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Great Lakes Ice Cover Winter 1871-72
R. A. Assel

Lake Survey Center
National Ocean Survey, NOAA
Detroit, Michigan

ABSTRACT. Thirty-five ice charts were produced from data
collected on 23 Lake Survey Center ice reconnaissance flights made
in the winter of 1971-72, In addition, five summary ice charts,
illustrating ice distribution patterns for short intervals during
the winter over the entire Great Lakes, were produced from Lake
Survey Center, United 5tates Coast Guard, and Canadian ice Teports,

Freezing degree-day accumulations indicate that the 1971-72
winter was severe on western Lake Superior and near normal
throughout the remainder of the Great Lakes.

Ice formation was reported November 10 in western Lake
Superior at Duluth Harbor and along the perimeter of all the
Creat Lakes by the end of January. The periocd of maximum ice
cover varied from the second week of February to the last week
of March for individual lakes. During this time maximum ice
cover was estimated to be as follows: Lakes Superior and Frie,
95 percent; Lake Michigan, 40 percent; Lake Hurom, 70 percent:
and Lake Ontario, 20 percent. Ice covers begin to decrease
during March. Last reported ice ranged from May § for the
lower lzkes in the Niagars River to June 8§ for the upper lakes
in western Lake Superior.

INTRODUCTION

The Lake Survey Center began visuzl aerial ice recomnaissance
flights over the Great Lakes in the winter of 1962-63 to gather information
on the aresl extent and structure of the Great Lakes ice cover. Rcports
describing those activities are available from the Lake Survey Center,
Scientific Services Group, This report describes the 1971-72 wisual azerial
ice reconnaissance program and includes a brief discussion of ice and
weather conditions. Canadian Department of the Environment and United
States Coast Guard ice data supplement and add continuity to the Lake
Survey Center data.

DATA COLLECTION

Aerial Obhservations

Approximately 64 hours and 5,183 miles (8,292 km} were logged during 23
flights {Table 1) made in the winter of 1971-72. The majority of fliphts were
made in chartered aircraft flying at altitudes up to 6,000 feet (1,800 mj.
Flights on March 14, April 18, and May 3 were made in U.5. Coast Guard aircrafc.




Visual observations of ice conditions were recorded on worksheets and ice
charts were prepared immediately after each flight. Ice charr data was
transmitted to the 1.S. Coast Guard Ice Navigation Center in Cleveland, Ohio,
on 2 real-time basis as part of the Lake Survey Center participatiom in the
Navigation Season Extension Program on the Great lLakes and St. Lawrence
Seaway. lce charts prepared by Coast Guard Ice Navigation Center were
transmitted to the Lake Survey Center throughout the winter.

Surface Observations

U.S. Coast Guard ice messages and Lake Survey Center ice observer
reports were used to monitor nearshore ice conditions throughout the winter
and to plan winter field activities, This data was used in identifying
areas of first ice formation and areas where ice remained longest.

ATA PRESENTATION
Freezing Degree-Days

Freezing degree-day values were calculated for Duluth, Minn.; Sault Ste.
Marie, Mich.; Green Bay, Wis.; Alpena, Mich.; Detroit, Mich.; Cleveland,
Ohio; and Rechester, N.Y., (figs. 1-6) for the period November 1971 through
April 1972. A freezing degree-day is defined as a day with the average air
temperature one degree below 32°F (0°C)., A cumulative sum of the daily
values serves as an aid in scheduling reconnaissance flights, estimating
time of maximum ice cover, and for winter classification. Average temperatures
for the freezing degree-day calculations were taken from the Weekly Weather
and Crop Bulletin of the Department of Commerce.

Summary Ice Charts

Summary ice charts were compiled to illustrate ice conditions for the
entire Great Lakes during three periods of the ice season; (1) ice formation
{figs. 7 and 8), (2) waximum ice cover (fig. 9}, and (3) ice decay (figs.

10 and 11). They present a general view of ice concentrations and distri-
butions on each luke for the time period shown and represent a composite of
data and not synoptic conditions.

Area Ice Charts

Thirty-five ice charts (figs, 12-46) show ice conditions at specific
areas in the Great Lakes system between January 15 and May 4, 1972. They
cover Lake Supcrior, Whitefish Bay, the 5t. Marys River, the Straits of
Mackinac, southern Lake Huron, Lake St. Clair, western Lake Erie, and eastern
Lake Omtario. Data on ice charts include ice concentrations, ice boundaries,
openings in the ice, age and size of ice floes, ice topography, snow cover,
and stage of melting. Abbreviatrions and symbols used on ice charts are givenm
in Table 2,




WINTER CHARAUTERISTICS
Winter {lassification

Based on maximum freezing degree-day accumulaticns at representative
National Weather Service stations for each of the Great Lakes, winters are
classified as mild, normal, or severe. A comparison of 1971-72 freezing
degree-day accumulations with the 1961-70 means shows that western Lake
Superior experienced a severe winter {fig. 1) while the remainder of the
Great Lakes Busin experienced a near-normal winter, slightly above nmormal
in the upper lakes and slightly below normal on the lower lakes (figs. 1-61.

Winter Weather

November was a menth of rapid change as atmospheric pressure troughs
and ridges moved in quick succession across the continent producing periods
of above and below-normal air temperatures. The average monthly air
temperature over the Great Lakes was near normal, MNovember snowfalls of
16,7 inches {42 cm) and 12.6 inches (32 om) occurred at Houghton Lake, Mich.,
and Green Bay, Wis., respectively, The Green Bay snowfall was the greatest
in 72 years while the Houghton Lake snowfall was over twice the normal
for November,

AiT temperatures were above normal in December. The average at
Cleveland was 33,.7°F (4.3°C), the highest December tempecrature in 40 years,
Precipitation was above normal and new monthly records were set at licughton
Lake, Mich., (4.48 inches (11 cwm) - greatest in 53 years), Green Bay, Wis.,
(3.15 inches (8 cm} - greatest in 50 years) and Milwaukee, Wis., (4.34 inches
(11 ¢m] - most December precipitation in 84 years).

Temperatures were generally below normal in eurly January. The third
week of the month provided some relief from the cold as circulation off a high
pressure center southeast of the Great Lakes brought warm air and above-normal
temperatures to the region. Cold weather returned as artic air moved south
the last week of January. A small cyclonic disturbance developed over the
Rockies and intensified as it moved toward the Great Lakes and brought
blizzard conditions to the region on January 24 and 25, Sault Ste. Marie,
Mich., received 53.2 inches (135 cm) of snow in January, the greatest single
monthly snowfall ever recorded for the Soo,

Winter storms during the first and third weeks of February brought high
winds and heavy snowfull. Sault Ste. Marie set a4 new February snowfall record
with 41.3 inches {105 em) of snow. Erie, Pa., also set a new February record
with 32.1 inches (82 cm), the greatest in 25 years. With the exception of
the third week, February temperatures were below normal in the Great Lakes as
arctic air dominated the regionm,

Ajr temperatures in March were also below normal. Snow depth at Sault

Ste. Marie was 50 inches {127 cm)}. the greatest March Snow accumulation in
84 vears.




in April precipitation was generally above normal, while monthly
temperatures were below normal for the fourth consecutive month. Average aitr
temperatures rose above freezing by the second week in April. However, a new
1ow temperature record of 12°F (-11° ) was set at Duluth, Minn., on April
25th. Milwaukee, Wis., experienced a temperature of 39.4°F (4.1°C), the
lowest April temperature in 22 years,

NISCUSSION
Lake Superior

An ice reconnajssance flight was made over Lake Supericr on March 14.
Flights were made over the 5t. Marys River and Whitefish Bay on January 21,
March 14, 23, April 5, 11, 20, 26, 27, and May 4. Omne ice chart was compiled
for Lake Superior {fig. 12}, six ice charts were compiled for Whitefish Bay
(figs., 13-18}, and seven ice charts were compiled for the 5t, Marys River
(figs. 19-25).

Bays and harbors began to freeze over in late [ecember and early January
although temporary ice skims were reperted at Duluth Harbor om November 10,
in the shallows of Whitefish Bay on November 27, and in the lower portiom of
the 5t. Marys River on November 30. The southern half of the river was ice
covercd by the end of December., The northern half of the river and Whitefish
Bay accumulated extensive ice cover by mid-January. By the end of January
both the St. Marys River and Whitefish Bay were completely covered, As shown
in figure 8 ice lined the shore and extended well into portions of the lake
at that time., The Jast ship passed through the Soo Locks on February 1
ending a 307 day season, the longest on record., Ice-formation potential
or. western Lake Superior was above normal in February as indicated by the
greater than normal freezing degree-day accumulations (fig. 1). By the end
of February accumulations were approaching maximum. On February 27, the
lake was estimated to be 95 percent ice-covered, Ice conditions observed
on a reconnaissance flight over the lake on March 14, timed to coincide with
the period of maximum ice cover, are as fullows. Winter ice containing cracks
and peools and having a light snow cover was observed in the west end of the lake,
An area of young ice that extended to the north shore and eastward past
5ilver Bay was cbserved to originate about midway between Duluth and Bavfield,
The lake between Bayfield and Houghton was covered primarily with lightly
ridged winter and young ice. In the Houghton area ice rind lined the west
shore of the peninsula while young ice was observed to the east of the
peninsula, The open lake between Houghton and Whitefish Bay had winter ice
with many cracks while ulong the south shore east of Munising ice of various
ages lined the shore. Maximum freezing degree-day accumulations for the
lake occurred during the first week of April, ending the period of ice
formation, The 5t. Marys River ice cover began showing signs of decay in late
March u#s cvidenced by areas of open water north of Sugar Island on March 253.
Upen-water areas increased in number and size throughout April. On May 4
mozt of the ice in rthe river was located near Detour with only small amounts

in the northern portion of the river.

During April the solid ice edge in Whitefish Bay gradually moved south
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from the mouth of the bay. Open-water areas developed at the mouth of the
bay, along shore, and in ship tracks., By May 4, the bay was well Into the
pee-decay perind,

In Lake Superior an unusually extensive ice cover gave shippers problems in
the spring. The first commercial ship passed through the Soo Locks on
April! 10, nine days after the locks had officially opened. Ice was present
in western Superior well into May and the last report of ice from that area
of the lake came on June 8th.

Lake Michigan

Lake Survey personnel did not make any tlights over Lake Hichigan;
however, one flight was madle over the Straits of Mackinac on March 14,
tesulting in the production of one ice chart (fig. 26). The follming
discussion is hased primarily on United States Coast Guard and Canadisn
Uepartiment of Envircnment ice data and Lake Survey Center ice reparts,

Ire formation was reported along the north shore on December 14.
Arecas of Green Bay and the Straits of Mackinac were covered by mid-January
and ice had formed along the perimeter of the lake by the end of January.
The last commercial ship passed through the 5traits on February 2,
escorted by the 11,8, Ceoast Guard Cutter Bdisto. Ice forming conditions
on the northern part of the lake wers fTavorahle in Febrwary, as indicated
by greater than normal freezing degree-day accumulations at Green Bay,
Wis., (fig. 2). By the end of February freezing degree-day accumulations
were near their seasonal maximum. In early March, the lake was estinated
to be 45 percent ice-covered with seven-to ten-tenths concentration over
tuch of the northern portion and seven-to nine-tenths concentration along
shore in the southern portien. In March the freczing deprec-day accumulation
rate was considerably lower than in February, indicating a reduced pntentizl
for dce formation. Maximum freezing degree-day accumulations at Green Fay
occurred in carly April, ending the period of ice formation in that area. Tce
cover began to decrease in March, and by early April the only extensive areas
remaining were located in Green Bay, the 3traits of Mackinacz, Little
Traverse Bay, and Grand Traverse Bay., Last ice was reported along tic north
shore on April 26, in Green Bay on April 28, and in Little Traverse Bay on
April 29,

Lake EHharen

Ice conditions were observed on southern Lake Huron during flipghts made
ant Japuary 27 (fig. 27), Fehruaryv 7 (fig. 28}, March 10 (fig. 29) and
April 17 (fig. 30}.

Ice was reported forming in the shallows of Thunder and Saginaw Bays on
Decomber 12 and by mwid-Janvary both bays were completely covered. Ice was
forming along the lake's shoreline by the end of January, Freezing degree-das-
agcamulations were below normal through the beginniag of March, and above mormal
thereafter. Ice cover was estimated to be at its maximum extent in March.




During March ice distribution changed, but the total concentration

remained relatively unchanged. The lake was estimated to be 65 percent ice-
covered in early March and 70 percent ice covered in late March. Freezing
degree-~day accumulation reached a maximum in early April, ending thec peried of
ice formation (fig., 3}. By late April, ice was still extensive in the
Straits of Mackinac, the Horth Channel, Georgian Bay, and lower Lake Huron
south of Saginaw Bay. In addition, Thunder and Saginaw Bays had four-to six-
tonths concentrations while concentrations of seven-to nine-tenths were
reported along shore between Thunder Bay and the Straits. [Ice was last
chserved in the southern end of the lake on May 3 but was reported in the
Karth Channel and Georpian Bay as late as May 9.

Lake 3t. {Clair

Flights were made over Lake St. Clair and the 5t. Clair River om
January 15, 27, February 7, 8,14, 22, March 3, 10, 23, and April 17. Ten
ice charts [(figs., 31-40) were produced as a result of these flights.

Skim ice began torming in Anchor Bay on December 3 although mild air
torperatures, delayed extensive formation in December (fig. 4). The first
flight ovver the lake (January 15) provided the fellowing information. The
lake was covered with young ice and drifred snow., A lead was observed
alpng the central portion of zhe west shore and a pool was located lakeward
from the Clinton River mouth., Large open water areas were chserved at the
mouths of the St. Clair River delta chammels. They and the St. Clair River
were ice-free except for small quantities of shore ice. Young ice of seven-
to nine-tenths concentration cccupied a small area lumediately lakeward from
the head of the Detroit River. On January 27 the lake was observed to be
completely ice covered and along the western shore contained numerous cracks
and pools. A mixture of winter and young ice made up mostly of brash, cake,
and small-and msedium-floes was observed in the central portion of the lake,
The 5t. Clair River contained brash and ice rind. Concentrations in the
river varied from six-tenths below S5tag Island to nine-tenths above the
island. The ige hegan to show signs of decay in late February, but remained
intact through early March. By March 24, the west shore and the delta area
were ige-free, Ice rvind and brash of one-to five-tenths concentration filled
the central portioen of the Iake and winter ice and brash of eight-to ten-tenths
lined the Canadian shorc. On April 17 the lake was ice-free except for some
braszh which extended from the delta channels. They contained brash of
nine-tenths conccntration and the 5t. Clair River contained seven-to nine-
tenths brash, BDrifting ice was reported from the 5t. Clair River delta area
as late as May 1.

Lake Erie

Ice charts (figs. 41-44) were produced from data collected on flights
over western Lake Erie on January 27, February 22, March 3, and March 10.

Tce skims were reported in the shallows of bays and harbors as early as
November 24; however, above-normal temperatures in November and December
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did not favor eatensive early seascen formation. Bays and harbors began

to freeze over in late December and early Januyary. The Welland Canal closed
on January 8 setting & record late closing date. By January 17 the western
end of the lake from Point Pelee to the south shore was partially covered
with young ice. On January 27, the western end of the lake was observed to
be completcly ice covered. Winter and young ice composed of small floes,
brash, and cake was observed in the island ares of western Lake Erie. West
of the islands there was a mixture of ice tind and young ice consisting of
almost equal parts of brash and cake and floes of various sizes. Low air
temperatures in early February improved ice-forming conditions and the

lake was estimated to be S5 percent ice-covered on February 10. A combin-
ation of above-freezing air temperatures, high winds, and rain in late
February reduced the ice cover, Maximum freezing degree-day accumulation
at Cleveland nceurred during the last week of February (fig. 5) at which
time Lake Lrie was estimated to be B5 percent ice-covered. Freezing-air
temperatures in the first part of March was responsible for late season ice
formation. On March 10 a shore lead was observed along the east shore of
Point Pelee extending south to Pelee Island. West of the island area the
ice was observed to contain many cracks und rafted areas and ice rind lined
the west shore of the lake from Tolede to the Detroit River. Warmer air
temperatures the last two weeks in March brought an end to ice formation and
by March 27 the lake was wcll into the ice-decay period. The Welland Canal
opencd on March 25 terminating its shortest down period in its history 80
days. Last ice was reported at Buffalo, N. Y., on April 17, and in the
Niagara River on May 5.

Lake Ontario

Two ice reconnaissance flights were made over eastern Lake Ontario,
on February 23 and March 28. These flights resulted in two ice charts
(figs. 45-46).

Ice was first reported at the North Pond embayment northeast of Oswego
on November 11 and at Henderson Harbor, southeast of Cape Vincent on

December 2, By the end of January bays and harbors in the eastern part

of the lake were frozen over. On February 23 brash ice of various concentrations

was observed along the south shore from Rochester to Oswego, N. Y, An area

of nine-tenths brash extended from just east of Oswego northwesterly to the
north shore, Young ice was present in the area north of a line from Prince

Edward Point to Stoney Point and winter ice with a heavy snow cover was

observed in the area north of a line from Stoney FPoint to Amherst [sland.

Freezing degree-day accumulation was near its maximum the last week in

February. On February 27, Lake Ontario was estimated to be 20 porcent ice-

. covered. Maximum freezing degree-day accumulation occurred the week ending
March 12. By the end of March the only extensive ice in the lake was located
in the bay area at the extreme northeast end. On March 28 the ice edge
extended from Prince Edward Point in a semi-circle through Amherst, Wolf
and Galleoo Islands across the lake to Stoney Point,




Winter ice with a heavy snow cover was observed landward of this
line, An area of seven-tenths brash extended from Wolf to Galloo Island,
A narrow zone of brash ice lined the shore from Stoney Foint southward to
Mexico Bay, The St, Lawrence Seaway opened April 12, twelve days later
than scheduled as heavy ice gave shippers problems. Last report of ice
came from Cape Vincent, N. Y. on April 22.
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9
Tablie 1, Ice reconnaissance flights - winter 1971-72
Flight no. Date (1972) Ares
: 1 Jamuary 15 Lake St. Clair
2 January 21 S5t. Marys River
3 January 27 Southern Lake Hurcon, Lake
St, Clair, western Lake Erie
4 February 7 Southern Lakc luron, Lake
st. Clair
5 February 8 Lake 3t. Clair
() February 14 Lake 5t, Clair, western
Lake Erie
7 February 22 Lake 5t, Clajr, western
Lake Erie
8 February 23 Eastern Lake Ontario
9 March 3 Lake St. Clair, western
Lake Lrie
10 March 10 Lake St. Clair, western
Lake Eric, southern Lake
Huron
11 March 14 Lake Buperior, Straits of
Maekinac, 5t. Marys River
12 March 23 Whitefish Bay, St. Marys River
13 March 24 Lake 5t. Clair
14 March 28 Eastern Lake Ontario
15 April 5 Whitefish Bay, S5t. Marys River
16 April 11 Whitefish Bay, St. Marys River
17 April 17 Southern Lake llhron, Lake St.
Clair
18 April 18 Southern Lake Huron
19 April 20 Whitefish Bay, 5t, Marys River
20 April 26 Whitefish Bay, St. Marys River
21 April 27 St. Marys River
22 May 3 Southern Lake Huron
23 May 3 Whitefish Bay, St. Marys

Eiver
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Tahle 2. Key to ice chart symbols

&ge and size of floes Total concentration

Station model Open water

A L. + C 1 - 3 Tenths Coverage
T L F] \‘\1
DOM, SEC “1“2h3 NEW khé;‘ (very open pack)
A - IND for EHAGE 4 - & Tenths Coverage .

{open pack)

DOM - 10ths DOM AGE

7 - 9 Tenths Coverage

SEC - 10th SEC AGE {close pack)

10 Tenths Coverage
fconsel pack)

AGE - Y (Yng) - Young ice
W - Winter ice
MW - Medium winter
TW - Thick winter

&

C - Total (ONC of nln2 and

< n, in 10ths

" - CONC of brash and cakes
in 10ths

n2 - CONC of small and medium

floes :n 10ths

ns - CONC of big bloes and ice
field in 1Dths
i - CONC of MEW ice in 10ths Aoundaries
NEW - SLH - 5lush ; =4
IR - T¢e rind Observed visually
S5LG - S5ludge
PCK - 'ancake e Assumed
Notes are used with just one neEnan Undercast (limits)
CONC or when reporting unusual
ehservation — - Limit of cbserved data

All times refer to eastern
standard time.




_':;m:rw cover

Station model

S
AMT , TCOND
Sn - IND for snow
AMT - 0 - No Spow
L - Light
H - [ieavy

NOTE: No AMV mean MOD
COND - D - Nrifted
CR - Crusted
Pd - Puddled

Topography

T
COND

T - Type of pressurc ice
MA . Rafted
MA . Ridped
A0 0 - sumocked

COND - L - lLight
H - Heavy

NOTE: WNo COND means MOD.

1]

Stage of nelting

Station model

Pd
n, COND

Pd - IND for melting

n - 10ths of area
COND = TH = Thaw hole
R - NMotten ice

RFEN - Kefrozen puddles

Openings in ice

w”  Crack (Crk)
7 Lead
Poel or Polynya (Plya)

Abbreviations

BSH - Brash

CK - Cake

CONC - Concentration
COND - Condition

NT 0BS5S - Not Observed
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Flgure 13.--Whictefish Bay ice chart, reconnaissance no. WB=1-72,

Mar. 23, 1972, 1530 te 1600.
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Apr. 20, 1972, 1600 to 1630.
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Figure 18.--Whitefish Bay ice chart, reconnaissance no. WB-6-72,
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