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This region is unique because of its

high amount of:

(1) ground ice and
(2) organic matter

which was deeply (up to 50 m)
incorporated into permafrost during

the late Quaternary
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Yedoma uncertainty map
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Yedoma uncertainty map

Uncertainty classes:

* confirmed by field data

* confirmed by explicit classification in map

* confirmed by context of lithology and field data

(intersects explicit classification of QG2500k
map)

(lithologic and stratigraphic context)
* uncertain (stratigraphic context)
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Preliminary database on pangaea

Publication of a first version of the Yedoma Database
* Basing on this we released a webGIS

PANGAEA.

Data Publisher for Earth & Environmental Science SEARCH  SUBMIT  ABOUT  CONTACT

Long term aim

Citation: Strauss, Jens; Laboor, Sebastian; Fedorov, Al der N; Fortier, Daniel; Froese,
Duane; Fuchs, Matthias; Grosse Guldo'Gﬂnther Frank Harden Jennifer W;
Gustaf; iy, Mikhail Z; y, Victor V;

. . [ ] 3
. Kraev Gleb; Lapointe-Elmrabti, Lyna; Lozhkin, Anatolyv Rlvkma Elizaveta;
u I C a I O I l O a I n a Roblnson Joel; Schirrmeister, Lutz; Shmelev, Denls' Shur, Yuri; SIegert Christine;
Spektor, Valentin; Ulrich, Mathias; Vartanyan, Sergey L; Veremeeva, Alexandra;
W,

er Anthony, Katey M; Zimov, Sergei A (2016): Database of Ice-Rich Yedoma
afrost (IRYP). doi:10.1594/PANGAEA.861733

{ : ” : >
@ pve citation when using datat You can download the citation in several formats below.
‘ ‘Map e | 2000 b Lo | Torms of Use
L L L L
Abstract: Vast portions of Arctic and sub- Armc Yukon Territory are covered by ice-rich silty to sandy deposits that are containing large ice wedges, resulting from
syngenetic sedimentation and freezing. ge ice growth in polygonal landscapes, the sedimentation process was driven by cold continental climatic and
environmental conditions in unglaclaled reglun R tocene, inducing the accumulation of the unique Yedoma deposits up to >50 meters thick.

Because of fast incorporation of organic material Into syng Eunng its formation, Yedoma deposits include well-preserved organic matter. Ice-rich deposits like
gas ]

Yedoma are especially prone to degradation triggered by clim: an activity. When Yedoma deposits degrade, large amounts of sequestered organic carbon as

i could be of global significance for future climate warming as increased permafrost

ergiare, a detailed assessment of the current Yedoma deposit coverage and its volume is

iz e gpp of the coverage and thickness estimation, which will provide critical data

and the spatial heterogeneity of Yedoma deposits and its regional

and past ecosystems like the mammoth-steppe-tundra, or ground ice
ta basis needed to refine the present-day Yedoma permafrost
8) 930 (Walter Anthony et al., 2014,

well as other nutrients are released and become part of active och
thaw Is likely to lead to a positive feedback through enhanced greenhox
r O u of importance to estimate its potential response to future climate changes.

needed for further research. In particular, this preliminary Yedoma map is a great sf

coverage. There will be further applications in the context of reconstructing paleo-environi I
including future thermokarst Moreover, the map will be a crucial improl

organic carbon mvenlary, which is assumed to be between 83112 (Strauss et al., 2013, 10023

40i:10.1038/nature13560) gigatonnes (Gt) of organic carbon in perennially-frozen archives.

Hence, here we synthesize data on the circum-Arctic and sub-Arctic distribution and thickness of Yedoma for cot

this map, we used (1) maps of the previous Yedoma coverage estimates, (2) included the digitized areas from Grosse
distribution from additional surface geological and Quaternary geological maps (1.: 1:500,000: Q-51-V,G; P-51-A,B; P-52- AB
R-52-A,B; 2.: 1:1,000,000: P-50-51; P-52-53; P-58-59; Q-42-43; Q-44-45; Q-50-51; Q-52-53; Q-54-55; Q-56-57; Q-58-59; Q-60-1
R-53{55); R-55)-57; R-58-(60); 5-44-46; 5-47-49; 5-50-52; 5-53-55; 3.: 1:2,500,000: Quaternary map of the territory of Russian Federation ost Map). The

Inary circum-polar Yedoma map. For compiling
) as w xtracted areas of potential Yedoma
LS1-A,B; R-51-V,G; R-52-V,G;

digitalization was done using GIS techniques (ArcGIS) and vectorization of raster Images (Adobe Photoshop and lilustrator). Data on Yedom. from
boreholes and exposures reported in the scientific literature. The map and database are still preliminary and will have to undergo a technical and eview
process. In their current form, we included a range of attributes for Yedoma area polygons based on and ol tion from the gffinal as
well as a confidence level for our classification of an area as Yedoma (3 stages: confirmed, likely, or uncertain). In its current version, our database includes morg@thalie65,
boreholes and exposures and more than 2000 digitized Yedoma areas. We expect that the database will continue to grow. In this preliminary stage, we estimate U h
Hemisphere Yedoma deposit area to cover approximately 625,000 km?. We estimate that 53% of the total Yedoma area today Is located in the tundra zone, 47% in the ne.

Separated from west to east, 29% of the Yedoma area is found in North America and 71 % in North Asia. The latter include 9% in West Siberia, 11% in Central Siberia, 44% in East
Siberia and 7% in Far East Russia. Addmg the recent maximum Yedoma region (including all Yedoma uplands, thermokarst lakes and basins, and river valleys) of 1.4 million km?
(Strauss et al, 2013, dol:10 & and postulating that Yedoma occupied up to 80% of the adjacent formerly exposed and now flooded Beringia shelves (1.9
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Yedoma picture database

Datasets Organizations Groups About

4 / Organizations / Alfred Wegener Institut ... / yedoma picture coordinates /
yedoma photos and coordinates

"2 o

RL: hitp://172.17.18.101:5000/datasel/54647 3ef-2b9b-455b-841a-7f24038e0aed/resource/8589e598-169c-4903-afd1-815af101f173/do

yedoma photos and coordinates

yedoma photos and coordinates

Q map view photos | EE Yedoma photos overview B8 Data Explorer

</> Embed
Add Filter
|+ |
\- Laptev stratigraphic_unit: Yedoma
Sea lon: 159.08755
site:

location: Duvanny Yar
internal_id_3: 2
link_picture:

Khatangs

@ Nizhneyansk
@

lat: 68.63284
o id: 11

—— ﬂ"*@ﬁﬁcm

S
doi:10.1594/PANGAEA.861395

Leaflet | Map data © 2011 OpenStreetMap contributors, Tiles Courtesy of MapQuest [ h tt . H d
p://apgc.awi.de

klntroduction \Materialand Methods \Results and Discussion \ Conclusions




e

7 s
a = 5.4
Latitude: 71.62 Longitude: 130.20 ]
» g
A /4

0): Leafiet | Basemap: Alfred-Wegener-institut, IRYP: Alfred-Wegener-institut

GIS Viewer 0.3.3 © 2016 Alfred-Wegener-Institut Helmholtz-Zentrum fiir Polar- und Meeresforschung

http://apgc.awi.de/

Introduction Material and Methods Results and Discussion




Deliverables

* Preliminary versions of the map, picture database,
and database published already

* Yedoma synthesis paper submitted
* Yedoma map paper in preparation
* Yedoma database paper in preparation

* Wikipedia articles in different languages in
preparation
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Yedoma synthesis paper

* Yedoma domain contains >25% of the frozen carbon
of the permafrost area, while covering only 7% of
this region (398 gigatons)

* Greenhouse gas loss from Yedoma is orders of
magnitudes lower than current human-caused
emissions, but could be persistent and increasing in
the future.
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