Lecture 10

Skaftafelljokull (glacier)



Part O: Social Media



narrow steep-walled valley:
nothing specifically glacial
probably too narrow for
glacial flow




wider steep-walled valley:
steps mildly reminiscent of
staircase cirques
pillars unlikely to survive
glaciation
probably not glacial



big boulder as seen from a cave:
probably fell off cliff

no reason to think it’s glacial




two glacial valleys
hanging cirque on right
moraine

lakes

outlet stream




cirgue
arete
cirque lake




Part 1: Sea Level
More complicated than your might expect
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11000 cm in 7000 years

1.6 cm per year

about a half-foot per
decade

7006 yealrs
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not the same everywhere?
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Reason for sea level changes

1. ice volume of glaciers

2. thermal expansion of oceans

3. gravitational attraction of glaciers
4. Earth rotation

5. shape of earth (isostacy)



1. ice volume of glaciers

glacial volume change

height =
J surface area of oceans



26.5 million
cubic
kilometers

361 million
square
kilometers

= /3 meters



(2) Thermal Expansion of ocean

height
= 2.1x107* X thickness X A temperature



Contributors to global sea sea level rise (1993-2018)
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ASST for CMIPS Ensemble, yr. 100

Ocean Warming

Prediction for
next 100 years

4-2 degC

Latitude



Thermal Expansion of ocean
height = 2.1x10™* x 50000 cm X 2 degC

=21 cm



3. Gravitational Attraction of Glaciers

Before

Glacier

After




Sea Level Change Relative to April 2002
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Sea level fall near Greenland comparable to sea level rise in
equatorial ocean
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4. Rotation of Earth

centrifugal force
causes equatorial
bulge




spin faster

e falls

® rises




centrifugal force
causes equatorial
bulge




axis tilts

e falls

® rises
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sea kevel in m
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Rebounding

Subsiding

esri

p—

Esri, HERE, MPS | Esri, HERE, Garmin, LISSS, EPA, NPS
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Glacial-era sea cliff on Reykjanes




' Beach
= terraces in
Greenland

Interestin
because
they are
dateable




Relative topography at 18 ka (m)
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Lake Bonneuville









BON NEV' LLEF"’"{:Peéi(: 18K iea_r_s_ ag

Pl
g — .

15K years ago

v . ‘.' .
T e

o




39° N 40° N 41" N 42° N

38° N

Sehoo lake stage (Lake Lahontan)

D

It 50
L -
1 L 1
120° W 1M9° W 118 W 17w
1315 1320 1325 1330 1335 1340

Estimate of the SWL Elevation from Shoreline Features (meters above sea level)

39°N 40° N 41° N 42° N

38° N

Bonneville lake stage (Lake Bonneville)

T T T T T
I I I ]
114° W 113" W M2°W 1M1° W
e s
1550 1570 15580 1610 1630

39" N 40" N 41° N 42° N

38° N

Provo lake stage (Lake Bonneville)

L] I I I 1
50
I < -
1 1 1 1
14w 13w 1M22W 1M1TW
I

1440 1450 1460 1470 1480 1490 1500 1510




4 shoreline features
paleolake

tilted equipotential
surface \

IIIII



tilted and domed
shoreline features

subsidence of
perifheral bulge

tilted paleoshoreline i

postglacial
i rebound
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1.8 cm year
of uplift

roughly
1 min
50 years
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gone in
2500 yrs




Height of forebulge (m)

position of peak e shifts glacier-ward with time
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Height of forebulge (m)

range where slope reverses
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isostatic
subsidence
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glacial
marine

sediments
in Maine




drop-stones?




75" W 707 65" 60"

7~ (11.65-11.25 ka)

357

A) Massachusetts
(Oldale et al., 1993)

B) Maine
(this study)

C) Nova Scotia
(Stea et al., 1994)

D) Quebec
(Dionne, 1988)

E) Newfoundland
(Forbes et al., 1993)
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. TIMING OF SEA-LEVEL LOWSTANDS

A) Massachusetts
(Oldale et al., 1993)

B) Maine
(this study)

C) Nova Scotia
(Stea et al., 1994)

D) Quebec
(Dionne, 1988)

E) Newfoundland
(Forbes et al., 1993)




forebulge on a spherical earth Ice Load
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Vitilevu Island, Fiji




SLIP (e.g., mangrove peat)

Ponded microatolls

Open-water microatolls

Terrestrial limiting (e.g., undifferentiated peat)
Marine limiting (e.q., coral)
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Reef 1: Modern coral

Reef 2: coral from a
period of higher
sea level
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Isolation Basin

Marine Sediments




sediment transition recognized
through fossils and

Sf,@e
7 radiometrically dated

Lake Sediments

Marine Sediments
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