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Extent of Northern Ice sheet during last Ice Age
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Reconstruction of
Ice sheet ~16
thousand years
ago

Shaw et al. 2006

Maximum ice extent

Fig. 8. Maximum extent ice. Thin blue lines are generalized flow lines; heavy blue dashed lines are major ice divides. The underlying digital elevation
model shown here, and also on Figs. 9-12, depicts the distribution of land and water at 13ka (Shaw et al., 2002), and is therefore an approximation only.



Reconstruction of
Ice sheet ~16.8
thousand years
ago

Shaw et al. 2006

14 ka (c. 16.8 ka cal BP)




Reconstruction of
Ice sheet ~14
thousand years
ago

Shaw et al. 2006

12 ka (c. 14 ka cal BP)




Reconstruction of ice flow directions between 35 and 10 ka
https://novascotia.ca/natr/meb/data/mg/MAP/pdf/map 199-2003 front 600 cln.pdf
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https://novascotia.ca/natr/meb/data/mg/MAP/pdf/map_199-2003_front_600_cln.pdf

Last Ice Age phases in Nova Scotia
https://novascotia.ca/natr/meb/fieldtrip/

glacier.asp
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Cross-cutting striations with
different orientations & ages
Wittenburg Mountain

https://novascotia.ca/
natr/meb/fieldtrip/stop9.asp
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Latest Ice Age lasted from ~3 million years to 10,000 years ago.
As a result of global warming, temperatures in 2050 and 2100 are forecast
to be similar to those between 7,000 years ago and 200 million years ago
do NOT fit natural patterns indicating the influence humans




Sea Level over Time
(ka = thousand years)
Batchelor et al 2019

Sea level varied
between -150 and O
Metres over the last
800 thousand years,

l.e. over the last Ice Age
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Forecast Sea level rise in
NS

W Sensitivity to Expected
N Sea Level Rise
Nova Scotia, Canada
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Drowned landscape of South Shore of Nova Scotia




Terminal moraine formation Sable Island

233.

Boulder clay [
indrumlin |



Granitic rocks

Meguma Zone




Drumlins in Nova Scotia (Stea)

Drumlins are egg-shaped hills of sediment

made of boulder clay that have been streamlined
by ice flow with a steeper slope on the upflow
end.

In Nova Scotia they occu



Grand-Pré LiDAR

Province of Nova Scotia 2019-20
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Drumlins in Grand Pre area (southern part of image)
produced during the last phase of the Cenozoic Ice
Age



Iceland: ice margin, fringing drumlins and sequentially regressive

McCracken+2016, Origin of the active drumlin
field at Mulajokull, Iceland: new insights from
till shear and consolidation patterns
http://www.elsevier.com/open-access/
userlicense/1.0/



http://www.elsevier.com/open-access/

Ice margin and drumlins radiating
outwards

Cross-section of a drumlin showing
layers in the boulder clay

McCracken+2016



Annapolis Valley (NS) during and after the Cenozoic Ice Age
showing origin of eskers, kames and deltas
Glacial Period

-

125-110ka -

N.B. deltas likely formed at an Ice-Lake
margin named the DeGeer Sea/lLake.

Stea & Mott 1998 Géographie physique
et Quaternaire, v52,n° 1,

https://novascotia.ca/natr/meb/fieldtrip/vista2.asp



Deltas at ice margin, cross bedding produced by wind and

IE Terrestrial ice margin with meltwater discharging into the sea or a lake

Topset beds are truncated

Erosion surface i Foreset beds

el

Bntto;1 set beds are preserved

Layers curve in towards the horizontal (asymptotically)
at the base of a cross bedded unit
Water current
X / (river or sea)

subglacial system:
tunnel channel, tunnel valley
or esker

glacifluvial system

(partly forming delta plain) ; G b s
B glacimarine / glacilacustrine delta '__.__,‘ ~ ; : R g
Lang+2020 \k&\\\\\\}i\

Sedimentology
doi: 10.1111/sed.12776

1
Bottom set beds

https://www.slideshare.net/angelabentley/
sedimentary-structures-smallas-
12734617



https://www.slideshare.net/angelabentley/

Ice margin delta: Duncanson Brook, Gaspereau




Glacial
features
New Minas

r—

https://novascotia.ca/natr/meb

/
fieldtrip/vista2.asp

Delta: inas Basin North
Shore


https://novascotia.ca/natr/meb/
https://novascotia.ca/natr/meb/

River History
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Ice age

https://www.mikmaweydebert.ca/ancestors-live-here/debert/an-ice-age-
world/



Time scale, climate, land and sea in Nova
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Possible causes of glaciations



Milankovich CyC|es: Insolation (INcomming SOLar radiATION)

) Eccentricity Precession
Are three main factors:
{1 3,000 ye\:ga;rcm now) N?tgid-las‘;ftfr
1. ECCENTRICITY that
Varies Between an ellipse Maximum it 2=
Todays tilt -

and a CifCle Minimum tilt ﬁ-—-.‘
— it takes 100,000 years. il

2. TILT or wobble varies i / Plane of
between 24-5 and 27.5°
and takes 41,000 years.

3. PRECESSION is the
gyroscopic rotation of the
axis of rotation.

Period: 100,000 years Period: 41,000 years Period: 26,000 years




lllustration and video of Precession

Precession
~21,000 years

Eccentricity
100,000 -
400,000 years

GIFs de Fisica




a) Correlation of interglacials with orbital eccentricity

g 2 00-18 in shells changes directly as a result of
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values indicate a warm climate.
b) Correlation of interglacials with obliquity ) )
: The graphs plot delta O18 versus Time in
g * thousands of years, and show that delta O18
s i peaks correlate with delta O18 minima for both
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Best 2017 Phenomenology of Ice Ages
Earth Science Research; Vol. 6, No. 2; 2017



Warmer

Earlier Glaciations Composition of Atmosphere

Glaciation recurs across Earth history. could
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https://slideplayer.com/slide/4204422/ Life forms P.F. Hoffman116
(SnowballEarth.org; accessed Dec 2017).
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