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Outline: Glacial (and related) landforms

» overview- Geomorphology: erosion vs. deposition

* mega-landforms ----

glaciated vs. unglaciated

Great Lakes

megalineations

large moraines

mega stoss-lee features

valley train systems

large proglacial lakes (Aggasiz)
marine terraces ?

ONoGRrODNE

 medium-landforms
1. drumlins/ flutes
2. eskers
3. kames and other ice-contact
4. roche moutonees
5. outwash plains and delta
6. paleo-braid bars

* micro-landforms
1. crag and tail
2. hairpin erosion marks
3. striations
4. micro stoss-lee
5. bullet stones



Glaciation in North
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glacial lobes

- glacial meltwater drainage

- http://www.youtube.com/w
atch?v=wbsURVgoRDO

- http://www.nature.com/nat
ure/journal/v500/n7461/ext
ref/naturel12374-svl.mov

(video of glacial retreat)

\ MAP OF SURFICIAL DEPOSITS AND MATERIALS IN THE EASTERN AND CENTRAL UNITED STATES g I “f‘
(EAST OF 102" WEST LONGITUDE) b

D . Fullrion. Chiares . B, and Jean N, Pemnel


http://www.youtube.com/watch?v=wbsURVgoRD0
http://www.nature.com/nature/journal/v500/n7461/extref/nature12374-sv1.mov

concept of constructional (depositional) vs.
destructional (erosional) landforms

canyon -- volcano --
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MEGA-SCALE LANDFORMS



Great Lakes with Bathymetric Data




Great Lakes, Feb. 2014
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This image, acquired by the Moderate Resolution Imaging Spectroradiometer (MODIS) on NASA's Aqua
satellite, shows the Great Lakes on February 19, 2014, when ice covered 80.3 percent of the lakes. Image
Credit: Jeff Schmaltz, LANCE/EOSDIS MODIS Rapid Response Team, NASA
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lce Flow Directional
Indicators

b

Northern Illinoi

s flutings

.

Mega-lineations on 10m DEM
from southeastern IIIinoi_s




Mega-lineations on 10m DEM from southeastern
Hlinoi<



Western lllinois lineations and areal scouring




Northern lllinois flutings




Glacial lce Margins
Wisconsin Episode
aass Terminal moraine

Ninois Episode

PRecessional moraine

e=eee Uncertain recessional moraine

asias Terminal till border
Uncertain till border

Pre-lllinois Epizodie
aesnas Till border

Recessional ice margin; St. Clair
Co. Grimley and Phillips, FOP 2011




Wisconsin Episode
(or Wisconsinan Stage)

outwash
pre-20,000

~ 55,000 to 12,000 years ago

diversion of slackwater
Mississippi R. lakes
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 Google Maps or Bing Maps

e http://www.bing.com/maps/
e http://www.google.com/maps
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MEDIUM-SCALE LANDFORMS






LIDAR image, Champaign County




Moraines.....

Ralls Ridge, Randolph Co., IL
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Southern Il

Map of a Moraine ---
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Kaskaskia Ice

Stream
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lce Streams

Initial condition
e e
~
i Ice shelf
Ice sheet interior I
lce stream i
or outlet glacier

Change downstream forces
—_— =, Decreasing elevation
and mass
ok v,
Sk

Lubricate bed i i
—— Decreasing elevation
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"4
\ Ice shelf
el Increasing flux  Of tongue

Increasing flux jcepergs




Eskers - glacifluvial

http://www.youtube.com/w
atch?v=CVAPW{fyoxK4

http://www.youtube.com/w
atch?v=wnQCi-rTJas

Glacial Period

Post-glacial Period



http://www.youtube.com/watch?v=CVAPWfyoxK4
http://www.youtube.com/watch?v=wnQCi-rTJas

large esker in Manitoba



(Fayette Cuty)
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near Sugar Grove, Kane Co., IL

terminal
drumlin esker kame moraine

outwash
plain

Monticello Rd. kame (Wisconsinan)

kettle hole
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Glacial ridges in south-central lllinois

b,

Neudecker’'s Mountain, Madison County

Keyesport sand and gravel pit,
Bond County






Moraine blocked lakes

Glacial Lake Pingree --- near Pingree
Grove, Kane County, IL

varved lake deposits
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Ice-walled lakes

McHenry Co., IL



L. Clayton et al. / Geomorphology 97
(2008) 237-248; Ice-walled-lake plains:
Implications for the origin of hummocky
glacial topography in middle North America

—~

collapsed-till hummocks rim

ice-contact

% kilometer



Drumlins — streamlined hills

DRUMLIN An oval-shaped hill, largely composed of glacial drift, formed beneath a glacier or
ice sheet and aligned in the direction of ice flow. They tend to be up to a few km long
and up to 50 m in relief.



Drumlins

DROMKIN
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Fluvial deposits in an
elongated drumlin, WI

Drumlin in Alberta, nada



Waves,rain, Gl mefting snow carve Chimney sluffs,
creating knife-edge ridges and pinacies f glacially
earth alang Lake Ontaria’s shore. vou
can enjay the bluff, the lakeshore, forests and
‘on designated trais and in

# picnic areas.
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lineations (flutings)
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Roche moutonnée

i
i Feg pirscron
i P~
e e - o
- -~ - 1 ™
| - - ;'&,.m \
4 = i - - -._':!I
sigges in clll evalution ol o o = = ey U7
/ a 150

Topegtaphis 5

§H2Eting

Fig. 11, A model of the evolution of roches moutonnées in
Upper Deeside,

Stage 1: Lee side surface slabs removed, exploiting topo-
griphic sheeting

Stage 2: Vertical faces migrate up ice with depth limited by
depth of erack propagation

Stage 3. Continued back wearing and successive cycles ol
deepening

Stage 4: Staircase cliff. The top of the roche moutonnée may
have been lowered by abrasion.




http://www.prairie.illinois.edu/shilts/gallery/s

hilts-gallery-keyword.shtml

Shilts Image Gallery


http://www.prairie.illinois.edu/shilts/gallery/shilts-gallery-keyword.shtml

Micro-landforms (features)



Striations

Lohr Quarry, Madison County, IL

(lllinoian)



hairpin erosion mark (Alton, IL)
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chatter mark

faceted and striated stone



LIDAR



Alluvial deposit mapping (Cahokia Fm.)
guided by LIDAR (Pius Welbel)

oDiess Co., Galena Quad
28 Aug 2013 1:24,000



Terrace mapping guided by LIDAR
(Pius Weibel)

P
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"""""""""""" 30 Aug 2013 1:80,000

Jo Daviess Co., Galena Quad
29 Aug 2013 1:12,000



Eolian features: Dunes, Yardangs
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Ice-walled Lake Plains in lllinois

B. Brandon Curry, Michael E. Konen,
Catherine H. Yansa, and Thomas V. Lowell

1) This shaded relief map shows ice-walled lake plains, flat-  2) An oblique quasi-three-dimensional view of the largest
topped hills with ridges surrounding them, in Illinois. ice-walled lake plain highlighted in Figure 1.



sand and gravel in valleys, outwash tans, and ice-contact ndges

Winnebago Fm; diamicton deposited as till and ice-marginal sediment
[ s

Glasford Fm; diamicton deposited as till and ice-marginal sediment

UNGLACIATED AREAS



Driftless Area Topography




INDIANA GEOLOGICAL SURVEY
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U5, Department of the Interior
USS. Geological Survey

National Elevation Data Set Shaded Relief of Ohio
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U.5. Geological Survey

National Elevation Data Set Shaded Relief of Minnesota
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National Elevation Data Set Shaded Relief of Pennsvivania
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