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*Length: 107.75 meters

*Beam: 31.20 meters *Crew: ~22
*Ice breaking capability: 1.9 meters of level ice at 3 knots e *Science Party ~40
Draught: 8.50 meters e i * SPRS ~ 12

*Air draught: 42.50 meters
*Displacement: 13,000 tons
*Top speed in open water: 16 knots
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N - Greenland now largest contributor to global sea

"""”:E'Petermanl:yder . level rise -~.77mm/yr

The northern
sector holds close
to 1 m eq SLrise,
and drains 14 % of

(e) Greenland ice sheet mass loss

i 600 million people live within
cthange relative to 1986-2005
10m above sea level

Antarctic ice sheet mass loss
as sea level equivalent, 5
change relative to 19862005

| RCP8.5 -

the surface area

Some of the last
remaining ice
tongues .

Glacier mass loss (m) Global mean sea level -~

as sea level equivalent, change relative to 1986-2005
change relative to 19862005
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IPCC Special Report 2019: “The Ocean and Cryosphere in a Changing Climate”

Greenland Ice Sheet =~ 7.4 m of global SLR



Peterman
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Fahnestock et al.

Has a floating ice tongue
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IB Oden echo sounders

Seismic Sparker system =
SIG L5,2000 Joule/2 channel streamer

Split beam
K 80, 18/38/70 kHz

KONGSBERG

Sub-bottom profiler
e SBP 120, 2-7 kHz, 3°x3°
Multibeam echo sounder
EM 122, 12 kHz, 1°x1°
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Former ice stream flow
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The Holocene retreat dynamics and stability of
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Ryder Glacier

Has a floating ice tongue
Is a surge type glacier

Was first surveyed by
Lauge Koch in 1917
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Second Thule Expedition 1916-1918

Knud Rasmussen, Lauge Koch, Thorild Wulff
T, Henrik Olsenf”, Inukitsoqg, Ajago,
Nasaitordluarsuk

MODIS: 23 August, 2019
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Second Thule Expedition, 1916-1918
Knud Rasmussen, Lauge Koch, Thorild Wulff 7,
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Ryder 2019 Expedltlon
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VF: Victoria Fjord
SOF: Sherard Osborne Fjord
SGF: Sankt George Fjord

Completely
uncharted
waters and
sea ice
conditions are
big
challenges!

Is there a sill?
Can we establish
the retreat
dynamics?



Helo recon

multiples times
per day

About 3 days to
get to entrance
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Two major sills exist in
the Sherard Osborn




Temperature measurements show
the shielding effect of the sill

581:16(5.1) 17(1.4) 18(5.2) 19(11.4) E 5(44.9) 25(53.8)

Sherard Osborn
Fjord

Outer Sill

Petermann
Fjord

30 40
Distance (km)

No data

Lincoln Sea

o
58
S
5
|_
©
S
c
7]
4
o
a




Second Thule Expedition 1916-1918
Knud Rasmussen, Lauge Koch, Thorild
Wulff #, Henrik Olsent, Inukitsoq, Ajago,
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North of Greenland 2024 Expedition.....
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Military Herc
Flight to
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GEOEO Mapping Program:

WP Remotely Operated Mapping

IB Oden

Ship length: 109 m
Multibeam:

KM EM122, 1°x1°, 12 kHz
(Depth range: 20-11000 m)

Sub-bottom profiler:
KM SBP120, 3°x3°, 2-7 kHz

Midwater split beam:
KM EK60, 18 kHz

RV Skidbladner

Ship length: 6.4 m

Multibeam:

KM EM2040, 1°x1°, 200-400 kHz
(Depth range: 0.5-550 m)

Sub-bottom profiler:
EA 600, 15 kHz

The EchoBoat ASV
Vessel length: 1.7 m

Weight: 30 kg

Range and endurance: 2 km, 7-8
hours

Multibeam/motion sensor: Norbit
iWBMS 200 - 400 kHz with
integrated /Applanix SurfMaster
200 kHz EK-80 WBAT-Mini
Forward and sidelooking cameras



Surface runoff

Surface freshwater lens

1 Plume sub-layer
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Glacial terminus
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INTO THE LINCOLN SEA ~13 August
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195 AUGUST = FINALLY ENTERED VICTORIA FJORD
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 Plane at 400m - clearly a
pat‘h for Atlantic Water
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A wall of icebergs in lower 2/3 of fjord
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Time Lapse Cameras

Lotus buoys

Drone survey

Radio-echosounding, heli

Driftwood

Shrubs

Seismometer
Geology Field Station

Rock Samples
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RV Skidbladner

Echoboat

Kuninganna

LoLo

Ice station adjacent-Oden
Ice station-Heli
near-surface sampling

DNA samplelocations

First ship ever to Victoria
Fjord, but not only that!
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WHAT WE EXPECTED THE ICE FRONT TO LOOK LIKE:

Petermann Fjord (Petermann Glacier) Ice Front Sherard Osborn Fjord (Ryder Glacier)ice Front




N
¢@%\

\ /
\///,//////,












Iceberg #1

Surface terminus expression










Picture: Adam Andersson




~50 Narwhals in Hans Bugt — furthest north observation of narwhals in Greenland

Video: Love Dalén
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