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SSE Indicator Fans sourcing from the Barre and 
Braintree Granite Stocks (Larsen, 1972) and Grenville 

plutons in Québec (Larsen and Donahue, 2003)

Barre Granite

Braintree Granite
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Glacial Striation Measurements

Additional Sources of Striation Data

• G. Springston & R. Dunn

• F. Larsen

• UVM Students: D. Brennan, M. McGee, 
A. Bosley, S. Fuller, S. Jones  

• S. Clark

• J. Van Hoesen

• R. Christman

• G. Connally

• P. MacClintock

• P. Calkin

• W. Cannon

• D. Stewart
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• Striations across the 
high ridge lines of the 
Green and Worchester 
Mountains indicate that 
ice flowed obliquely 
from NW to SE across 
the mountains at the 
peak of glaciation. 
Striations in this 
direction are the only 
preserved striations 
across the northern 
mountains.
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1: NW to SE

2: N to S

• Younger N–S striations, parallel to Vermont’s N–S 
valleys (e.g. Champlain Valley), indicate a change in 
ice flow direction, presumably occurring when the 
ice sheet was no longer thick enough to bury the 
mountains.



0 5 10 15 20 25 Kilometers

N

Montpelier

Morrisville

Swanton

Hardwick

Newport

Burlington

Island Pond

Waterbury

St. Johnsbury

St. Albans
• Ice flow conforms 

to/bends into the 
Lamoille and 
Winooski River 
valleys, most likely 
when the ice 
sheet had thinned.
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Younger Striation

Older Striations

Explanation
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“Early” ice flow to 
the SE across the 
Green Mountains
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Shift in ice flow to SSE

High-elevation 
striations record this 
shift, so the ice was 
still thick enough to 
cover the mountains 

when this shift 
occurred.
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At any particular 
point in time ice 

flow shifted 
smoothly from SE to 

SSE.
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How to drive ice into the 
Champlain Valley?

1. Elevation of the ice surface east of the Green 
Mountains had to increase relative to the ice surface 
in the Champlain Valley 

• Difficult to imagine a process that would funnel 
ice into the mountains and not into the 
Champlain valley

• That ice bulge and change in striation direction 
would propagate from north to south. There’s no 
evidence of SW-directed ice flow north of 
Appalachian Gap.



How to drive ice into the 
Champlain Valley?

2. OR Elevation of the ice surface in the Champlain Valley 
had to decrease relative to the ice surface east of the 
Green Mountains

a) If driven by rapid retreat and thinning, lowering of the 
ice surface in the Champlain Valley would have 
propagated from south to north.

b) If driven by a surge, lowering of the ice surface in the 
Champlain Valley could have initiated north of the ice 
margin (at the latitude where ice reversals have been 
documented in the Green Mountains) and propagated 
either or both north and south, respectfully up or 
down glacier.
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Flow Lines

Contour lines model 
a drawdown of the 
ice surface in the 
Champlain Valley:  

Rapid retreat; 
A Surge???
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Flow Lines

Steep inflection of ice 
surface contours 

(drawdown of ice in 
the Champlain Valley) 
propagates up-glacier, 

but stops near the 
latitude of Appalachian 
Gap: Is the ice sheet 

frozen to its base 
here?



10x Vertical Exaggeration

Pico 
Peak

Ice surface elevation ~930 m
Land surface elevation ~100 m

Ice Sheet thickness ~830 m
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Ice sheet profiles

0

200

400

600

800

1,000

1,200

1,400

0 10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000 90,000 100,000

Position of Ice Margin when Ice Sheet Thickness = 830 m @ Rutland

El
ev

at
io

n 
Ic

e 
Sh

ee
t S

ur
fa

ce
 (m

)

Distance (m)

60 KPa
80 KPa

100 KPa

0

200

400

600

800

1,000

1,200

1,400

0 10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000 90,000 100,000

Position of Ice Margin when Ice Sheet Thickness = 900 m @ Rutland

El
ev

at
io

n 
Ic

e 
Sh

ee
t S

ur
fa

ce
 (m

)

Distance (m)

60 KPa

80 KPa
100 KPa



0 1010 20 30 40 50 60 Kilometers

Glens 
Falls

Fort Ann 
Outlet

33 km

60 km

Cross-section Line

La
ke

 G
eo

rg
e

Estimated ice 
margin positions 
(33–60 km from 
Cross-section 

Line) at the time 
ice began flowing 

into the Champlain 
Valley. 

Ice margin 
positions are 

north of sections 
showing evidence 

of the Luzerne 
readvance 

(Connally & Sirkin, 
1971).
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Ridge, 2012



Ridge and others, 2012

Ice flow into the Champlain Valley occurred during a period of rapid 
warming and ice retreat in the Connecticut River Valley


