
The End of Winter                
As We’ve Known It?

Changes in Lake Superior Ice Cover 
at Bayfield, Wisconsin

By Neil Howk



Winter in Bayfield means Ice 



Earliest Ice Record     Alexander 
Henry - 1765



Earliest Ice Record - 1765

Freeze-up: 
December 15, 1765

Breakup:        
April 20, 1766

Ice Season:      
126 Days



What’s Happening to the Ice? 



The Start of a Science Project

•Bayfield Science teacher 
Rick Erickson •Junior Science and 

Humanities Symposium

•Intel International Science 
and Engineering Fair



Selecting a Topic

•Neil suggests investigating 
evidence of climate change 
close to home.



Presenting Results

•National Junior Science and 
Humanities Symposium.

•Intel International Science 
and Engineering Fair



Changes in Lake Superior Ice 
Cover at Bayfield Wisconsin

Forrest Howk 

Bayfield High School 

September 17, 2007



Lake Superior and the Apostle Islands

Lake Superior 
Ice Cover 
March, 2003



Hypothesis

Null Hypothesis: The ice cover on lake superior has not 
changed since the town of Bayfield was founded in 
1856.

Active Hypothesis: The ice cover on Lake Superior near 
Bayfield has decreased in the past 150 years. 



Procedure

1. My first source of data 
was from the Madeline 
Island Ferry Line.  

2.The Ferry Line then 
directed me to the 
Island Gazette for data 
dating to 1964.



3. Data from 1857-1964 was collected by looking 
back through issues of the Bayfield County Press.



Andrew Tate, one of Bayfield’s first 
settlers, noted the opening and 
closing dates of navigation from 
1857 to 1888.



In 1859, Andrew Tate kept records 
of boat arrivals and departures as 
deputy director for the port.

Why was Ice Data Noteworthy?



Open water was important for shipping.

Why was Ice Data Noteworthy?



Access to mail/danger for La Pointe residents.

Why was Ice Data Noteworthy?



Fishing, supplies, emergencies.

Why was Ice Data Noteworthy?



start 
year last boat first boat duration lastboat firstboat

1857 6-Jan-58 20-Mar-58 73 6 79
1858 24-Dec-58 10-Apr-59 107 -7 100
1859 26-Dec-59 15-Apr-60 111 -5 106
1860 17-Dec-60 17-Apr-61 121 -14 107
1861 22-Dec-61 19-Apr-62 118 -9 109
1862 31-Dec-62 10-Apr-63 100 0 100
1863 20-Dec-63 13-Apr-64 115 -11 104
1864 22-Dec-64 22-Apr-65 121 -9 112
1865 23-Dec-65 17-Apr-66 115 -8 107
1866 29-Dec-66 20-Apr-67 112 -2 110
1867 23-Dec-67 29-Apr-68 128 -8 120
1868 24-Dec-68 19-Apr-69 116 -7 109
1869 25-Dec-69 15-Apr-70 111 -6 105
1870 27-Dec-70 8-Apr-71 102 -4 98

Opening and Closing Dates of Navigation in Bayfield Harbor



y = -0.1737x + 436.46
R2 = 0.2902

y = 0.1621x - 311.62
R2 = 0.2115
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y = -0.3382x + 752.58
R2 = 0.3296
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5-year running mean



y= 1.1741x-2323.8
R2=0.3282

y = -0.3028x + 691.37
R2 = 0.0462
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Summary 

•The data indicates that there has been a significant 
decrease in Lake Superior ice cover at Bayfield 
Wisconsin.

•Although the data shows an overall trend of change 
in the past 150 years, the most dramatic changes 
have occurred since 1975.

•Since 1975 the ice season has begun an average of 
11.7 days later and ended 3 days earlier every 
decade.



Why are these changes happening?

•Technological advances in 
the local vessel’s design 
and materials might 
account for some of the 
change in the length of the 
ice season. 

N. Boutin-1890

Island Queen 

2007



Global Climate Change?

The most likely reason 
for a lack of ice is the 
rise in local air and 
water temperatures.



Data from Midwest Regional Climate Center

Bayfield Annual Mean Air Temperature from 1970 -2004
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Lake Superior is Warming

•Water temperatures are 
rising at twice the rate of air 
temperatures since 1980
•This correlates with 
decreasing ice cover over the 
same period 
•Research is by Jay Austin and 
Steve Colman of the Univ. of 
Minnesota Large Lakes 
Observatory (Duluth)

From  http://www.d.umn.edu/ 
~jaustin/ICE.html
(Austin and Colman, 2007)



Lake Superior’s Decreasing Ice Cover

March, 2009 March, 2010

Historical satellite data were used to measure ice cover in the Great Lakes from 
1973 to 2010. There was a significant downward trend in ice coverage for all of 
the lakes. The total loss for overall Great Lakes ice coverage is 71%, while Lake 
Superior showed a 79% decrease in ice cover from 1973 to 2010.  
- (Wang et. al., 15 Feb., 2012, Journal of Climate)



AMIC – Annual Maximum Ice Cover on Lake Superior                       
(Data from Assel, Cronk, & Norton, 2003)                                        
Bayfield - % of Ice Season with Ice Cover

AMIC vs. Bayfield
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Ice Duration on Lake Mendota
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Changes 
around the
Northern
Hemisphere

(36-37 of the 39 time series
are in the direction
of warming)

Source: IPCC 3rd Assessment 2001 Modified from Magnuson et al. 2000
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The April 15 Ice Out Line is Moving North

Jenson, Benson, Magnuson et al. In press



If the 30 year trend continues…

Opening and Closing of Navigation of Bayfield Harbor since 1975
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What will winter in Bayfield mean? 
•Less ice road?

•More wind sled?

•Longer navigation season?



What will winter in Bayfield mean? 
1765 – 126 days of ice

2006 – 54 days of ice

2036 – 0 days ?



The End of Winter 

As We’ve Known It ? 


