The Future of Glacial Geo_ )

Lecture 13

Skaftafelljokull (glacier)



0. Social Media



Following Julian’s cautionary
comment from last week, could
this possibly be a real place?




Could this be a
cirque?




Probably actually
a landslide scar
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waterfall




nothing specifically
glacial about

hill in background has
V-shaped fluvial gullies
not cirques




how about this
one ...




nothing in foreground
specifically glacial but hill in
background has very convincing
cirques




snow-covered terrain

stream

small jagged hill in background
(note telephone poles)




nothing specifically glacial

hill more likely a volcanic plug




large valley




V-shaped, so probably not
glacial




1. The future
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Remaimming Fraction (%)

19% in 1000 years

1000



Timeline
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Atmospheric CO,

all glaciers
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Glacial volume
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Sea Level
70 all glaciers gone

Now 100 1,000 10,000 100,000
time, years



Sea Level (meters)

Human Impact of Rising Seas

70 -leladers gone
&
&
o I 4 High .
o T v 101155

Now 100 1,000 10,000 100,000
time, years



NORTH
' CAROLINA

RIS """*“MEW N
= A HAMF’SHFRE Ve
L '; |".I.'I'|\'-“x'. -:.'\--c i3 - "‘-‘

'ty

' MASﬁAcHusms ‘iTB”SW"

éw-*z-«f-v*

MAINE

ISLAND

Atlantic City

Wilminq.}é;ﬁf
ATLANTIC
Virginia Beach 'D CEAN

KEY

Jacksonville Lndsubmerges 6 (19,6-ft) rise

it sea level nises

6 meters



/0 meters




Sea Level (meters)

~J
-

Other

all glaciers

glacial landslides

acial floods

Now 100

Human Impacts

1,000 10,000
time, years

=
@) )
_ @)
> -
- ©
s T = —————— e -
o 0 . .
© > colonize Antarctica
oo \”bo
@) N Q/Q}\
Q - \
w O @Q
@) N\
Y O )
O &
S
_——— - -_— —_____aij\_/a_rlc_ln.gg/aclé _________________________

100,000



Other Human Impacts: Glacial Floods



Solheimajokull,
Iceland
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Solheimajokull,
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Juneau, Alaska, August 6, 2024




source of water:
Suicide Bain

(lake)

ice dam:
Mendenhall
Glacier

Mendenhall Glacier

Mendenhall Lake

Mendenhall River

]

Suicide Basin’

USGS time-lapse camera
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Other Human Impacts: Glacial Landslides



October 2015 landslide,
Tyndall Glacier
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note that it’s being
supported by the glacier

reduction in glacial ice
destabilized hillside




landslide

can dam
stream

and lead
to flood




landslide probability
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Frequency-size plots useful in understanding interplay of rate and size
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Large landslides appear to have become more probable



Other Human Impacts: Changes in stream flow



Alpine hydrology
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Basin

Amu Darya
Helmand
Indus
Tarim
Ganges

Tibetan
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Brahmaputra
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Mekong
Yangtze

Yellow River
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0
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Glacial melting makes only a small contribution to
river runoft

So critical question is degree to which global
warming affects alpine snow pack

not glacial retreat, per se



Other Human Impacts: Colonization of formerly
glaciated regions



Global warming exposes 1,620
kilometers of new Greenland
coastline

Job Yirka Y500

Geodiversity of new coastlines developed after retreat of Arctic marine-termina. _.

An international team of polar ecologists, geographers, and
marine scientists has found that global warming has, over the
past 20 years, melted enough glacier ice in Greenland that an
additional 1,620 kilometers of that country's coastline is now
exposed to the elements.



SUSTAINABLE FUTURE

Greenland’s melting ice is clearing the
way for a mineral ‘gold rush’

FUBLISHED FRI, JAN 17 20:26.1:12 AM EST | UPDATED FRI, JAN 17 2025.1-356 AM EST
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ﬁ Sam Meredith snaee £ AW in B

KEY * Greenland. a vast but sparsely populated Island situated between the Arctic and
POINTS Morth Atlantic Oceans, has been ransformead by the climate crisis In recent decades.
* The changing environment has seen parts of Greenland's ice sheet and glaciers L\ i __r:_i-l_’: —
replaced by wetlands, areas of shrub and barren rock. LI
— e,

NATURAL GAS

* For mining companies, Greenland's Ice retreat could facilitate the start of a mineral
*goid rush.”

RELATED

From seaweed burgers to
‘upcycled’ potato chips,
the food industry is going
‘nature positive”

Like defense, Goldman
says ESG investors
should bring oil and gas
stocks in from the cold

Canada is aiming to beat
China in the critical race
for rare earth metals

e World's first-ever global



MEWS
Subscribe to our

They Found 29 New Islands in Greenland — rewsiecter<oaiy

But the Reason They're Appearing Is o
Alarming Lasts posts

—'- They Swam With
Dinosaurs—Now These
jurassic-Era Fish Are
Dying Out Because of...

Makture

Scientists have identified 29 new islands in Greenland—but the reason they're appearing is a stark
warning about the planet’s accelerating ice loss.

@ Lydia Amazouz Published on March 26, 2025 Read:3min 2 0 .
: Geologists Have

Uncovered a Brand
New Continent in Arctic
Breakup Zone

MNews
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Science

Astronomers Have
Announced the
Discovery of the Most
Promising “Evidence”
to Date of Potential
Life on a Planet
Outside Our Solar
System

Space

s THeyPaund2d New |slands in Greenland — But tHe Reason TheyTe Appearing Is Alarming |-The Daily Galaxy —Great
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Other Human Impacts: Readvance of Alpine
Glaciers



Other Human Impacts: Readvance of Alpine
Glaciers




No one has yet built a house in the valley ...
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but that’s not to say that a town could spring up
there in a thousand years



Intellectual Impact of Loss of Glaciers
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Intellectual Impacts: Under-the-ice discoveries



Change brings
_ .opportunity.
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Otzi, also
called The
lceman,
between
3350 and
3105 BCE



Otzi

clothes



northern Canada



















Intellectual Impacts: New ecology



MARCH 21,2025 | 3MIN READ

Stunning Antarctic Sea Creatures Discovered
after Iceberg Breaks Away

A calving iceberg exposed a region that never before had been seen by human
eyes, revealing a vibrant, thriving ecosystem

BY ASHLEY BALTER VIGIL EDITED BY ANDREA THOMPSON

A large sponge, a cluster of anemones, and other life is seen nearly 230 meters deep at an area of the seabed that was very recently covered by the George V1 lee
Shetf in Antarctica. Sponges can grow very slowly, sometimes less than two centimeters a year, so the size of this specimen suggests this community has been active
for decades, perhaps even hundreds of years. ROV SuBastian/Schmidt Ocean Institute



Intellectual Impacts: Loss of access






ol ﬁf Fjallsjokull, 2011
% Columbia University
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1 Iceland Fieldtrip
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Group photo with Claire, Nicole, Hannah, An, Lisa, Chen, Meghan, Dan,
Ananstasia, AJ, Claire, Vansa and me, Bill Menke



Louis Agassiz
discoverer of the
Ice Age

Swiss Geologist

The present is the
key to the past

The Ice Age was
discovered by

people who has
ready access to
modern glaciers



Mt Kilimanjaro
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My cousin (Nate Estes) by the Uhuro Peak sign



to see a
tiny glacier
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Furtwangler Glacier at sunrise



Intellectual Impacts: Discovery of Greenland and
Antarctic geology
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Although Antarctic
bedrock topography
has been mapped
using radar, very little
is known about its

geology

Gamburtsev Subglacial Mountains
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Intellectual Impacts in the Low CO2 Scenario:

Studies of Glacial Advance



Science

Scientists are analyzing data from
Denali’s Muldrow Glacier surge,
which might unravel answers about
the world’s glaciers

By Emitly Mesner
Published: Movember 14, 2021

As most glaciers are in
retreat,

studies of glacial advance
are currently limited

to surging glaciers, which
are atypical

e —

A view up the Muldrow Glacier shows jagged ice and crevasses, photographed on Sunday, Aprl 18, 2021, (Photo by Chris

Palm]



Intellectual Impacts in the High CO2 Scenario:

Nostalgia over glaciers



Erosion wears away all
of the Earth’s surficial
features.

Shiprock (New
Mexico), is all that is
left of a 27 ma volcano

The remaining portion
was formed ~1 km
underground. The
volcanic edifice is
completely gone



Will glacial morphological features become limited to a
few instances where they were lithified

Drop-stone from the Late Paleozoic Dinosaur Fossil
Glaciation (300 ma) (80 ma)



Avgar Shohamy, Alma Dixon, Jada Esler, Julizn Geoghegan, Eva Hall, Colin Hartan, Dev
aady 18 id2118 jas2192 emg2234 cha302 dh3142

Lee, Hachel KMartin, Lydia Miller, Vivian Rodrigusz Mardinez, oary Magar, Ashik Yao, Madelsine
m2127 lam2295 vim2123 Miguel az7 305 my2867
mrd210

It’s up to you
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