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Keyfindings

C We identify a previously unmapped landform system, potentially formed by the Early -to-Middle Weichselian
westward expansion of a mountain centered ice sheet

C We identify a landform system potentially formed by the Late Weichselian Scandinavian ice sheet,
topographically steering ice towards the Trondheim fjord, Norway

C We identify an early deglaciation landform system, with ice flow radially emanating from a central ice divide

C We identify a later deglaciation landform system, with ice flow shifting from north -westerly to westerly to
south westerly from a northern ice divide

C We attempt at preliminary analyzing the complex Holocene deglaciation sequence with ice sheet unzipping
occurring in southern and east-central Jamtland

C We conclude that the ice sheet split into a larger sheet retreating northward, with potentially smaller ice caps
remaining southeast of the mountain piedmont. Our results provide new insights into the late deglaciation of
the Scandinavian Ice Sheet.
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Aimandobjectives

C Using the newly available LiDARderived elevation model for Sweden, this study aims at reconstructing ice
flow dynamics and ice sheet unzipping of the Scandinavian ice sheet in the mountain piedmont region of
west-central Sweden. The specific objectives are:

C Developing a LIDAR based glacial geomorphological map and dataset focusing on the mountain -piedmont
region of west-central Sweden

¢ Categorizing and stacking ice flow and ice marginal features into coherent landform-systems

C Analyzing landform-system cross cutting relationships to establish a relative ice flow chronology for the last
glacial cycle, with special emphasis on ice sheet unzipping and ice divide migration during the deglaciation

Also check out :

Regnéll, C., Blomdin, R.Goodfellow, B. W.,Greenwood, S. L.Gyllencreutz, R.,Mangerud, J., Mikko, H., PetersorBecher G.,Regnéll, J., Svendsen,
J. 1., and Ohrling, C.lce-dammed lakes of Scandinavia- a key to the pattern and chronology of the final decay of the Scandinavian Ice Sheet,
EGU GeneralAssembly 2021, online, 19930 Apr 2021, EGU213827, https://doi.org/10.5194/ eqgusphere-equ21-3827, 2021.
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C The map showsexisting coverage of the
geomorphological database (Peterson och
Smith, 2013a,b) A=Tarend6 (2013), B=Jamtland
(Blomdin et al., 2021), C=Umea (2015), D=Siljan
(Smith och Peterson, 2014, E=Uppland (2015),
F=Vanern och Vattern (Ohrling m.fl. 2020), G=lIce
margin limits (Peterson m.fl. 2017; Ohrling m.fl.
2020) and H=Smaland (Peterson m.fl. 2017

C We focus on Jamtland in westcentral Sweden B)
because this region is where thelast (Weichselian)
ice sheet is believed to have unzipped into
separate domes and was inundated by vast ice

/S o dammed lakes
: " F

: Ii?% ; C Jamtland also records a complex temporal
ar ;f [ 3 evolution of subglacial processes and was
(|8 /4 formerly mapped without the benefit of LIDAR
| @ L /7 based elevation models
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Studyarea

Trondheim
o

Ostersund
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Geomorphic regions

[T Mountains (1200-1700 ma.s.)
[ | Premontane (500-1200 ma.s.)
[ | centralplain (300-400 m a.s.)
Monadnock plain (200-500 m.a.s.)

Lundqvist (1969)
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Previousstudies

C There are several previous
geomorphological maps and §ie
surficial geology maps covering " _ \ v/
west central Sweden

C However, the maps are A
geometrically outdated and B
were produced using mainly - _
field mapping and aerial ‘ / ‘ ¥

photography ? y

C The map/database produced in

Hi
V/

this study is the first based on 0,0,0.0°0°¢
LiDARand it precedes surficial %. ’ ; 4
geology mapping efforts by ¥ ' i
SGU in Jamtland A . /
i s '7' // //’/ Geomorphology maps
. : & / /‘ j 7 s Glacialgeomorphology (Borgstrom 1989)
C ]:I'h(i tmap/datlalt:)alse is also the ® 7 7// \. TheGeomorphology map series (Borgstrom, Ulfstedt, 1975-83)
Irst t0 compietely cover
Jamtland P Y / //// Surficial geology maps at SGU

// [] Planned surficial geology mapping (2021)
[ ] Plannedsurficial geology mapping (2022)

Glacial geomorphology [ surficial geology map based on LIiDAR(>2013)

(Hattestrand 1998) [ Surficial geology map based on aerial photography (1995-2013)
Surficial geology map
of Jamtland (Lundqvist 1969)
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P reVi ou $tu d | eSexistingpaleoglaciologicaframeworks

Deglacial ice divide Ice sheet unzipping Relict landscape preserved Regional deglaciation Regional

migrations basedon based on glacial meltwater underneath cold basedice reconstructed based deglaciation

glacial striae. traces (Borgstrom 1989) with older (non-deglacial)  on major esker pattern  reconstructed based

(Lundqvist 1969) ice flow traces (Kleman et al. and geochronology on geochronology
1997) (Stroevenet al. 2016)  (Hughes et al. 2016)
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P reVi ou SStU d | eSexistingpaleogIaciologiceﬂameworks

C Location of Jamtland in relation to the Scandinavian ice sheet during the Weichselian

C Blue and red arrows show ice flow patterns reconstructed in this study (based on crag and tail§ =~ [ Zmeressn 7. - teefon drecion

Coldbasedice : ' cedivide/ice dome
] Ice extent

Regional
/ deglaciation

Late
Weichs-

= ] km

€a. 22 ka 0 250 500
Limited mountain ice sheet Larger mountain ice sheet Scandinavian ice sheet with Scandinavian ice sheet with ice
ice divide acrossmountain axis with ice dome acrosssouthern ice divide over the Gulf of divide east of the mountain
Norway Bothnia and Norway range, during the deglaciation

Modified after Kleman et al. (1997)
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M eth O d S geomorphologicamapping

C The dataset was created by manual mapping in a GIS atan on-screen scale set to 1:10,000

C The NH LIDAR elevation model and derived slopemaps and hill shades were interpreted together with false
infrared orthophotos (example, next slide)

C The mapping covers an area of 50000 km? and includes both glacial and glaciofluvial landforms important for
paleoglaciological reconstruction (and for societal applications, e.g., water resources forestry, geohazards)

C Next stage we focus on selectlandforms providing information on ice flow direction and ice margin positions

Glacial Glaciofluvial
[ . . . ' ! |
Ribb Glacial Crag Ice margina De Geer Moraine Lateral
Glacial cirque moraine lineation  and Tail moraine type moraine plateau Meltwater ~ Meltwater Excavated Glaciofluvia Ice-contact Glacial lake
o . channel channel Esker  esker Sandur delta slope shoreline
1ze 1ze
625, >26m5, >25m Size
¢ 10 0 10 10 }Eg 20 625, >25m
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: C 0 0 50 ) 50 100 100
‘S ! : : A A ; ; ¢ : : -
v 0 8 0 8 100 0
Line Polygon Line Line Line Line Polygon 100 0 0 0 o 0
Line Line Line Line Polygon  Polygon Line Line
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a) LIDARNhillshade
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b) LIDARSslope mapf
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ReSUItS Geomorphological map of

geomorphological Jamtlands lan
mapping 0510 20 30 40 S0km

[FERERAETI 1 1 1 J

Legend ) ) ) _
Topographic data: the hillshade shows the relief of the area with
Crag and Tail illumination from northeast. The elevationmodel is based on
the Swedish Mapping, Cadastral and Land Registration
Glacial lineation Authorityés national el e/va
Glacial cirque The geomorphological mapping was carried out during 2019
and 2020 by Robin Blomdin, Gustaf Peterson Becher, Colby A.
— Ice marginal moraine Smith, CarlRegnéll, Christian Ohrling, Bradley W. Goodfellow 15606
) and Henrik Mikko. The geomorphological information is stored
De Geer type moraine digitally at SGU. Additional information and revisions might be
added to the database. The mapswere designed by R. Blomdin
Esker and G. Peterson Becher. - }
—  Meltwater channel Reference to the map: Blomdin, R., Peterson Becher, G., Smith,
C.A.,Regnéll, C.,Ohrling, C., Goodfellow, B.W., andVikko, H.
—  Glacial lake shoreline (2021). Beskrivning till geomorfologiska kartan Jamtlandslan.
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https://resource.sgu.se/dokument/publikation/k/k705beskrivning/k705-beskrivning.pdf

Results

geomorphological
mapping
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ReSU It%eomorphologicaﬂnapping

C Comparison with previous geomorphological or surficial geology maps

C Glacial lake shorelines and glaciallineations/crag and tails have been mapped in unprecedented detail compared to previous maps

Ao 2L s Tl \ R

R

a) Lundqwst (1969) 8] | b) Borgstrom Ulfstedt (1975—83) E :

X
c) Hattestrand (1998)
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c) ThIS study

Fieldmappingwith some Infraredaerlalphotography Aerialphotographyusing L|DAFand IR)rtophoto

aerialphotography Scal€l:250 000 pancromatichighelevation Scalel:50000

Scalel:200 000 imagery o o5 &
Scalel:1 250 000 kM
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ReS u Itheomorphologicaﬂnapping

Landform

C Crag and tail: tadpole-shaped ridge, density map \

Red=High,
documenting the imprint of 1) subglacially Green-iow

eroded crag (typically bedrock) and 2) a
subglacially sourced sediment tail, deposited in
lee of crag, parallel to ice flow at the bed of the
former ice mass

C The map shows thedistribution of crag and
tails. In total 3 787 large (black) and 5 067 small
(grey) crag and tails were mapped
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ReS u Itheomorphologicalmapping

Landform

C Glacial lake shoreline:the geomorphic A yorap
expression of a former glacial lake level Green=low

either identified as wave-cut bluffs
(erosional) or beach ridges (depositional)

C The map shows the distribution of glacial
lake shorelines . In total 12 115 shorelines
were mapped
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