The End of Winter
As We’ve Known [t?

Changes In Lake Superior Ice Cover
at Bayfield, Wisconsin

By Neil Howk



Winter In Bayfield means Ice
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Earliest Ice Record Alexander
Henry - 1/65




Earliest Ice Record - 1765

Freeze-up:
December 15, 1765

Breakup:
April 20, 1766

lce Season:
126 Days




What’s Happening to the Ice?




The Start of a Science Project

*Bayfield Science teacher

Rick Erickson

eJunior Science and
Humanities Symposium

eIntel International Science
and Engineering Fair



Selecting a Topic

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

Climate Change
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Presenting Results

*National Junior Science and FEEEEEa——.
Humanities Symposium.

eIntel International Science
and Engineering Fair
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Changes In Lake Superior Ice
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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.
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Madeline Island Ferry Line Procedu re
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It's Getting to Be -
That Time of Year
.. Wonder When?

Opening of Navigation Was
in the Olden Days. as Now,
8 Matter of Major Imporiance,
By ELEANOR KNIGHT

This month Bayfield will be 89
years ald. Also, In this month of
March the ice may or may not go
oul of the bay. Chances are that
it will not. for. sz the follawing

y Press | =

Established ~1870

ggii";u" “Faithful” Makes the First

.. Boat Crossing of Seaso

3 impreved
oo -Lfn_'l.?




‘ It's Getting to Be -
' That Time of Year | - -
.Wonder When? =

| Opening of Navigation Was
in the Olden Days, as Now,
& Maiter of Major Imporiance,
By ELEANOR KNIGHT

This month Bayfield will be 89
years old. Alse, In this month of
Mkiarch the ice may or may not go
out of the bay. Chances are that
N it will net, for, az the following
record shows, i1 went owt in

March only twice in 31 years. Pl
the benefit of those who like Lo
guess at the departure date of
the jee this table ix reprinted, It
furst appreared in The Press in 1888
with the stalement: “The Pross is
i et o Andrew Tate, one of
¢ LCayficid's first settlers. for this

W et showing the opening and
vinz ddates of navigation since
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Why was Ice Data Noteworthy?

In 1859, Andrew Tate kept records

"Dzstmct Attorney, :
Town Official, et/ OF boat arrivals and departures as

Andrew Tage Was, It Seems,

o | deputy director for the port.

Mos: Versatile Individuals,
Dy ELEANOR KNIGUT

Andrew Tate was Dayfeld's
©pieneer druggist., He built and
lived in the house now owned by’
Mus, E. R. Mitahell, and his drug
store was thse by — right where
the Odd Fellows building now
stands. To say mcrely that An-
drew Tale was a druggist is deinyg
hun an injustice, because for
many years he was lawyer, doc-
_tor and general adviser to the
- whole 3

' He came to Bayvfield in 1857 and,
like most of our pioneer men,
¢ undertook many civie jobs and
. did them well. Through his ef-
. forts the first school was organ-
+ ized. Far many years his services
_ s legal and medical adviser were
in demand and were given to all,
uwsually without price. He was
county judge, district attorney, !
coumdy treasurer, member of the
town board, president of the
vater company, and held other! |

'minor offices, all with honor to
, imself and profit to the com- I
, munity. ) |
|

Opne of his jobs in 1859 was
Deputy Collettor for the Port of
Bayfield. He kept the record of

. buat arrivels and departures, and
i when the Steamer “Lady Elgin”

 adhinh Todé PrarlBoelled o e el




Why was Ice Data Noteworthy?

Open water was important for shipping.
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Bt.qamboat Excuulun

!mlmimls' no ut!wr town 'in tlm
northwest. celebrated New Y. ear's day,
us did Bayfield, by a steamboat ox-
cursion. Capt. Pike placed his light-
er at the disposal-of the* people and
Capt. Murpby with his tug May
Corgan firnished the motive . power.
The afternoon was as bright and balm
g as a September day, and the re-
sult was betweon two and three hun-
dred people par ticipated in an ovent
‘that will long be remembered.  The
bouts left the Dalrymple dock sbont
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thus giving all an An-opportunity to
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Why was Ice Data Noteworthy?

Access to mail/danger for La Pointe residents.
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tion Picture Serial Story
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Three M n Meet Tra lC ‘ ha\_:ing been A‘ttractud by <ignal fi1
K { built on the island beach and - by t
sounding of a fog siren. Latest 1epor
eath In Icy Waters are that Johnson has about fully r
covered.
_ " All three of the drowned men lea
In what 1is undoubtedly the most shore, which we ﬁnal?y succeeded in|families, - Mr., Wright his wif
tragic accidents occurring on  Cheaua- | doing and attempts were made to res-|mother and | sister, Mr. Tiegen h
megon Bay in many years was the|cue us. This however, was not accom-|Wife and two sons and Mr. Russe
drowning Monday afternocon of three|plished until about half past six|bis wife and six sons.. To .each ai
well known Madeline Island residents, {0’clock when Matt Tiegen and Miles|2ll of these the greatest sympathy
Charles Russell, Chauncey Wright and | Peterson reached us.: In  the mean-|the Press and the entlre commumty
Nels Teigen.  The sudden deaths and! tmﬁc we had great dlﬁ‘culty in main-|extended. - |
miraculous escave from a like fate by | tai our seats the ice and cold A pathet:c.feature of ‘the tragec
the two survivors of the hcr:id_ent, water chilling us to the bone. We|lies in the faot that . Mrs, Russell h
Capt.” Angus and W. 8. Johnson,-cast|liad not been in this position 10ng[hub recently undergéne a serlous o
a gloom upon the city and their home when Charlie was stricken dead by eration in an Ashland hospital a1
village LaPointe, which is indeed diffi- | heart failure, undouptedly -aggravated 174» now . convgleacent - The mere fa




Why was Ice Data Noteworthy?

Fishing, supplies, emergencies.
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plowed land, fences, farms would
grow under their hands, with
half the labor now given to pro-

Gar-How II Proved Inadequate
for Job of Cutting Ice Bridge
frcrm La Pointe to Mainland.

Tha. ice bridge hetw.on Made-
tae land and wne Bayiic.d main-
fand has been cut and navigation
wus vpenzd s ‘atternson aboud,
d:ti) o'cloek, wath the Nithevo as e
rivitg at d:4dbh and Gar-How [l
soree 10 munutos later.

But it was not as simple as it
sounds. Gar-How Il attempted on
Sunday afturncon to cut the ice
planking but gave wp after sev-
cerz! hours of work, reaching a4l
puint off O'Brien's landfng. An-red
ciher asshult was made Mondaynes
ta2 Loat riaching a point abouthis
half way to Bayfield. . big

Continued cold weather, wellbt-
buxow freezing cach night, made U’_
impractical further efforts by the of
ferry boats. ach



Opening and Closing Dates of Navigation in Bayfield Harbor

start
year

1857
1858
1859
1860
1861
1862
1863
1864
1865
1866
1867
1868
1869
1870

last boat

6-Jan-58
24-Dec-58
26-Dec-59
17-Dec-60
22-Dec-61
31-Dec-62
20-Dec-63
22-Dec-64
23-Dec-65
29-Dec-66
23-Dec-67
24-Dec-68
25-Dec-69
27-Dec-70

first boat

20-Mar-58
10-Apr-39
15-Apr-60
17-Apr-61
19-Apr-62
10-Apr-63
13-Apr-64
22-Apr-65
17-Apr-66
20-Apr-67
29-Apr-68
19-Apr-69
15-Apr-70

8-Apr-71

duration

/3
107
111
121
118
100
115
121
115
112
128
116
111
102

lastboat firstboat

6
-7
5

-14
-9
0

79
100
106
107
109
100
104
112
107
110
120
109
105

98



Opening and Closing Dates of Navigation for Bayfield Harbor
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Duration of Closed Navigation for Bayfield Harbor
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Opening and Closing of Navigation of Bayfield Harbor since 1975
y =-0.3028x + 691.37
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Summary

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

eAlthough 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?

Island Queen

the local vessel’s design
and materials might
account for some of the
change in the length of the
iIce season.



Global Climate Change?

The most likely reason.
~fora laek of lcei-s ]:he_i




Bayfield Air Temperatures ... Fairly Steady?

Bayfield Annual Mean Air Temperature from 1970 -2004

Temp.|

1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

Years

Data from Midwest Regional Climate Center



Lake Superior is Warming

Temperature, C
— — e — —
O N _ s & &

Q_o

% ice cover

= Air temp: ~0.06 Ciyr
Water temp: ~0.12 Chyr |

-
.- g S

1980 1985 1990 1995

2000

2005

\Water temperatures are
rising at twice the rate of air
temperatures since 1980
eThis correlates with
decreasing ice cover over the
same period

eResearch 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 vs. Bayfield

y=-0.0039x + 8.4678 y=-0.0077x+16.011
— R0.0264= k R0.1677=
oo Lo LA 1 e ]
o VI W RO Y

Ice Cove
N S § S S S
|

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



lce Duration on Lake Mendota

@ 10 longest ice covers

@

19 days less per 100 years

‘ 10 shortest ice covers

2000

Magnuson 2007



Changes
around the
Northern
Hemisphere Baikal, Rygqj -2Ke Mendota, wi

MacKenzie River, Nw Terr.

Kallavesi, Finland

Lake Mendota, WI

R
Grand Traverse Bay, Lake Michig

(36-37 of the 39 time series .
are in the direction Baikal, Russia
of warming)

Ka\\aves'\, F'm\and

1840 1880 1920 1960 2000

Source: IPCC 3rd Assessment 2001 Modified from Magnuson et al. 2000




The April 15 Ice Out Line is Moving North

Breakup 1sophenss
15 Apnl

(| 2000 - 2004
s 1995 - 1999
WS e 1990 - 1994
1985 - 1989
- 1984

'3- 1979

0 100200 km ®  smdy lakes

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?

oL ess ice road?
More wind sled?

eLonger navigation season?




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

2006 - 54 days of ice







