushes;
snow; burnt
trunks

Comments
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Table 4.1-3: Individual tree measurements and samples of selected representative trees with targets in the
survey. All trees were sampled, had >50 cones and fire scars on them.

Site

sample ID

Latitude [°]

Longitude
[°]

Tree height
[m]

Breast
Circumference
[cm]

B19-T1

T001

N 67.58117

E 134.78560

11.0

61.0

tallest
individual on
site

B19-T1

T002

N 67.58126

E 134.78536

9.0

50.0

-

B19-T1

T003

N 67.58115

E 134.78534

10.0

89.5

-

B19-T2

T004

N 67.5806

E 134.78380

9.0

50.5

-

Comments

B19-T2

T005

N 67.58067

E 134.78322

10.0

72.0

tallest
individual on
site

B19-T2

T006

N 67.58056

E 134.78328

9.5

49.5

-

Figure 4.1.77: Example image from the plot taken from the center with the panoramic 360°camera forr B19-T1.
The camera fixation apparatus is partly visible in this image. Photo by J. Courtin
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Figure 4.1.78: Preliminary reconstructed 3D point cloud from B19-T1 360°camera images. The walking path of
the image survey ca. 15 m to the center is clearly visible on the ground and individual tree crowns with small
twigs can be seen, but with reconstructed blue sky points in between. Photo by J. Courtin

Additional sampling
Andrei Shepelev
Batagay loose deposits are underlain by bedrock of the Triassic age of the Ladinsky tier, such as sandstones,
siltstones and conglomerates. Quaternary formations are represented by undivided deposits of eluvium and
deluvium in the form of sand and clay silty rocks with crushed stone. The general structure of the outcrop of the
southern exposure is characterized by two blocks of ice wedge, the upper and lower ice complex seperated by a
thick layer of sandy loam (Figure 4.1.79). The upper ice complex is covered by a soil layer (sandy loam of grey
and light brown color with charcoal inclusions) with a thickness of 1.5 m. Ice wedge has a massive cryogenic
structure. The depth of occurrence varies up to 14-24 m, which strongly penetrated by thin plant roots, and large
fragments of tree trunks are also found. Below the ice complex at a depth of 23 m there is a sandy loam layer
mixed with red-orange sand with a thickness of 1 m. Under this layer with a thickness of 1.5-2.0 m there is a
peaty layer of varying degrees of decomposition and plant-wood fragments (Figure 4.1.80). Gray and light brown
sandy loam with narrow streaks of orange sand abundantly penetrated by thin roots lies from a depth of 26 m.
According to the section profile, there is a fragment presence of brown organic residues with a pungent odor of
rotting material, as well as visible single inclusions of charcoal.
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Figure 4.1.79: Outcroop in the form of a sheer wall Figure 4.1.80: Upper ice complex with peaty layer and
(southern exposition), represented by the upper and
sandy loam cortical texture
lower ice complex of different ages
This layer ends at a depth of 51 m and has a thickness of 25 m. Between the depths of 51 and 52 m there is a
layer of red-orange sand with a thickness of 0.4-0.5 m. From the depth of 51.5 m, the lower ice complex begins
with an observed thickness of 6-7 m. The upper boundary (visible part) of ice wedge has a height of 0.4-1.2 m
and a width of 2.8-11.0 m with a massive texture. Over the ice wedge, there is a heavy ice sandy loam of dark
gray color, penetrated by roots, and lower there is a layer of brown dusty sandy loam alternating with crushed
stone, charcoal inclusions and narrow strips of peats (Figure 4.1.81).
The ice wedge of the upper complex is pillar-shaped, resembling a continuous wall of ice. The growth of the ice
occurred in width through vertical frost cracking, pushing apart the framing soils, due to deformation of the rock
at the contacts of the ice wedge, either by bending deformation of the pack of layers, or by squeezing the soil
along the slip zones.

Figure 4.1.81: Rotation of sandy loam of different colors with inclusions of crushed stone, coal and peat above
ice wedge, photo: A. Shepelev
Thus, the ice complex is complicated in its origin. The associated processes characteristic of the permafrost zone
and associated natural conditions took part in its formation. Ice had been formed in the continent (Vasilchuk et al.
2017). The formation of ground ice occurred in two stages of different ages (Opel et al. 2019), since the lower ice
complex is buried, overlain by thick deposits of silty sandy loam with interlayers of fine-grained sand 25 m thick.
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It is obvious that permafrost zone has changed repeatedly, giving way to periods of warming and cooling, which
favored to the formation and accumulation of rocks in the past. With a certain degree of probability, we can
assume that the multi-tiered features of the failure section and its heterogeneous origin, is the result of the
participation of several geological factors:
• prolonged permafrost conditions of the territory with the cryogenic processes occurring in it;
• transfer of aeolian material and its accumulation, but this requires enormous masses of loose material;
• the movement and deformation of plastic rocks as a result of the tectonic influence of the territory, requires
evidence and secialized instrumental studies:
• the influence of the modern climate and paleoclimate in the past.

210

Expeditions to Siberia 2019

4.2

Yakutian expeditions (outside Lena Delta Region)

Cherskiy 2019 summer expedition
Torben Windirsch
not in field)

1,2

, Juri Palmtag 3 , Nikita Zimov 4 , (Guido Grosse

1,2

, Otto Habeck 5 , Jens Strauss 1 :

1

Alfred Wegener Institute Helmholtz Centre for Polar and Marine Research, Potsdam, Germany

2

University of Potsdam, Intitute for Geosciences, Potsdam, Germany

3

Northumbria University, Department of Geography and Environmental Sciences, Newcastle upon Tyne,
United Kingdom

4

Northeast Science Station, Cherskiy, Russian Federation

5

University of Hamburg, Institute for Anthropology, Hamburg, Germany

Fieldwork period and location
From July 02nd to July 19th , 2019 (in the Pleistocene Park near Cherskiy, Sahka, Russia).
General scientific rationale and objectives
In the context of global climate change, the global carbon stock and its storage mechanisms need to be
investigated in detail. Especially Arctic areas and their permafrost soils, which are highly vulnerable to climate
warming due to their adaption to cold climatic conditions, store enormous amounts of carbon, which is starting
to be released into the atmosphere. Several pathways such as degassing from thawing ground or the fluvial
transport into the ocean are studied, and more data and observations are needed. In order to gain these
insights, an expedition was set up for summer 2019.
This expedition was embedded into the Changing Arctic Carbon cycle in the cOastal Ocean Near-shore
(CACOON)-project as well as the PhD project Permafrost carbon stabilization by recreating a herbivore-driven
ecosystem (PeCHEc). The aim of the CACOON project is to quantify the effect of changing freshwater runoff
and terrestrial permafrost thaw on the type and fate of river-borne dissolved and particulate organic matter
transported to Arctic coastal waters, and future changes on ecosystem functioning in the coastal Arctic Ocean.
With the PhD project PeCHEc, the major aim is to identify the impact of grazing intensity on carbon accumulation
and storage, both in the active layer and in the permafrost table (Olofsson et al. 2018).
Combining both, the aim of the terrestrial expedition was to obtain surface vegetation, active layer and permafrost
samples down to a depth of approx. 1.5 m from 6 sampling sites in two different landform units. Each site was
characterized by different animal grazing intensity in the Pleistocene Park close to the city of Cherskiy, North
East Siberia, Russia (S. A. Zimov 2005). The CACOON part focused on water sampling in the Kolyma River to
Arctic coastal waters, a transect of about 130 km.
Soil samples will be used to determine the differences in active layer and permafrost composition regarding
carbon quantity, carbon quality and isotopic composition of the collected organic material. The water samples
will be analysed in the context of dissolved and particulate carbon estimates from Arctic rivers and their impact
on the Arctic carbon cycle.
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Expedition itinerary and general logistics

Figure 4.2.1: a: motor boats used for accessing the study area and collecting water samples; b: foreground:
field equipment, background: edge of dense shrub area that was not accessible for sampling

Table 4.2-1: Time table of field work
Date

Task

05.07.2019

Beginning of field campaign: inspection of the Pleistocene Park and selection of
sampling sites

07.07.2019

Start of sampling and drilling, photographing, labelling and packing samples and core
pieces

13.07.2019

Last site successfully sampled

14.07.2019

Water sampling near Duvanny Yar site

15.07.2019

laboratory work: incubation and subsampling of water samples

16.07.2019

Freight preparation: optimizing the sample lists, cleaning equipment, packing and
weighing boxes, creating the final freight list

Study region - Pleistocene Park
The Pleistocene Park in Siberia is set up as a large-scale long-term experiment attempt to recreate the Arctic
“mammoth-steppe” ecosystem, that was predominant during the last glacial period (S. A. Zimov et al. 1995).
This is realised by introducing large herbivores such as bisons, musk oxes, horses, cattle and reindeers to the
area in relatively large numbers while clearing forest areas at the same time. This provides a second aspect
to the experiment, which is aming at increasing the carbon storage in the ground by both removing isolation
(vegetation, snow) and shifting the existing vegetation to a more productive grassland ecosystem (N. S. Zimov
et al. 2009). Due to these unique circumstances, a variety of other studies were conducted in the park, e.g. a
long term monitoring setup using eddy covariance towers and chamber measurements to measure and calculate
the carbon fluxes from the ground into the atmosphere as well as intentionally drained areas monitoring the
methane and carbon dioxide emissions afterwards (Figure 4.2.2) (Corradi et al. 2005, Göckede et al. 2017).
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Figure 4.2.2: a: drainage channel on the edge of the grassland in the Pleistocene Park; b: chamber
measurement setup of the MPI Jena
Field methods and sampling strategy
To collect the soil samples, 6 sampling sites were selected within the Pleistocene Park area. Three locations
are set in a partially drained thermokarst lake basin with high grazing intensity (grassland), low grazing intensity
(shrubby grassland) and no grazing (outside of the Park’s fence). Further, three other locations were selected on
a (probably reworked) Yedoma upland area, with high grazing intensity (tundra-grassland), low grazing intensity
(dense willow shrub tundra) and without grazing (outside of the Park’s fence). At each sampling site, a brief
vegetation analysis of the 10 most abundant species was done. We then sampled and removed the top organic
layer and dug down until we hit the frozen ground. The unfrozen soil column was sampled using fixed-volume
cylinders (2 x 250 cm3 per sample + 1 x 250 cm3 in selected depths for biomarker analysis). Afterwards, we
used a SIPRE permafrost auger (3” diameter) with a Stihl 2-stroke engine to drill into the seasonally frozen
ground and the permafrost (Figure 4.2.3), which could easily be identified due to a frozen, brown, presuming
organic-rich accumulation layer at the very bottom of the active layer. Even if we were not able to reach our
objected depth of 1.5 m, we sampled the top of the permafrost down to 1.1 m. Due to the inaccessibility of
some ares in the Pleistocene Park, we were not able to sample 2 sampling sites in the Yedoma upland, the
low-intensively grazing site and the non-grazing site. This was due to a very dense willow shrub vegetation
(Figure 4.2.1 b) which we were not able to walk around (the fence goes right through this area) nor carry our
equipment through to reach the sites.
However, we obtained cores from a previous drilling campaign in winter 2018 that were taken in similar settings
as our desired sampling sites.
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Figure 4.2.3: left image: CH19-DB-EX core, showing organic-rich, crumbly material on the top and massive ice
bands; right image: CH19-UP-IN core, consisting of fine material (above-laying organic-rich core part not in
picture) and showing a horizontal ice band from the top approx. halfway through the core (hardly visible)

Figure 4.2.4: Aerial picture of the Pleistocene Park area that was sampled during the field campaign (blue line);
blue: sampling sites from this expedition; red: previously planned sampling sites that could not be sampled;
yellow: sites that were sampled in winter 2018 - cores are available for analysis
Water samples were taken from a boat (Figure 4.2.1 a) at 1 m depth along a 130 km transect with in-situ measurements of salinity, temperature, depth, turbidity, total dissolved oxygen, chlorophyll A, pH and conductivity.
Overall, except the in-situ CTD measurements, water samples were collected for additional 15 to 18 analyses
per site (see Table 4.2-2 below). The field campaign consists of weekly transects with 10 sampling locations
each to be able to capture the seasonality. The aim is to have up to 3 transects each, in the spring, in the
summer and in the winter.
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Table 4.2-2: CACOON sampling compilation per sampling site
Analysis

Treatment

Container

Storage

Gas sample

30 ml water, 30 ml air, shaked, temp equilibrium,
injected into a 12 ml vial

12 ml vial,
pre-evacuated

4°C

DIC & 𝛿 13 C

Unfiltered, added 4 ml into a pre-acidified and
He-flushed vial

12 ml vial,
acidified,
He-flushed

4°C

POC & 𝛿 13 C

All filters are dried at 60 °C before freezing

47 mm GFF

-18°C

PON & 𝛿 15 N

-

47 mm GFF

-18°C

POC Δ14 C

-

47 mm GFF

-18°C

TSS & OM of TSS

Filter weight, weight dried at 60 °C particulate, weight
at 550 °C

47 mm GFF

-18°C

DIC & 𝛿 13 C

Poisoned with HgCL2

4.5 ml vial

4°C

H2 O isotopes

-

4.5 ml vial

4°C

Cations

Acidified with HNO3

15 ml centrifuge
tube

-18°C

Unfiltered sample

-

15 ml centrifuge
tube

-18°C

cDOM

-

30 ml HDPS

-18°C

DOC & 𝛿 13 C

Acidified with H3 PO4

60 ml HDPS

-18°C

DOC Δ14 C

Acidified with H3 PO4

60 ml HDPS

-18°C

Filtered back-up

-

500 ml HDPE

-18°C

FT-ICR-MS

Acidified with HCl

500 ml HDPE

-18°C

Microbio kit

Stabilized

Filter

-18°C

Lipids

-

Filter

-18°C

Alkalinity

-

Titrator, to pH 4.5,
100 ml, 0.1600
H2 SO4

-

Preliminary results
We found that the thaw depth in mid-July decreased with increasing grazing intensity (Table 4.2-3), which might
be due to the vegetation cover (larch trees/willow shrubs in less grazed areas) (Pearson et al. 2013). At the
same time, the thickness of the organic-accumulating layer at the bottom of the active layer decreased along with
grazing intensity, which might indicate that there is less organic matter present in the ground in less intensive
grazed areas.
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Table 4.2-3: Thaw depth at sampling locations in mid-July, 2019

Site

Latitude

Longitude

Grazing
intensity

Thaw
depth
[cm]

Core
depth
[cm]

Vegetation
type

CH19-DB-IN

N 68.51269°

E 161.50875°

High

38

110

Grassland

CH19-DB-EX

N 68.51111°

E 161.50852°

Low

51

108

Shrubby
grassland

CH19-DBNON

N 68.51216°

E 161.49627°

No grazing

80

127

Grassland
(larch forest
until 2016)

CH19-UP-IN

N 68.512778°

E 161.514611°

High

53

114

Tundragrassland

The main material found in all cores is grey clayish silt which only changes colour and texture in the presence
of accumulated organic material. Visible cryostructures are horizontal to vertical ice bands of up to 2 cm
width (Figure 4.2.3). In the top 20 cm dense root structures are found, especially in the grassland areas. The
intensively grazed grassland (CH19-DB-IN) also holds pieces of wood (up to 10 cm) throughout the soil column.
Cores were stored frozen and complete and will be analysed in AWI Potsdam laboratories for carbon, nitrogen,
isotopic composition, grain size coposition and lipid biomarker composition.
For the CACOON water samples, the first result was an observation on river behaviour. By in-situ salinity
measurements with a CTD we observed that during weather conditions with predominantly southern winds the
fresh Kolyma water was pushed relatively far into the Ocean with very little stratification. Strong long lasting
northern winds, especially during the late summer with low stream velocity, were able to push saline ocean
water tens of kilometres into the Kolyma river.
Overall, except the in situ CTD measurements, water samples were collected for additional 15 to 18 analyses
per site.
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Expedition to Central Yakutia: Sensor retrieval, modern vegetation studies, and fire marker
survey
Simone M. Stuenzi 1,2 , Elisabeth Dietze 1 , Sardana N. Levina 3 , Alexey Nikolajewitsch 3 , Evgenii Zakharov
3
, (Ulrike Herzschuh 1,4 , Stefan Kruse 1,4 , Luidmila Pestryakova 3 : not in field)
1

Alfred Wegener Institute Helmholtz Centre for Polar and Marine Research, Potsdam, Germany

2

Humboldt University of Berlin, Geography Department, Berlin, Germany

3

Federal State Autonomous Educational Institution of Higher Education “M.K. Ammosov North-Eastern
Federal University”, Yakutsk, Russian Federation

4

University of Potsdam, Potsdam, Germany

Fieldwork period and location
From August 18th to August 31st , 2019 in Central Yakutia (Yakutsk-Nyurba-Yakutsk) - Expedition RULand_2019_Nyurba.
Objectives
The main and first objective of this expedition was the deinstallation of a meteorological station set up during the
Chukotka 2018 expedition (Kruse et al. 2019), collect the data and pack the material for the transport back to
Germany. The second objective was to carry out a pilot study to understand the role of fire in vegetation recovery
and the fate of organic compounds in post-fire soils - compounds that will be used in future fire reconstructions,
such as anhydrosugars, that are indicative of low-temperature surfaces fires as typical in Siberian larch forest.
Study areas
During last year’s Chukotka 2018 expedition, we selected two study areas in larch dominated forests and
installed a complex measurement set up (see Figure 3.2.2 in Kruse et al. 2019). They serve as validation sites
with in-situ measurements to evaluate a land surface model which simulates larch and permafrost interactions.
The northern study area is located at the northern treeline ecotone at Lake Ilirney in Chukotka (N 67.4023°, E
168.3662°). In Central Yakutia, the study area is south east of Nyurba (N 63.0829°, E 117.9849°, NY19000),
with the following set up: A microclimate station was installed at 110 m (a.s.l.) on a meadow in the middle of
larch and mixed forest patches. During the Nyurba 2019 expedition, S.S., E.D., L.S.N. and A.N. collected and
deinstalled all the sensors at the Nyurba study site. Simultaneously, E.Z. and two local partners deinstalled the
identical set up at Lake Ilirney in Chukotka.
For the post-fire vegetation and soil study, we used the remote sensing-based forest loss datasets of
Hansen et al. 2013 to locate areas that have burned during the last 20 years along the way from Yakutsk towards
Nyurba and near Yakutsk. We sampled the eight sites (Table 4.3-1):
a. A recently burned, managed larch forest, south of the microclimate station (NY19000), that experienced a
low-severity forest fire a few days before visiting.
b. Along the route back to Yakutsk, a larch forest that burned in 2014 (NY19002), compared to an unburnt
larch forest on the other side of the street (NY19001), and pine forests that, according to Hansen et al.
2013 have burned in 2009 (although the surface looked rather freshly burnt, NY19003).
c. A larch forest stand that is currently recovering after a medium-to-high severity fire in 2000 (NY19004),
located within a zone of managed (unburnt) mixed pine-larch forest (NY19005/19006) in the catchment
of lakes Malaya and Bolshoi Chabyda, ca. 30 km southwest of Yakutsk. These two lakes have already
served as study sites for AWI and NEFU collaborative research projects in the past (B. K. Biskaborn et al.
2016 and references therein). Due to their high sedimentation rates, they might both be suitable archives
for long-term reconstructions of fire regimes and human impact.
d. A larch forest site that burned in 2001 (NY19007), around 120 km west of Yakutsk.
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Table 4.3-1: Studied sites during the Central Yakutia expedition in August 2019
Sampling
date

Site ID

Latitude [°]

Longitude
[°]

Altitude [m
a.s.l.]

Site description

22.08.2019

WS2

N 63.0829

E 117.9849

121

Weather Station Meadow

23.08.2019

NY19000

N 63.0393

E 117.90792

132

Freshly burnt Larix site, S
of WS2

24.08.2019

NY19001

N 63.43187

E 123.31906

143

Unburnt Larix forest

24.08.2019

NY19002

N 63.42788

E 123.31618

148

Larix forest burnt in c.
2014 across the street
from NY19001

25.08.2019

NY19003

N 63.20995

E 123.88158

190

Pinus forest, burnt in 2009
(after Hansen et al. 2013)
and recently

27.08.2019

NY19004

N 61.96795

E 129.3998

211

Larix forest near outflow of
Lake Bolshoi Chabyda,
burnt in 2000

28.08.2019

NY19005

N 61.99637

E 129.33409

261

unburnt young mixed
Pinus-Larix forest

28.08.2019

NY19006

N 61.98586

E 129.3042

258

moss rich open site, young
Larix, maybe affected by
logging

30.08.2019

NY19007

N 62.23418

E 127.62701

288

Larix site, burnt in c. 2001

Methods
Next to the deinstallation of all sensors set out in 2018, the following post-processing steps were done:
a. Taking further soil samples from the depths of installed soil sensors for grain size analysis.
b. Reading out sensors in the feld and managing the recorded data.
c. Cleaning and packing up the sensors for their transport back to Germany.
d. Instructing our partners at NEFU how to read out and save the data of the second meteorological station
that was set up in Chukotka.
Post-fire soil and vegetation analysis were done at forests of different stand ages that have experienced fires
during the last 20 years including the following steps:
a. Characterizing unburnt and post-fire soils following to typical soil descriptions including active layer depths.
b. Soil sampling (1 to 3 soil pits per site) using ethanol-cleaned tools and non-plastic sampling containers
(glasses, aluminium bags) to avoid contamination for charcoal and fire biomarker analysis as well as for
the determination of further soil parameters such as TOC and TN content, grain size composition, root
densities (samples were frozen in Yakutsk and transported frozen to AWI Potsdam in Januar 2020).
c. Studying vegetation recovery and sampling for genetic plant studies by continuation of the work plan of the
Chukotka 2018 expedition at the sites described above.
i. Description and documentation of vegetation and individuals (Salix, Larix, Betula)
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ii. Drone and panoramic photograph surveys
iii. Sampling of plant individuals for genetic analysis
iv. Sampling herbar material of several specimen
Preliminary results
The sensors measured well during the last year, revealing an air temperature amplitude of ca. 80 °C (prelim.
data). Average air temperature is -7.27 °C. Precipitation is 129.8 mm/year (liquid). The A horizon at the grassland
site has a depth of 15 cm with a litter layer of 2 cm, undecomposed Betula roots, dead moss remains, dense
rooting, black organic hummus. The active layer depth was 228 cm in mid-August 2018. The mineral soil is
podsolized, sandy and dominated by quartz. Figure 4.3.1 shows the study area, the different soil stratigraphy
and the top soil temperatures at the grassland and the forest site, showing a clear isolation effect of the forest
cover.

Figure 4.3.1: Left: Top soil temperatures at the grassland site (light green) and at the forest site (dark green);
top right: Drone image of the study sites: Grassland (A) and Forest (B); bottom right: Soil pit images for A and
B, showing the organic and mineral horizon
The main observation in post-fire field mapping was the high level of forest management in the vicinity of human
settlements and along established roads. We found the presence of active fire suppression measures such as
low dead wood densities in the forest and freshly prepared stripes of bare mineral soils (Figure 4.3.2 A), which is
especially functional to limit the spread of low-intensity surface fires that do not burn the forest crowns (e.g. site
NY19007, Figure 4.3.2 B). The region of current forest fires (i.e. burnt during the last 20 years) is lacking major
settlements and the connecting street between Yakutsk and the ca. 825-year-old city Vilyuysk at the banks of the
Vilyuy river is just being constructed during the last years.
In total, 68 soil and litter samples from 14 soil pits at 8 sites in burnt and unburnt forests were sampled. Soil
descriptions revealed that burnt sites had generally reduced amount of litter and organic top soils and appeared
drier than unburnt sites, although bad weather conditions limited the visit of more unburnt sites. Some burnt sites
showed the relocation of up to few cm big charcoal pieces downwards from the organic horizons to the mineral
soil (down to maximum of 12 cm below the organic-mineral O-A horizon boundary), though mostly fine-grained
charcoal remained at the O-A horizon boundary and formed the substrate for mosses growing post-fire. Finegrained larch forest soils (Figure 4.3.2 C) had active layers of >70 cm, whereas sandy pine forest soils displayed
active layers of <70 cm and cryoturbation features (Figure 4.3.2 D) though the intensity of the expression of
219

Expeditions to Siberia 2019

Yakutian expeditions (outside Lena Delta Region)

cryoturbation features does not seem to relate to the downward translocation of macroscopically visible charcoal
particles. The analysis of soil samples in the lab and the evaluation of the vegetation recovery (e.g. larch recovery
19 years post-fire, Figure 4.3.2 E) is still work in progress. This pilot study mainly helped to assess field mapping
and soil sampling strategies for further more extensive and systematic post-fire studies.

Figure 4.3.2: Examples for post-fire vegetation and soil analysis: A: Active fire suppression by military, B:
recently burnt managed larch forest (low intensity fire), C and D: different types of post-fire soils of NY19007
and NY19003 sites, respectively, E: larch recovery after a fire in the year 2000

Data availability
The climate data is accessible through the PANGAEA data set repository with the following link:

https://doi.org/10.1594/PANGAEA.919859
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Climate and biodiversity changes in Russian Far East lake systems: Expedition Magadan
2019
Boris K. Biskaborn 1 , Liudmila A. Pestryakova 2 , Evgeniy Zakharov 2 , Lena Ushnietskaya 2 , Rapha𝑒¥l
Hébert 1,3 , Ulrike Herzschuh 1,3
1

Alfred Wegener Institute Helmholtz Centre for Polar and Marine Research, Potsdam, Germany

2

North-Eastern Federal University Yakutsk, Yakutsk, Russian Federation

3

University of Potsdam, Potsdam, Germany

Fieldwork period and location
From June 25th to July 3rd , 2019 (on Lake Kisi, Magadan, Russian Far East).
Objectives
Our research focus group in the AWI section “Polar Terrestrial Environmental Systems” in Potsdam is called
“Arctic Lake System Dynamics”, ARCLAKES in short. Since many years we plan and execute expeditions with
our Russian partners, i.e. the Northeastern Federal University Yakutsk (NEFU). This expedition “Magadan 2019”
was planned and conducted as part of the scientific program of the AWI in PACES ll, Topic 3.1: Circumpolar
climate variability and global teleconnections at seasonal to orbital time scales, as well as POF 4. Given the fast
warming of the Arctic (B. K. Biskaborn et al. 2019b) and the high spatial variability of environmental features
over time on the one hand (Boris K. Biskaborn et al. 2012; B. K. Biskaborn et al. 2019a; Herzschuh et al. 2013),
but the very sparse coverage of paleolimnological data in eastern Russia on the other hand (Kaufman et al.
2020), we aim to gain data from boreal lakes in the remote permafrost regions of the Russian Far East. The
expedition “Magadan 2019” aimed to answer the following questions:
1. How has the climate changed since the quaternary cold phases in the largely unexplored Magadan region?
2. How did and how does the biodiversity in Lake Kisi change as a result of vegetation and climate changes?
Methods (or) fieldwork summary
To answer our questions, seismic measurements were carried out by parametric sub-bottom profiling (SES-2000)
in order to reconstruct the basin morphology and to determine a suitable coring position. We recovered water
samples (water sampler), sediment surface samples (sediment grabber) and sediment short cores (UWITEC
gravity corer). The ecological status and the dominant organism groups in the lakes were recorded. We applied
the UWITEC piston coring system to retrieve long sediment cores (Figures 5.1.1 and 5.1.2).
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Figure 5.1.1: Map of Lake Kisi, Magadan, Russia

Figure 5.1.2: Arrival with helicopter at the shoreline of Lake Kisi for fieldwork in summer 2019
Preliminary results
The parametric sub-bottom profiling showed that the lake is up to 4 km long and up to 14 m deep in a somewhat
seperated sub-basin in the northwest. The basin is filled with thick and soft lake sediments, even though there
are multiple glacial features visible especially in the littoral zones. Water chemistry analyses showed that the
lake was stratified during fieldwork with a boundary at about 4 m, where the temperature changed from around
12 °C to around 8-7 °C toward deeper layers. The mean pH was 7.0, the conductivity was very low (mean
28 𝜇S/cm).
We retrieved 8 sediment surface samples and also 8 sediment cores of up to 5 m penetration depth in the
sediment (Table 5.1-1). However, because of a bear contact and the subsequent abortion of the expedition we
did not reach the bottom of the lake sediment infill of Lake Kisi. We assume that we did not reach half of the
potential core length and paleoenvironmental archive yet.
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Table 5.1-1: Metadata of retrieved sediment cores from Lake Kisi, Chukotka; surface sediment and water
samples not shown

Core ID

Date of
sampling

Latitude
[°]

Longitude
[°]

Gear

Core
length
[cm]

Water
depth [m]

in-field
measured
drilling
depth
[cm]

EN190021

29.06.19

N
59.96661

E
152.62306

Gravity
Corer

14.3

1.9

190

EN190022

29.06.19

N
59.96661

E
152.62306

Gravity
Corer

12.1

1.9

190

EN190041

29.06.19

N
58.98152

E
152.61282

Gravity
Corer

45.7

3.5

350

EN190042

29.06.19

N
58.98152

E
152.61282

Gravity
Corer

41

3.5

350

EN190051

30.06.19

N
59.97012

E
152.61523

Gravity
Corer

43

6.5

43

EN190052

30.06.19

N
59.97012

E
152.61523

Gravity
Corer

43

6.5

43

EN190053

30.06.19

N
59.97012

E
152.61523

Piston
Corer

288

6.5

250

EN190054

30.06.19

N
59.97009

E
152.61519

Piston
Corer

283

6.5

500
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List of participants

Table A.1.1: List of participants in the expedition to the Lena Delta based on the Research Station Samoylov
Island
No.

Name

Institution

1

Abramova, Ekaterina

LDR

2
3
4
5
6
7
8
9
10

Ayunov, Dmitry
Aksenov, Aleksey
Aßmann, Volkmar
Avdeev, Denis
Bazhin, Kiril
Beckebanze, Lutz
Becker, Olaf
Bolshiyanov, Dmitry
Bolshiyanova, Olga

IPGG
AARI
AWI P
IPGG
MPI
UH
photographer
AARI
AARI, SPbSFTU

11

Danilov, Kenchejri

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Dergach, Petr
Diakova, Katharina
Efremov, Vladimir
Eponeshnikova, Lubov
Esin, Egor
Evgrafova, Svetlana
Faguet, Aleksey
Fedorova, Tatyana
Fedorova, Irina
Fuchs, Matthias
Geissler, Wolfram
Gnidin, Dmitry
Golopyatina, Elisaveta
Grigoriev, Mikhail
Gukov, Stepan
Guzeva, Alina
Hames, Oceane
Heim, Birgit
Yurkevich, Natalya
Kahl, Annelen
Kartoziia, Andrei
Kerttula, Johanna
Khristoforov, Ivan
Lamprecht, Richard
Lashchinsky, Nikolay
Lebedeva, Lyudmila
Markolino Nielsen, David
Maximov, Georgy
Meyer, Hanno

MPI
IPGG
UEF
MPI
IPGG
NSU
SIF
IPGG
NSU
SPbSU
AWI P
AWI B
IPGG
NSU
MPI
YB GC
SPbU
EPFL
AWI P
IPGG
EPFL
IPGG
UEF
MPI
UEF
ZSBS N
MPI
UH
MPI
AWI P
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Duration
28.03.19-06.05.19 and
04.07.19-26.08.19
21.07.19-06.08.19
09.04.19-21.04.19
31.07.19-13.09.19
01.08.19-15.08.19
24.07.19-11.08.19
04.09.19-13.09.19
31.07.19-15.08.19
30.06.19-09.07.19
31.07.19-01.09.19
04.08.19-06.08.19 and
10.08.19-11.08.19
04.09.19-13.09.19
04.07.19-28.07.19
14.08.19-15.08.19
04.09.19-13.09.19
01.08.19-15.08.19
31.07.19-01.09.19
04.08.19-15.08.19
21.07.19-06.08.19
09.04.19-21.04.19
31.07.19-19.08.19
26.0819-13.09.19
04.08.19-15.08.19
21.07.19-06.08.19
28.03.19-14.04.19
04.09.19-13.09.19
31.07.19-01.09.19
21.08.19-13.09.19
04.07.19-14.07.19
21.07.19-06.08.19
21.08.19-13.09.19
21.07.19-01.09.19
04.07.19-28.07.19
04.08.19-11.08.19
04.07.19-28.07.19
21.07.19-01.08.19
14.08.19-15.08.19
26.08.19-13.09.19
28.03.19-14.04.19
02.04.19-14.04.19
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No.
41
42
43

Name
Mikhaltsov, Nikolay
Mishina, Anastasiya
Noren, Gabriel

Institution
IPGG
NSU
UC

44

Novikov, Aleksandr

KFU

45
46
47
48
49
50
51
52
53
54
55
56
57

Ogneva, Olga
Panasenko, Svyatoslav
Pankova, Darya
Perreten, Joelle
Polyakov, Vyacheslav
Potapov, Vladimir
Pravkin, Sergey
Rehder, Zoe
Rixen, Christian
Sachs, Torsten
Sadowski, Yoann
Sanders, Tina
Sauerland, Lewis

58

Schneider, Waldemar

AWI P

59
60
61
62
63
64
65
66
67
68
69
70

Schreiber, Peter
Shamov, Vladimir
Shein, Alexandr
Talovskaya, Evgeniya
Tarbeeva, Anna
Tautz, Frieder
Van Delden, Lona
Vasilyev, Anton
Wille, Christian
Wischhofer, Philipp
Zaplavnova, Anna
Zdorovennov, Roman

AWI P
PGI
IPGG
NSU
MPI
AWI P
UEF
NSU
GFZ
UC
IPGG
SPbU

AWI B
NSU
SPbSU
EPFL
AARI
IPGG
AARI
UH, MPH
WSL S
GFZ
EPFL
HZG
UH
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Duration
04.08.19-15.08.19
21.07.19-01.09.19
04.07.19-28.07.19
30.06.19-14.07.19 and
31.07.19-13.09.19
31.07.19-19.08.19
21.07.19-06.08.19
21.07.19-06.08.19
21.08.19-13.09.19
31.07.19-13.09.19
01.08.19-15.08.19
30.06.19-04.07.19
04.07.19-01.09.19
04.07.19-14.07.19
21.08.19-01.09.19
21.08.19-13.09.19
31.07.19-01.09.19
04.07.19-28.07.19
28.03.19-14.04.19 and
30.06.19-26.08.19
28.03.19-14.04.19
14.08.19-15.08.19
01.08.19-15.08.19
21.07.19-11.08.19
31.07.19-15.08.19
28.03.19-14.04.19
04.07.19-28.07.19
21.07.19-01.09.19
28.03.19-14.04.19
04.07.19-14.07.19
21.07.19-01.09.19
09.04.19-21.04.19
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Table A.1.2: List of participants of the ship traverse from Yakutsk to the Lena Delta
No.
1
2
3
4

Name
Bolshiyanov, Dmitry
Novikov, Alexander
Pravkin, Sergey
Schneider, Waldemar

Institution
AARI
KFU
AARI
AWI P
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Duration
20.06.19-09.07.19
20.06.19-30.06.19
20.06.19-09.07.19
20.06.19-30.06.19
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Table A.1.3: List of participants in the CACOON spring expedition
No.
1
2
3
4
5
6
7
8
9
10

Name
Aksenov, Alexey
Dobrobaba, Viktor
Fuchs, Matthias
Kamanin, Sergey
Kulikov, Valeri
Nasyrov, Yuri
Ogneva, Olga
Palmtag, Juri
Shiyan, Alexander
Strauss, Jens

Institution
AARI
HBT
AWI P
HBT
HBT
HBT
AWI P
NU
HBT
AWI P
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Duration
25.03.19-10.04.19
25.03.19-10.04.19
25.03.19-10.04.19
25.03.19-10.04.19
25.03.19-10.04.19
25.03.19-10.04.19
25.03.19-10.04.19
25.03.19-10.04.19
25.03.19-10.04.19
25.03.19-10.04.19
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Table A.1.4: List of participants in CACOON summer expedition
No.
1

Name
Becker, Olaf

Institution
photographer

2

Fuchs, Matthias

AWI P

3

Ogneva, Olga

AWI P

4

Polyakov, Vyacheslav

AARI

5

Sanders, Tina

HZG

6

Schneider, Waldemar

AWI P

233

Duration
07.08.19-09.08.19
01.08.19-04.08.19 and
07.08.19-09.08.19
01.08.19-04.08.19 and
07.08.19-09.08.19
01.08.19-04.08.19
01.08.19-04.08.19 and
07.08.19-09.08.19
01.08.19-04.08.19 and
07.08.19-09.08.19
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Table A.1.5: List of participants in the Batagay expedition
No.
1
2
3
4
5
6
7
8
9

Name
Courtin, Jeremy
Jongejans, Loeka
Kizyakov, Alexander
Meyer, Hanno
Opel, Thomas
Shepelev, Andrei
Syromyatnikov, Igor
Ukhin, Dimitry
Wetterich, Sebastian

Institution
AWI P
AWI P
MSU
AWI P
AWI P
MPI
MPI
Moscow
AWI P

234

Duration
19.03.19-11.04.19
19.03.19-11.04.19
19.03.19-09.04.19
19.03.19-01.04.19
19.03.19-11.04.19
19.03.19-08.04.19
19.03.19-08.04.19
19.03.19-01.04.19
19.03.19-11.04.19
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Table A.1.6: List of participants in the SIOLA expedition
No.
1
2
3
4
5
6

Name
Geissler, Wolfram
Gukov, Stepan
Krüger, Frank
Peresypkin, Dimitri
Petrunin, Sergey
Zeckra, Martin

Institution
AWI B
YB GC
UP
YB GC
YB GC
UP

235

Duration
02.08.19-25.08.19
02.08.19-25.08.19
02.08.19-16.08.19
02.08.19-13.08.19
02.08.19-13.08.19
02.08.19-16.08.19

Expeditions to Siberia 2019

Appendix

Table A.1.7: List of participants in the Magadan expedition
No.
1
2
3
4
5
6
7

Name
Biskaborn, Boris
Everstov, Nikolai
Hebért, Rapha𝑒¥l
Maximov, Nikolai
Pestryakova, Luidmila
Ushnietskaya, Lena
Zakharov, Evgenii

Institution
AWI P
NEFU
AWI P
NEFU
NEFU
NEFU
NEFU

236

Duration
23.06.19-04.07.19
23.06.19-04.07.19
23.06.19-04.07.19
23.06.19-02.07.19
23.06.19-02.07.19
23.06.19-03.07.19
23.06.19-04.07.19
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Table A.1.8: List of participants in the Cherskiy expedition
No.
1
2

Name
Windirsch, Torben
Palmtag, Juri

Institution
AWI P
NU

237

Duration
04.07.19-18.07.19
03.06.19-19.07.19 and
19.08.19-11.09.19
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Table A.1.9: List of participants in the Nyurba Expedition
No.
1
2
3
5
6

Name
Dietze, Elisabeth
Levina, Sardana
Pestryakov, Aleksei
Pestryakova, Luidmila
Stuenzi, Simone

Institution
AWI P
NEFU
NEFU
NEFU
AWI P

238

Duration
19.08.19-31.08.19
19.08.19-31.08.19
19.08.19-31.08.19
19.08.19-21.08.19
19.08.19-31.08.19
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Table A.1.10: List of Participating Institutions
Abbr.
AARI
AWI B
AWI P
EPFL
GFZ
HBT
HZG
IPGG
KFU
LDR
MPI
MSU
NEFU
NSU
NU
PGI
RS SI
SIF
SPbSFTU
SPbSU
UC
UEF
UH IfB
UP
WLS
YB GC
ZSBS N

Institution
Arctic and Antarctic Research Institute, St. Petersburg, Russian Federation
Alfred Wegener Institute Helmholtz Centre for Polar and Marine Research,
Bremerhaven, Germany
Alfred Wegener Institute Helmholtz Centre for Polar and Marine Research,
Potsdam, Germany
École Polytechnique Fédérale de Lausanne, Lausanne, Switzerland
GFZ German Research Centre for Geoscience Helmholtz Centre Potsdam,
Potsdam, Germany
Hydrobaza Tiksi, Tiksi, Russian Federation
Helmholtz-Zentrum Geesthacht, Geesthacht, Germany
Trofimuk Institute of Petroleum-Gas Geology and Geophysics, Siberian Branch, Russian
Academy of Sciences, Novosibirsk, Russian Federation
Kazan Federal University, Kazan, Russian Federation
Lena Delta Reserve, Tiksi, Russian Federation
Melnikov Permafrost Institute, Siberian Branch, Russian Academy of Sciences,
Yakutsk, Russian Federation
Lomonosov Moscow State University, Moscow, Russian Federation
Federal State Autonomous Educational Institution of Higher Education "M.K. Ammosov
North-Eastern Federal University", Yakutsk, Russian Federation
Novosibirsk State University, Novosibirsk, Russian Federation
Northumbria University, Department of Geography and Environmental Sciences, Newcastle
upon Tyne, United Kingdom
Pacific Geographical Institute Far-Eastern Branch, Russian Academy of Sciences,
Vladivostok, Russian Federation
Research Station Samoylov Island, Russian Federation
V.N. Sukachev Institute of Forest FRC KSC SB RAS, Krasnoyarsk, Russian Federation
St. Petersburg State Forest Technical University named after S.M. Kirov, St. Petersburg,
Russian Federation
St. Petersburg University, St. Petersburg, Russian Federation
Institute of Geology and Mineralogy, University of Cologne, Cologne, Germany
University of Eastern Finland, Kuopio, Finland
Institute of Soil Science of the University Hamburg, Hamburg, Germany
University of Potsdam, Germany
WSL Institute for Snow and Avalance Research SLF, Davos, Switzerland
Yakutsk Branch Federal Research Centre Geophysical Survey, Russian Academy of
Science, Yakutia, Russian Federation
Central Siberian Botanical Garden, Siberian Branch of Russian Academy of Sciences,
Novosibirsk, Russian Federation
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Table from 2.1.
Table A.2.1: Ice cores collected during the CACOON Ice expedition

Long.

Snow
height
[cm]

Water
table
[cm]

72.5091

129.2479

11

-

CAC19-02

72.5168

129.5457

0

-

CAC19-03

72.5254

129.8420

0

-

CAC19-04

72.5259

129.8638

0-14

-16

CAC19-23

72.5213

129.6930

-

-11

CAC19-A

72.5013

129.1016

0-26

-6

CAC19-B

72.4794

128.9711

24

-2

CAC19-C

72.4557

128.8445

0

-19

CAC19-D

72.4615

128.6946

0-15

-17

CAC19-E

72.5018

128.6297

0-6

-45

CAC19-F

72.5187

128.4922

0-2

-40

CAC19-G

72.5354

128.3532

6

-12

Ice core
location

Lat.

CAC19-01

CAC19-H

72.5641

128.2387

0-2

-17

240

Core names
CAC19-01-1
CAC19-01-2
CAC19-01-3
CAC19-02-1
CAC19-02-2
CAC19-02-3
CAC19-03-1
CAC19-03-2
CAC19-03-3
CAC19-04-1
CAC19-04-2
CAC19-04-3
CAC19-23-1
CAC19-23-2
CAC19-23-3
CAC19-A-1
CAC19-A-2
CAC19-A-3
CAC19-B-1
CAC19-B-2
CAC19-B-3
CAC19-C-1
CAC19-C-3
CAC19-C-3
CAC19-D-1
CAC19-D-2
CAC19-D-3
CAC19-E-1
CAC19-E-2
CAC19-E-3
CAC19-F-1
CAC19-F-2
CAC19-F-3
CAC19-G-1
CAC19-G-2
CAC19-G-3
CAC19-H-1
CAC19-H-2
CAC19-H-3

Core
length
[cm]
205
189
188
193
179
199
196
192
194
189
189
194
192
193
191
173
173
169
170
168
166
207
204
209
208
209
207
207.5
205
209
206
202
204.5
195
198
199
200
203
201

Remarks
Small chips
10-29 dark ice
Chips, core segment lost?

30-35 bubbles in ice

126-129 & 149-153 dark ice
187-193 sediment with ice
Big air bubbles/holes in core
-

-

-

-

-

-

38-58.5 sediment within ice
-
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Table from 2.2.
Table A.2.2: Coordinates and names of manual subsidence measurements on Samoylov and Kurungnakh at
the subsidence rods
Kurungnakh
Name

Latitude

Longitude

Man-north-1

N 72.22342°

E 126.14549°

Man-north-2

N 72.22342°

E 126.14549°

Man-1-1; -1-2

N 72.18323°

E 126.11218°

Man-3-1; -3-2

N 72.17289°

E 126.91580°

Man-4

N 72.20419°

E 126.10231°

Man-5

N 72.21420°

E 126.10358°

Man-6

N 72.21273°

E 126.10510°

Man-7; -7.1; -7.2; -7.3; -7.4

N 72.20446°

E 126.15539°

Man-8; -8.1; -8.2; -8.3; -8.4

N 72.19163°

E 126.11385°

Man-9; -9.1; -9.2; -9.3; -9.4

N 72.19156°

E 126.12040°

Man-10

N 72.19161°

E 126.11425°

Man-11

N 72.19160°

E 126.11458°

Man-12

N 72.19159°

E 126.11494°

Man-13

N 72.19158°

E 126.11518°

Man-14

N 72.19158°

E 126.11541°

Man-15

N 72.19158°

E 126.11560°

Man-16

N 72.19158°

E 126.11585°

Name

Latitude

Longitude

SaManSub-EO1

N 72.22239°

E 126.29415°

SaManSub-EO2

N 72.22239°

E 126.29416°

SaManSub-EO3

N 72.22254°

E 126.29416°

SaManSub-EO4

N 72.22263°

E 126.29416°

Sam-1

N 72.22110°

E 126.28393°

Sam-2

N 72.22110°

E 126.28393°

Sam-3

N 72.22110°

E 126.28435°

Samoylov
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Table from 2.3.
Table A.2.3: All snow pits with location, coordinates, date, time, air temperature, weather conditions,
sediment/vegetation, SWE measurements and temperature profile. The locations can be found in Figure 2.3.6
and 2.3.7.
location
Latitude, Longitude [°]
Date, time (UTC)
Air Temperature, Weather
Conditions

SaSubMan-EO1
N 72.37306, E 126.49486
01.04.2019, 06:45
-4°C, cloudless

SaSubMan-EO2
N 72.37329, E 126.49489
01.04.2019, 08:41
-4°C, little overcast

Sediment/
Vegetation

SWE
[mm/10]

snow
depth
[cm]

point in
profile
[cm]

Temperature
[°C]

32

7.9

35

0

-8.7

22

6.7

20

-11

23

-10.3

25

-9

30

-7.5

35

-6.3

0

-12.6

10

-12.4

15

-11.1

25

-7.2

0

-12

10

-12.5

20

-11,4

30

-9

0

-12.8

10

-12.7

20

8.5

27

0

-12.8

27

10

-12

20

-9.3

26

-6.1

0

-13.3

10

-8.4

15

-6.3

-

24

6.1

26

no vegetation
through snow

36

SaSubMan-EO3
N 72.37373, E 126.49488
02.04.2019, 01:30
-6.6°C

-

SaSubMan-EO4
N 72.37397, E 126.49488
02.04.2019, 02:18
-4.6°C, little clouds

grass sticking
out of snow,
small spots with
darker/dirty
snow

SaMan-1
N 72.36972, E 126.47758
02.04.2019, 06:12
few clouds

few grasses
sticking out of
snow

SaMan-2
N 72.36972, E 126.47758
02.04.2019, 07:06
-4.4°C, cloudy

snow
depth
SWE
[cm]

25

27

15
grasses sticking
out of snow

242

11.3

9.8

7.2

5.4

30

22

16
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SaMan-3
N 72.36972, E 126.47875
02.04.2019, 07:45
-4.8°C, cloudy

grasses sticking
out of snow

KurMan-3
N 72.29136, E 126.15439
03.04.2019, 03:10
0.5°C, cloudy, windy

loads of snow
free patches, lot
of sediment

KurMan-1
N 72.30897, E 126.18394
03.04.2019, 05:23
-0,1°C, cloudy

almost no
vegetation at
profile bottom

KurMan-8
N 72.32119, E 126.19403
03.04.2019, 06:30
0.1°C, windy

28

29

32

32
little sediment
on snow

KurMan-7
N 72.34572, E 126.26497
03.04.2019, 09:14
-1.7°C, scattered clouds, windy

few grasses
sticking out of
snow

30

34

Samoy-Profile-2
N 72.37182, E 126.47966
04.04.2019, 06:40
-0.7°C, almost no clouds

7.7

8.8

9.2

11

0

-13.2

10

-11.6

0

-14.3

10

-11.6

20

-7.3

28

-1.7

31

0

-13.7

31

10

-10.7

20

-6.9

30

-2.5

0

-14

10

-9.5

20

-6.7

29

-3

0

-14

10

-4.5

16

-2.5

0

-14.1

10

-11.6

20

-7.6

29

-4.8

0

-13.8

10

-11.6

20

-9.1

30

-2.3

36

0

0

-12.8

10

-6.5

20

-2.5

28

29

moss/grass at
bottom of profile

KurMan-9
N 72.32100, E 126.20011
03.04.2019, 07:14
-0.1°C, scattered clouds

Samoy-Profile-1
N 72.37018, E 126.47734
04.04.2019, 05:30
0.4°C, little clouds

2.8

9.7

7.8

10.3

29

29

36

-

18
-

243

5.5

20
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47
Samoy-Profile-3
N 72.37341, E 126.48388
04.04.2019, 07:16
-2.2°C, almost no clouds

Samoy-Profile-4
N 72.37487, E 126.48749
04.04.2019, 08:23
-3.7°C, no clouds

29

9.1

29

-

14.7

44

-

38
KurMan-05
N 72.35117, E 126.17661
05.04.2019, 02:08
-6.7°C, cloudless, wind NE

48

-

47
KurMan-04
N 72.34497, E 126.17308
05.04.2019, 01:01
-6°C, cloudless, wind NE

17.2

12.1

38

no vegetation,
on bottom of
profile almost
ice

29

KurMan-06
N 72.35758, E 126.18083
05.04.2019, 03:07
-4.9°C, cloudless

uneven ground
at profile

KurMan-north
N 72.37617, E 126.24858
05.04.2019, 04:29
-3.4°C, cloudless

reindeer poo
around rods, lot
of grass/moss
through snow

14

JanA00
N 72.36859, E 126.25669
05.04.2019, 06:15
-2.5°C, cloudless

no even ground
at profile, lot of
grass/moss
through snow

17

244

8.4

6

3

24

16

19

0

-8

10

-7.6

20

-6.9

30

-5.1

40

-2.7

48

-2.2

0

-13.6

10

-11.5

20

-6.9

29

-5.3

0

-12.9

10

-12.6

20

-12.2

30

-12.2

40

-11.8

43

-10

0

-13.5

10

-12.4

20

-12.3

30

-11.6

37

-9

0

-12.9

10

-12.2

20

-9.7

24

-5.7

0

-10

10

-9.5

16

-7.6

0

-12.1

10

-10.8

19

-6.4
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-

Jan-B00
N 72.36709, E 126.25497
05.04.2019, 07:30
-4,7°C, cloudy

JannC00
N 72.36602, E 126.27251
08.04.2019, 01:50
-2.5°C, very cloudy, wind E,
snowing a bit
Jan-D00
N 72.36261, E 126.26891
08.04.2019, 03:00
-3.2°C, very cloudy (cannot see
Samoylov station anymore, wind
W
LD19-SP-1-0
N 72.37055, E 126.48205
10.04.2019, 07:37
LD19-SP-1-1
10.04.2019, 08:00
LD19-SP-1-2
10.04.2019, 08:20
-

138

-

few snow free
spots, loads of
veg. through
snow,
sediments on
top

13

30

2.9

8.1

13

27

bit of sediment
on top

25

7

26

polygon wall

28

8.3

30

polygon wall

11

3

13

polygon centre

39
LD19-SP-1-4
10.04.2019, 09:00
-

-

polygon centre

245

13.6

41

0

-12

20

-12.2

40

-11.4

60

-13.2

80

-12.6

100

-11.8

120

-10.2

138

-7.8

0

-11.4

10

-5.3

0

-12.5

10

-9

20

-5.1

27

-4

0

-14.1

10

-13.8

20

-13.3

25

-13.8

0

-13.7

10

-13.8

20

-13.5

30

-14.4

0

-13.5

10

-13.7

12

-14.4

0

-14.7

10

-14.8

20

-14.9

30

-14.3

40

-14.7

Expeditions to Siberia 2019

LD19-SP-1-6
10.04.2019, 09:20
-15,8°C, LD19-SP-1-8
11.04.2019, 01:18
-7.9°C, snowing slightly, cloudy,
dizzy
LD19-SP-1-10
11.04.2019, 01:53
-6.3°C, -
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30

27

29.5

8.7

30

10.5

41.5

polygon centre

11.1

41

polygon centre

12.4

41

polygon centre

41
LD19-SP-1-18
11.04.2019, 05:39
-8.2°C, -

29

polygon centre

41
LD19-SP-1-16
11.04.2019, 03:18
-8°C, -

7.6

polygon centre

38.5
LD19-SP-1-14
11.04.2019, 02:45
-6.5°C, -

31

polygon centre

35
LD19-SP-1-12
11.04.2019, 02:27
-6.5°C, -

10.5

polygon centre
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10.9

42

0

-14.5

10

-14.4

20

-14.2

30

-15.7

0

-14.3

10

-14.6

20

-11.8

28

-8.8

0

-14.3

10

-14.5

20

-12.9

29

-8.2

0

-14

10

-13.7

20

-13.5

30

-10.8

40

-6.7

0

-13.5

10

-13.9

20

-13.7

30

-11.9

40

-5.9

0

-15.5

10

-12.8

20

-13

30

-11.6

40

-8.4

0

-13.5

10

-12.4

20

-12.9

30

-11.8

40

-9.4
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LD19-SP-1-20
11.04.2019, 06:15
-8.8°C, LD19-SP-1-21
11.04.2019, 06:26
-8.4°C, LD19-SP-1-24
N 72.37055, E 126.4826
11.04.2019, 07:04
-9°C, SaSnow2012-1
N 72.3742, E 126.49588333
12.04.2019, -
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22

4.4

22

polygon wall

16

4.5

13.5

-

20

6.1

18

polygon wall

26
-

247

8

-

0

-11.5

10

-11

20

-9.5

0

-10

10

-9.7

0

-12.9

10

-10.4

17

-10.2

-

-
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Tables from 2.4.
Table A.2.4: Measurements stations and ice condition on Lena River delta channels and lakes of Samoylov
Island in April 2019
water
Max depth
level on
Ice
Snow
Latitude, Longitude,
of a
thickness, thickness, “+” / “-”
N [°]
E [°]
vertical,
under ice,
[cm]
[cm]
[m]
[cm]

Date

Channel,
lake

Station/
position

10.04.2019

Banya-1
Lake

Center

72.36881

126.48654

3.55

205

2

-10

10.04.2019

Banya-2
Lake

Center

72.36881

126.50144

10.77

205

1

-12

11.04.2019

Banya-3
Lake

Center

72.37043

126.51672

5.06

210

2

-8

11.04.2019

Southern
Lake

Center

72.36924

126.51268

3.00

215

0-10

-11.5

11.04.2019

Northern
Lake

Center

72.38450

126.48843

4.16

214

0-10

-15

11.04.2019

NorthEastern
Lake

Center

72.38451

126.49943

1.16

188

40

-16

12.04.2019

Bykovskaya
Channel

BCh-1

72.41092

126.86945

6.12

202

0-8

-19

12.04.2019

Bykovskaya
Channel

BCh-2

72.41131

126.87000

8.43

210

0-2

-17

12.04.2019

Bykovskaya
Channel

BCh-3

72.41200

126.87035

11.29

212

0-2

-17

12.04.2019

Bykovskaya
Channel

BCh-4

72.41293

126.87122

12.45

210

0

-21

12.04.2019

Bykovskaya
Channel

BCh-5

72.41410

126.87180

8.31

200

1

-16

12.04.2019

Bykovskaya
Channel

BCh-6

72.41529

126.87113

3.39

200

1

-20
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13.04.2019

Main
Channel

MCh-1

72.37699

126.76115

15.18

130

83

+12

13.04.2019

Main
Channel

MCh-2

72.37652

126.75925

18.87

138

86

+12

13.04.2019

Main
Channel

MCh-3

72.37621

126.75653

26.32

155

63

+5

13.04.2019

Main
Channel

MCh-4

72.37576

126.75410

29.59

162

46

-5

13.04.2019

Main
Channel

MCh-5

72.37515

126.75132

15.57

164

58

+4

13.04.2019

Main
Channel

MCh-6

72.37429

126.74797

20.96

194

20

-7

13.04.2019

Main
Channel

MCh-7

72.37302

126.74353

17.31

175

55

+10.5

15.04.2019 Molo Lake

Center

72.37810

126.49731

5.41

205

12

-7

15.042019 Fish Lake

Center

72.37393

126.48674

6.02

214

15

-22

16.04.2019

Eastern
Lake

Center

72.37547

126.51901

2.44

215

5

-16

17.04.2019

Olenekskaya
Channel

OCh-1

72.38617

126.45576

7.49

207

7

-13

Olenekskaya
17.04.2019
Channel

OCh-2

72.38620

126.45330

9.28

200

15

-13

Olenekskaya
Channel

OCh-3

72.38617

126.45010

9.56

190

22

-13

Olenekskaya
17.04.2019
Channel

OCh-4

72.38619

126.44678

7.17

161

22

-5

Olenekskaya
Channel

OCh-5

72.38634

126.44337

4.24

204

15

-14

17.04.2019

17.04.2019
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Table A.2.5: Technical characteristics of the used devices
RBRconcerto C.T.D.DO.PAR fast|6
Sensors:

Range

Accuracy

Resolution

Pressure

50 bar

± 0.05 % FS

< 0.001 % FS

Temperature, °C

-5 ... +35

± 0.002

< 0.00005

Conductivity,
mS/cm

0-2

± 0.003

0.001

Dissolved Oxygen,
%

0 - 120

±5

0.4

PAR, nm

400 - 700

±2%

-

Vertical profiling
(CTD+DO+PAR)

CTD-48M Sea & Sun Technology (Germany)
Sensors:

Range

Accuracy

Resolution

Pressure

10 bar

± 0.1 % FS

0.002 % FS

Temperature, °C

-2 ... +36

± 0.005

0.0006

Conductivity,
mS/cm

0 ... 6

± 0.005

0.0001

Vertical profiling
(CTD)

Temperature logger TR-1060, Temperature and depth logger TDR-2050P,
Dissolved Oxygen and temperature recorder TDO-2050RBR (Canada)
Sensors:

Range

Accuracy

Resolution

Pressure (Depth)

20 / 100 m

± 0.05 % FS

< 0.001 % FS

Temperature, °C

-5 °C to 35 °C

± 0.002 °C

< 0.00005 °C

Dissolved Oxygen

± 2 % O2
0 to 600 %

saturation (5 °C to
25 °C

250

1 % of saturation
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Tables from 3.2.
Table A.2.6: Sampling sites of soils and sediment on Samoylov Island
Name

Latitude

Longitude

Date

Depth [cm]

Samples
collected

LD19K1 - 3.8 m

N 72.36627°

E 126.50913°

14.08.2019
23.08.2019

380

Incubations
and KClextraction

E 126.50913°

14.08.2019
23.08.2019

400

Incubations
and KClextraction

E 126.51147°

14.08.2019
19.08.2019
23.08.2019
27.08.2019

100

Incubations
and
KCl-extraction

E 126.45375°

14.08.2019
19.08.2019
23.08.2019
27.08.2019

0-5

Incubations
and
KCl-extraction

E 126.45375°

14.08.2019
19.08.2019
23.08.2019
27.08.2019

10-15

Incubations
and
KCl-extraction

E 126.45275°

14.08.2019
19.08.2019
23.08.2019
27.08.2019

10-20

Incubations
and
KCl-extraction

E 126.45275°

14.08.2019
19.08.2019
23.08.2019
27.08.2019

25-35

Incubations
and
KCl-extraction

E 126.44933°

14.08.2019
19.08.2019
23.08.2019
27.08.2019

0-5

Incubations
and
KCl-extraction

10-20

Incubations
and
KCl-extraction

0-5

Incubations

LD19K2 - 4.0 m

LD19K3 - 1.0 m

LD19B4 - 0-5
cm

LD19B4 10-15 cm

LD19B5 10-20 cm

LD19B5 25-35 cm

LD19Sed6

N 72.36627°

N 72.36703°

N 72.37530°

N 72.37530°

N 72.37511°

N 72.37511°

N 72.37411°

LD19P7

N 72.36988°

E 126.48372°

14.08.2019
19.08.2019
23.08.2019
27.08.2019

LD19Sed8

N 72.38197°

E 126.51133°

21.08.2019
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Table A.2.7: Other Sampling site for water samples

Name

Latitude

Longitude

Date

Water
Temperature
[°C]

Samples
collected

LD19-LN1

N 72.36694°

E 126.47398°

01.08.2019

14.6

In front of old
station

14.6

South east of
the station.
Water used for
incubations

LD19-LN2

N 72.36450°

E 126.50361°

01.08.2019
14.08.2019
21.08.2019
27.08.2019

LD19-LN3

N 72.36866°

E 126.46670°

01.08.2019

14.6

Drain of the
Banja lake in
the Lena

LD19-LN15

N 72.36844°

E 126.48047°

21.08.2019

n.d.

Banja lake

LD19-LN16

N 72.36888°

E 126.47422°

21.08.2019

n.d.

Drain Banja
lake “Waste”

LD19-LN17

N 72.36908°

E 126.47233°

21.08.2019

n.d.

Drain Banja
lake

n.d. not determined
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Table from 3.18.
Table A.2.8: List of zooplankton samples collected during the Lena-2019 expedition
Sample

Date

Latitude

Longitude

Notes

S1

20.06.2019

N 62.03997°

E 129.77681°

Yakutsk pier

S2

20.06.2019

N 62.16623°

E 129.90955°

Lena River

S3

20.06.2019

N 62.16734°

E 129.91028°

Small bay

S4

20.06.2019

N 62.39646°

E 130.04078°

Lena River

S5

20.06.2019

N 62.16734°

E 129.89211°

Oxbow lake

S6

21.06.2019

N 63.33011°

E 129.52523°

Oxbow lake

S7

21.06.2019

N 63.33336°

E 129.52140°

Temporary ponds

S8

21.06.2019

N 63.49256°

E 128.28956°

Lake in the taiga

S9

21.06.2019

N 63.49184°

E 128.29488°

Wet floodplain

S10

21.06.2019

N 63.88358°

E 127.72706°

Lake in the taiga

S11

22.06.2019

N 64.61090°

E 125.55669°

Lena River

S12

22.06.2019

N 64.75661°

E 125.46153°

Small water bodies

S13

22.06.2019

N 64.76355°

E 125.44322°

Channel

S14

22.06.2019

N 64.94186°

E 124.84178°

Temporary ponds

S15

22.06.2019

N 65.15064°

E 124.67569°

Oxbow lake

S16

22.06.2019

N 63.15219°

E 124.67797°

Lake in the taiga

S17

22.06.2019

N 63.15331°

E 124.68200°

Small stream

S18

22.06.2019

N 65.15644°

E 124.69144°

Lake in the taiga

S19

25.06.2019

N 65.95100°

E 123.91183°

Small water body

S20

25.06.2019

N 66.02080°

E 123.86714°

Big shallow lake

S21

26.06.2019

N 66.77678°

E 123.37203°

Strekalovka River

S22

27.06.2019

N 68.11722°

E 123.34772°

Small stream

S23

27.06.2019

N 68.88939°

E 124.04417°

Small stream

S24

27.06.2019

N 68.88892°

E 124.04381°

Wet moss

S25

27.06.2019

N 69.45705°

E 124.88874°

Small river

S26

28.06.2019

N 69.97000°

E 125.60158°

Lake on sandy
island

S27

28.06.2019

N 70.50075°

E 126.12558°

Lake in the taiga

S28

28.06.2019

N 70.50208°

E 126.12229°

Wet moss in taiga

S29

29.06.2019

N 71.39563°

E 127.24663°

Small river

S30

29.06.2019

N 71.38563°

E 127.22386°

Temporary ponds
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S31

29.06.2019

N 71.38564°

E 127.23013°

Polygonal ponds

S32

05.07.2019

N 72.84736°

E 123.31108°

Thermolake

S33

05.07.2019

N 72.84511°

E 123.29927°

Big lake

S34

05.07.2019

N 72.84500°

E 123.30183°

Wet moss in tundra

S35

05.07.2019

N 72.84504°

E 123.30376°

Tundra ponds

S36

06.07.2019

N 72.90072°

E 123.31866°

Lagoons

S37

06.07.2019

N 72.89597°

E 123.27150°

Big shallow lake

S38

06.07.2019

N 72.90197°

E 123.25477°

Kuba Bay

S39

07.07.2019

N 72.77036°

E 123.84797°

Big lake

S40

07.07.2019

N 72.51766°

E 125.28611°

Small lake

S41

07.07.2019

N 72.51792°

E 125.28114°

Big lake

S42

08.08.2019

N 72.53991°

E 126.87011°

Big lake

S43

08.08.2019

N 72.55093°

E 126.93597°

Polygonal ponds

S44

08.08.2019

N 72.55618°

E 127.16393°

Temporary ponds

S45

14.08.2019

N 71.96588°

E 127.09172°

Wet moss

S46

14.08.2019

N 71.96543°

E 127.08915°

Small pond

S47

14.08.2019

N 71.96573°

E 127.08861°

Big lake

S48

14.08.2019

N 71.97227°

E 127.09911°

Channel

S49

14.08.2019

N 71.97210°

E 127.10551°

Temporary water
bodies

S50

21.08.2019

N 72.46961°

E 126.26801°

Wet moss

S51

21.08.2019

N 72.46756°

E 126.28502°

Oxbow lake

S52

21.08.2019

N 72.46885°

E 126.26565°

Thermocarst lake

S53

27.08.2019

N 72.32573°

E 125.76141°

Small water body

S54

05.09.2019

N 72.32212°

E 126.25756°

Lake in alas

S55

11.07.2019

N 72.22261°

E 126.29154°

Ryba lake

S56

13.07.2019

N 72.23062°

E 126.29020°

Northern lake

S57

03.08.2019

N 72.22080°

E 126.29065°

Banya-1 lake

S58

04.08.2019

N 72.22135°

E 126.30585°

Banya-3 lake

S59

06.08.2019

N 72.23165°

E 126.28529°

Katya lake

S60

10.08.2019

N 72.22073°

E 126.30041°

Banya-2 lake

S61

20.08.2019

N 72.22080°

E 126.28275°

Small stream

S62

23.08.2019

N 72.22261°

E 126.29154°

Ryba lake

S63

09.09.2019

N 72.22123°

E 126.28597°

Deep polygon

S64

10.09.2019

N 72.22153°

E 126.28575°

Shallow polygon
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S65

10.09.2019

N 72.22151°

E 126.28585°

Wet moss

S67

-

N 72.31485°

E 130.07347°

Buor-Khaya Bay

S68

-

N 72.32214°

E 130.26036°

-

S69

-

N 72.32286°

E 130.43286°

-

S70

-

N 72.33020°

E 131.01053°

-

S71

-

N 72.33161°

E 131.18566°

-

S72

-

N 72.33324°

E 131.36219°

-

S73

-

N 72.33106°

E 131.54521°

-
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Tables from 3.22.
Table A.2.9: Digitizer “SCOUT-3.1” main technical parameters
No.

Parameter

Value

1

ADC resolution

24 bit

2

Number of channels

3

3

Amplifier gain

36 dB

4

Sampling frequency

125 Hz

5

Internal memory

32 Gb industrial SD-card

6

Storage temperature

-40 °C to +85 °C

7

Operating temperature

-40 °C to +70 °C

Table A.2.10: Geophone “GS-ONE LF” main technical parameters
No.

Parameter

Value

1

Natural frequency

5 Hz

2

Sensitivity

100.4 V/m/s

3

Damping factor

0.45

4

Coil resistance

2450 Ω

5

Spurious frequency

160 Hz

6

Operating temperatures

-40 °C to +80 °C

7

Tilt angle when coil hit end stop

30°for vertical, 8°for horizontal
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Tables from 3.25.
Table A.2.11: Water surface temperature along channel line of the Lena River from Yakutsk to Olenekskaya
Channel
Station No.

Date and time

Latitude and
Longitude

Water
temperature [°C]

Air temperature
[°C]

1

20.06.2019 15:30

N 62.18037°, E
129.90672°

15.2

-

2

16:55

N 62.39312°, E
130.04375°

14.9

-

3

19:15

N 62.66592°, E
129.89228°

16.4

20

4

21:30

N 62.96500°, E
129.69523°

14.8

19.5

5

21.06.2019 07:00

N 63.33343°, E
129.52140°

15.9

16

6

08:00

N 63.45458°, E
129.54023°

16.5

19

7

08:25

N 63.50947°, E
129.47283°

17

-

8

10:10

N 63.50550°, E
128.83383°

16.9

19

9

12:55

N 63.51827°, E
128.26752°

16.8

19.8

10

15:15

N 63.86143°, E
127.75285°

17.5

22.5

11

17:10

N 63.98610°, E
127.37180°

17.4

24

12

19:15

N 64.23547°, E
126.82600°

17.7

20.2

13

21:00

N 64.38285°, E
126.39852°

19

19

14

22:05

Left bank of the
Lena River at the
mouth of Vilui
River, spending the
night

19.2

18

15

22.06.2019 11:20

N 64.61073°, E
125.55070°

17.8

17.8

13:40

N 64.86993°, E
125.28212°Stop
near YYnna-Halbyt
Island

17.9

21

16
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16

24.06.2019 11:00

Stop near
YYnna-Halbyt
Island

18.2

-

17

25.06.2019 11:45

N 65.72593°, E
124.32902°

18.2

20

18

15:00

N 65.97733°, E
123.87990°

20.7

-

19

15:15

2 km downstream

20.4

21.2

20

18:50

N 66.36010°, E
123.67900°

18.5

20.2

21

20:40

N 66.57832°, E
123.49648°

20.4

20.1

21

26.06.2019 07:20

At the same place
after spending the
night

19.9

16.7

22

19:30

N 67.10727°, E
123.27610°

19.9

17.9

23

21:13

N 67.36792°, E
123.15902°

19.1

18.9

24

27.06.2019 01:45

N 68.08712°, E
123.33343°

18.6

16.5

25

09:00

N 68.12872°, E
123.43523°

18.9

20

26

10:55

N 68.38293°, E
123.90467°

19.1

-

27

11:00

Just downstream
of the mouth of
Natara River

19.2

-

28

13:04

N 68.78127°, E
124.01312°

19.1

22.5

29

15:34

N 69.00993°, E
124.07950°

19.2

22

29-a

18:05

N 69.38795°, E
124.73482°

19.2

20.5

30

28.06.2019 08:10

1 km downstream
of the mouth of
Shapochka River

19.2

12.5

31

10:25

N 69.85040°, E
125.08857°

18.6

16

32

13:55

N 69.98697°, E
125.71178°

19.2

19

33

15:54

N 70.26650°, E
126.00995°

19.3

20
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34

17:42

N 70.50373°, E
125.91708°

19.4

19

35

29.06.2019 06:25

N 70.53145°, E
126.24363°

19.2

12.5

36

08:55

N 70.49702°, E
126.79250°

18.7

13

37

11:25

N 70.70972°, E
127.39163°

18.8

12

38

12:00

N 70.83800°, E
127.60947°

18.5

11.5

39

13:40

N 70.99000°, E
127.58657°

18.8

10

40

14:45

N 71.17378°, E
127.34688°

18.4

8.5

41

16:25

N 71.35983°, E
127.27067°

18.4

8.9

42

30.06.2019 07:15

N 71.43075°, E
127.32780°

18.6

9

43

08:15

N 71.58613°, E
127.32207°

18.6

9

44

09:20

N 71.72157°, E
127.21077°

18

10

45

10:15

N 71.85998°, E
127.18672°

18.2

11

46

11:45

N 72.02865°, E
126.99553°

18

11

47

12:45

N 72.20445°, E
126.94210°

17.8

11

48

13:55

N 72.40400°, E
126.67663°

18.3

10

49

05.07.2019 10:00

N 72.37825°, E
126.42293°

16.2

9.3

50

10:30

N 72.29957°, E
126.27990°

15.7

10

51

11:20

Just before
(upstream)
Bulkurskaya
Channel

15.4

10

52

11:30

N 72.29728°, E
126.07550°

15.2

9

53

11:55

N 72.34312°, E
125.92755°

15.2

9

54

15:20

N 72.36685°, E
125.66908°

15.2

9
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55

13:35

N 72.46662°, E
125.29177°

14.6

10

56

14:55

N 72.60545°, E
124.83175°

13.9

10

57

16:30

N 72.68715°, E
124.23970°

13.2

10

58

17:35

N 72.76578°, E
123.85118°

13.6

10

59

18:40

N 72.84668°, E
123.38168°

13.8

9
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261

29.06.2019
16:00-16:25

30.06.2019
9:00-9:25

30.06.2019
11:25-11:45

N 71.72157°, E
127.21077°

N 72.02865°, E
126.99553°

44

46

29.06.2019
12:55-13:40

N 70.99000°, E
127.58657°

39

N 71.35983°, E
127.27067°

29.06.2019
10:45-11:05

N 70.70972°, E
127.39163°

37

41

Date and time

Longitude and Latitude

Station No.

16-17

16-17

18-20

25-30

16

Depth [m]

Horizon [m] / corrected
and expressed in round
numbers temperature
[°C]
15/16.6
0/16.2
15/17.0
0/16.5
20/18.2
0/17.3
20/17.7
0/16.4
15/18.0
0/17.5
15/17.4
0/17.0
12/17.3
0/17.4
12/16.6
0/16.6
15/17.6
0/17.7
15/17.2
0/17.4

15/16.62
0/16.20
15/16.97
0/16.45
20/18.15
0/17.30
20/17.70
0/16.38
15/17.95
0/17.45
15/17.40
0/16.97
12/17.25
0/17.40
12/16.60
0/16.60
15/17.55
0/17.07
15/17.20
0/17.35

1952
1950
1985
1793
1985
1793
1985
1793
1985
1793

Thermometers No.

Horizon [m] / reading of
temperature [°C]

Table A.2.12: Water temperatures on different horizons in the Lena River from Kusur settlement to Stolb Island
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08.07.2019
22:45

08.07.2019
23:37-24:00

N 72.36667°, E
126.73333°

60

61

30.06.2019
13:55-14:30

N 72.40400°, E
126.67663°

48

N 72.38310°, E
126.73410°

Date and time

Longitude and Latitude

Station No.

262

30-40

34-35

18-30

Depth [m]

Horizon [m] / corrected
and expressed in round
numbers temperature
[°C]
16/17.20
0/17.80
16/17.70
0/17.70

16/17.20
0/17.80
16/17.70
0/17.35

1985
1793

33/14.8
15/16.7
0/16.8
33/14.8
15/16.7
0/16.6
30/16.5
0/16.2
30/16.5
0/16.2

33/14.80
15/16.70
0/16.80
33/14.70
15/16.65
0/16.60
30/16.50
0/16.20
30/16.45
0/16.20

1985

1793

1985
1793

Thermometers No.

Horizon [m] / reading of
temperature [°C]

Table A.2.13: Water temperatures on different horizons in the Lena River from Kusur settlement to Stolb Island
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Tables from 3.26.
Table A.2.14: Summary of the collected samples on the CACOON Sea Expedition 2019
Analysis

Sample type

Container

n Samples

Scientist

Anions

Water

plastic bottle (HDPE
8 ml)

43

Matthias Fuchs

Biomarker l

Sediment

Glass jar

9

Olga Ogneva

Biomarker ll

Sediment

Petridishes glass 3x

6

Olga Ogneva

Biomarker lll

Filter

142 mm GFF filter

43

Olga Ogneva

C/N; N-isotopes l

Filter

Filter box

42

Tina Sanders

C/N; N-isotopes ll

Sediment

Plastic box / zip lock
bag

15

Tina Sanders

Cations

Water

Plastic tube (15 ml)

43

Matthias Fuchs

cDOM

Water

Brown glass bottle
(80 ml)

43

Matthias Fuchs

DIC l

Water

335 ml brown
glassbottle

43

Olga Ogneva

DIC ll

Water

4 ml brown glass vial

63

Olga Ogneva

DNA/RNA

Filter

Sterivex filter

23

Matthias Fuchs

DOC l

Water

500 ml HDPE bottles

20

Olga Ogneva

DOC ll

Water

60 ml HDPE vials

262

Olga Ogneva

DOC lll

Water

30 ml glass bottle

43

Matthias Fuchs

DON

Water

Falcon tube

51

Tina Sanders

Elemental analysis

Sediment

plastic tube / zip lock
bag

26

Matthias Fuchs

Granulometry/
Microplastic

Sediment

zip loc bag

3

Matthias Fuchs

Isotopes

Water

30 ml glass bottle

43

Matthias Fuchs

Microplastic l

Sediment

Aluminium box

10

Matthias Fuchs

Microplastic ll

Water

Milk canister

8

Matthias Fuchs

N-Isotopes

Water

Falcon tube

51

Tina Sanders

Nutrients

Water

Falcon tube

51

Tina Sanders

pH/conductivity

Water

30 ml PE plastic bottle

50

Matthias Fuchs

POC

Filter

filters in petri dishes,
25 mm

268

Olga Ogneva
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Total N

Water

Falcon tube

51

Tina Sanders

Backup

Water

30 ml PE plastic bottle

43

Matthias Fuchs

AARI St. Petersburg

Sediment core

plastic tube

6

Slava Polyakov
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Table A.2.15: pH, salinity and conductivity measurements on the CACOON Sea expedition
Site

Sample name

Sample type

pH

Salinity

conductivity
[mS/cm]

CAC19-S-04

CAC19-S-04-1m

Water sample

7.68

2.9

5.62

CAC19-S-04

CAC19-S-04-6m

Water sample

7.51

19.6

31.8

CAC19-S-05

CAC19-S-05-12m

Water sample

7.42

25

39.9

CAC19-S-05

CAC19-S-05-1m

Water sample

7.7

3.4

6.4

CAC19-S-05

CAC19-S-05-6m

Water sample

7.68

15.2

25.2

CAC19-S-06

CAC19-S-06-15m

Water sample

7.41

24.3

38.6

CAC19-S-06

CAC19-S-06-1m

Water sample

7.72

4.2

7.6

CAC19-S-06

CAC19-S-06-8m

Water sample

7.62

10.9

18.38

CAC19-S-07

CAC19-S-07-18m

Water sample

7.34

29.2

45.4

CAC19-S-07

CAC19-S-07-1m

Water sample

7.74

4.9

8.85

CAC19-S-07

CAC19-S-07-8m

Water sample

7.63

9.2

15.67

CAC19-S-08

CAC19-S-08-0m

Water sample

7.7

4.2

7.51

CAC19-S-08

CAC19-S-08-10m

Water sample

7.48

14.4

23.9

CAC19-S-08

CAC19-S-08-19m

Water sample

7.4

29.7

44.8

CAC19-S-09

CAC19-S-09-0m

Water sample

7.77

2.3

4.5

CAC19-S-09

CAC19-S-09-10m

Water sample

7.55

8

13.76

CAC19-S-09

CAC19-S-09-20m

Water sample

7.43

30

46.5

CAC19-S-10

CAC19-S-10-10m

Water sample

7.52

11.2

18.82

CAC19-S-10

CAC19-S-10-1m

Water sample

7.6

2.7

5.1

CAC19-S-10

CAC19-S-10-20m

Water sample

7.4

29.7

45.9

LEN19-S-01

LEN19-S-01-18m

Water sample

7.88

0

0.172

LEN19-S-01

LEN19-S-01-1m

Water sample

7.96

0

0.183

LEN19-S-01

LEN19-S-01-9m

Water sample

7.87

0

0.172

LEN19-S-02

LEN19-S-02-16m

Water sample

7.78

0

0.168

LEN19-S-02

LEN19-S-02-1m

Water sample

7.79

0

0.174

LEN19-S-03

LEN19-S-03-1m

Water sample

7.77

0

0.164

LEN19-S-04

LEN19-S-04-1m

Water sample

7.75

0

0.158

LEN19-S-05

LEN19-S-05-1m

Water sample

7.79

0

0.158

LEN19-S-05

LEN19-S-05-4m

Water sample

7.74

0

0.158

LEN19-S-06

LEN19-S-06-1m

Water sample

7.78

0

0.156

LEN19-S-06

LEN19-S-06-6m

Water sample

7.78

0

0.157

265

Expeditions to Siberia 2019

Appendix

LEN19-S-07

LEN19-S-07-15m

Water sample

7.92

0

0.155

LEN19-S-07

LEN19-S-07-1m

Water sample

7.8

0

0.159

LEN19-S-08

LEN19-S-08-1m

Water sample

7.71

0

0.156

LEN19-S-08

LEN19-S-08-6m

Water sample

7.77

0

0.156

LEN19-S-09

LEN19-S-09-10m

Water sample

7.78

0

0.157

LEN19-S-09

LEN19-S-09-1m

Water sample

7.8

0

0.158

LEN19-S-09

LEN19-S-09-5m

Water sample

7.81

0

0.157

LEN19-S-78

LEN19-S-78-1m

Water sample

7.84

0

0.156

LEN19-S-78

LEN19-S-78-8m

Water sample

7.8

0

0.155

LEN19-S-89

LEN19-S-89-12m

Water sample

7.8

0

0.157

LEN19-S-89

LEN19-S-89-1m

Water sample

7.73

0

0.159

LEN19-S-89

LEN19-S-89-6m

Water sample

7.77

0

0.157
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Figures from 4.1.

Figure A.2-1: Sketch of samples 1-7, depths in sketch not calibrated

Figure A.2-2: Sketch of ice lenses between 235 and 290 cm, depths in sketch not calibrated
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Figure A.2-3: Sketch of planned sampling at 27/03/2019, depths in sketch not calibrated

Figure A.2-4: Cryostructures at 425 to 479 cm
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Figure A.2-5: Sketch of planned sampling at 28/03/2019, depths in sketch not calibrated
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Figure A.2-6: Overview of samples 54-61, person for scale
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Figure A.2-7: Overview of samples 55-61
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