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Crear Lak~s lct Cover Wln~~r 1972-7 3 

R. A. Auel 

l..au S" r Il1!oY C~nt., r 

I4lionaL o.: •• n Su r vey. NOAA 
Detrolt . MIChigan 

AIlSTItAC!. Vbual aeria l i ce reconnaissance data ve r 8 
used to ,,,,",p iie w ekly coonpndt8 I ce charts of t he C"<!S t 
lakes fro~ ~Id-Deccmb~ r to the hesinning of April. Co~poai t" 
chartK da pict '<!Ineralized ice-COYe r dt ~ trlbutlons. tn addition, 
more detni l"d ice infO rMat ion is provided In t~ ferm of 
i<:e ch..1.rta of Indlvtdu.o. l lab s a n d areas which ."pp1e~en t 
t he c~ol t ce cha r ts. 

rree21ng dearca-day a ccumul at i on. Indica te t he 19 72-13 
" inter " '" near nO.,.111 (o r Le k"e Superio r a nd lluron and bordednll 
b~t_"n . tld and no~l f o r Lakes Kic hl gan . Erie, and Ontario . 

Firs t re ports of ice on the upper l ak" . came in t~ la tter 
part of l:ov81llbe r . Be 10" no"",, 1 tntp" .. ,tures the fi'lst half 
o[ Deca~ber r esulted i n early sho~e i~e build up. By ~id
December port i on, o f we a t e r n Lake Supe rIor , St. Marys Rl v ar. 
e r.,..11 ~y. and Saginaw llay had e ltum s ivIO tc" cOVer. KUde r 
_ather t he lan h~ 1f o f D6c_bar ,1......,d Ice [onut1o". l c" 
cover. i ncre ased t h .. Ur.t 2 'HUlks o f Jan",,-ry and decre<llsed 
1" Ilany a re ... e M r est o f t iM _ nc h. l ee fOrlC.lOd o""r o pen
l ak" areas in 'ebt~ry and r ... chad ic. greaC"5t a r e .. l • • ClOn t 
the l .tter part of Fehruary. Eeeuaar.d percen t a ge l ce cOver 
durinll the hu t 2 v"eks In FebnLet')' cOIIIparu [."""ab l y "'i t h 
fre,,-zing degree-day acc","ul.nioM and is as fo11011&: lake 
Superior, 60 pe r cent; L:o.l<e M1chtllan , 20 p"rc" nt; L.ke Huron, 
60 percen t ; Lake Eria, 95 percent: and La ke Onta r io, 20 percent. 
Unusually .. l1d ~ather in Marc h cau8"d ~rly los. of I ce 
cov"r on the nor t herll lakem. By .id-~rch th" tee .... s w11 
into t he dec.y pe r iod wi t h la r ge a r .. as o f the la . .. s bei ng 
t ce f r ee and by Apri l I , a lmos t a l l of thQ i ce coveT "' •• 
gone . n,e l as t r e!'ort of i ce c 4a1e trom wes t ern Lake Supe rio r 
rlur ing the ~"cond ~eek of Ap r il . 

r:";TROnUCTION 

Thb repor t ~ r ea entB visual aerl ,,1 I ce raconna is&llnce data collected 
Over t he Cr,,-at La ke. during the 1972- 13 vin t e r. Ie" r econn. l s sanca 
f l i ghts were nede by the L~~ Survey Cente~ , ~ni ted States Co.at Guard , 
a nd Canad i a n De~ert .... nt of u... En v i r o ... ent. Ice 11I{0""" t l o n collec t "" 

011 the~ { l l ghte "' •• lncorfOrated Into ... "" kly composi te Ice charts o f 
t he Crea t Lek.... I e" ch"'rt ~ of sp"dflc bkes and e u u \I~on wh i c h ttl" 
co~p"~it,, c_han ! are basad ar., p ... .. cnud . A b r ief dhcunion o f ""8-
~ ~nal i ce d"vo:1op~nt and ",inter ",e;tller 101 a lso i nclud,d. 
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The Lake Survey Center h~gan making vis ual aerial icc reconnais
sance flight . in Febrllary 1963. Ihe program has ~ontinu"d _,inc ,,-
that time. Data on the areal ext~nt and structure of the Great Lakes 
ice COV"-, ar~ l!~ ,,- d to analyu seasonal patterns of ice formation, 
growth, and decay. In recent years, the u.s. Coas t Guard ha~ made 
visual aerial ice reconnais5anc~ flights over the Great Lakes on a 
'''g1.l1 ... ,ly ~cheduled basis and h8S ",,,de ice charts "va ilable to th~ 
Lake Survey Center. As a result, Lake Survey C~nter ice reconnais
~an~e flighu have been greatly r " duced. During th .. 1972-73 wint"..-
15 flights "~re made and nine of th"se ",ere m~de in support of the 
Gr~ ... t La~s St. Lawr~nce Seaway-Navigation Season Exten~ion-nemon
stration Pro gran. 

DATA COLLECTION 

fifteen La~~ Surv~y Cent~ r lc~ reconnaissance f1ight5 were made 
between Dece~ber 14, 1972 and March 22, 1973. Approxi~ately 4,610 
mile. (7,)76 km) and 40 haurs were la~ged during th~s~ flights. Ten 
flights were made in Ce~sna 172 and Ce~sna 182 aircraft flying at 
"ltitudes up to 6,000 It. (1.800 ,,). In additian, fiv," flight~ wer~ 
"",de in U.S. Coast Guard aircraft. Flight dates, flight times ~nd 
are~. cov~r~ d ar ~ given in Table 1. 

Visual "eria l ic~ ohservat1on~ were r ~cord~d on worksh~ets using 
the ~ymbols giv~n in Table 2. Data includes ob servations of ice 
concentration, i~~ bound~rie 5, surface charact~ristic~ of ic~ cover. 
and 3.g~ and 5ize of ice £10"-5. leg chart8 ""re drafted and ~~nt via 
t~lecopi~r to the U.S. Coast Guard Ice Navigation Cente r in Cleveland, 
Ohio, imme di1tely after each flight. 

U.S. Co~ s t Cuard ice charts wer~ received from th~ leg NaViga tion 
Center in Cl~v~land, Ohio, from December 11, 1972 through April 11, 
1973. Composite ice ch"'rt ~ "ere received frolll the Canttdian Depart
ment of the EnVironment, Ic~ Forecasting C~ntral in Ottawa, Ont., 
for the period De cemher 20, 1972 to April 6, 1973. This infornation 
was used in ~ssesging ice conditions during the winter and in com
piling the wee~ly composite ice charts appearing in this report. 

Surf"c~ ic" Htport~ fram shorg-based U.S. Coast Gu a rd lind J. aku 
Sltrvey Center observer~ w .. r~ received throughout the winter. Report .. 
included vis ual descriptions of ice COVer and measurements of ice 
thic~neS 5 . This info~ation was helpful in identifying areas of 
first ice forma tion, area~ wh~re ice r ~main"d the longest, and in 
monitoring ice conditions throltghout the winter. 

Average weekly air t ""'pera tures ta~"n froT> tll~ o.,ps rtment of 
Commerce publica tion, We" k11 Weather and Crop Bulletin. wer" used to 
calcul~te frQe zing desre~ day ~ccuaulations for ~ight site~ a roltnd 
th" peri~t~r of th~ Grgat Lakes' Duluth, Minn.; Sault St. Marie, 
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Mich.; Creen Bay, ~i •. ; Alpena, Mich .; Ml1vaukue, Wi~.; Detroit . 
Mich.; Cleveland, Ohio ; and aoch.st~r . N. Y. o~ [reellnl degree~ 

day I I defined as a day with the average temperatura ona degree below 
J2 · ', One thawinl degree-day la a day with t he averal! ai r t ..par.ture 
ona delr ee ahove 32· ,. In , hi. ,"""o r t h· ... aing degree-<lays vere 
a.stRnad • po~lt tve a lgebra i c a lgn and thawing degree-days a Re lative 
a l gcbr a ic Illn , A cu.u1at1ve Sum of free l ing and th~ln8 delr ee- days 
fron ~ve~h .. r thrOugh April va. maintained a nd used to Indicate 
"'in tar Beverity and helped in achedulinl ice reconnais sance fliaht • • 

• 

1 , 
) , , 
• , , , 
" 
II 
II 
II 

"" .. 
Dec. 14 
Jan. 3 
JOIn. 12 
J ~n. 21; 
J 81"1 . 26 

Feb. 8 

}·cb. 9 
reb. 1) 
Feb. 1.3 
r .,b . 26 

Feb . 27 
F~b. 28 
Mar. 5 

11 .... (GIlT) 

1515- L700 
1530- 1730 
1&00-1B3O 
1825- 2000 
1500- 1730 

2000- 21)0 

1600-1710 
1800- 1930 
184 5-2220 
142~- 1~40 

1422-1105 
1440- 1725 
U <i2- 1915 

1300-21 30 

1456-1728 

Area 

St. Marys River 
La ka St. Chir 
Lake St. Clair 
uu, St:. Cla i r 
Whltefiah Say , St, Han'a 

River 
Whitefi Sh 8ay , St. Harya 

River 
1 .... "" St. Clai r * 
Lake St . Clair ~ 

Lab Onuri o 
IoIlOStern l.aka [ri~, take 

St . Clai r (CG) 
Southern Lake Huron (CG) 
Northern Lake ~rie (CG) 
Ng~thern lak ... Michi,an , 

Hur on ( ee) 
Lake S~ .. rlor . Whl t ef l .h 

eay, St. Marys Riv .. r (eG) 
Whit .. [i.h Bay , St. Marya 

Riv~r 

No l c8 c har t produc .. d a. r a'ult of tha,. fltght~. 
(CG) - u . s. Coast Guard !I llhe s upport • 
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WINTER CHARACTERISTICS 

Winter Classification 

Bas ed on maximum freezing degree-day accumulations at selected 
station~. Great Lake1winters are classified a s mild, normal, or 
5"-"""e (Rondy, 1971) . U.ing that crHeria, figure s for the 1912-73 
~inter lndica te Lakes Superior and Huron had ~ar-normal winters; 
Lakes Michigan, Erie, and Ontario ,,-xperienced winters ranging between 
mild and nomal. 

Winter Weather 

November was a cloudy month over portions of the Gre at Lakes basin 
with several ~tation9 reporting r ecord low amounts of sunshine. Duluth, 
Minn., had 32.4 hours during th"- month, Millo/auk" ,,-, Wh ., had 59.3 hout"s. 
and Chicago, I ll., had 61.7 hours total monthly sunshine. These fig
ur" a represent 61-,97-, and IOI-year lows respect i vely. Roch~ s ter, 
N. Y., on Lake Ontario recorded 16.9 inches (42." em) of snowfall in 
November, the heavio'~t in 102 yuars. Aver~ge daily air t "Ilperatnres 
were int~rmittently below freezing over th~ " nire basin by mid-November 
although th~r~ w"r~ no ~xtendud periods of severe low temperatur~s . 

In Ducemhe~. Sault Ste. Marie, Mich., r ~corded thu third heavies t 
snowfall in 84 years; Alpena , Mich., the ~econd heavie s t in 99 year~; 

and Houghton Lak .. , Mich., the s~cond heavi .. U in 56 y~ars. Rochester, 
N.Y., r e corded the lowe~t monthly sunshine tota l for D .. c~ber of this 
century. T"",!, ~ratures ranged frOOl mild on the lower lakes to freezing 
and below on the upp~r lakes during the fir s t half of December. Extr~es 
occurred on December 3 wh .. n the high temperature at Duluth, Minn., was 
-2 ' F (_lS.8°C), while the high at CI .. velAnd, Ohio, was 48 ' F (8.8· C). 
The g"cond half of the "",nth wA s characturized by milder t~~ratures 
throughout th .. b.sio that continued into eArly J anuary. CirculAtion 
from A high prusaure center, located northweAt of Lak .. Supe rior, on 
January 4 brought an ~nd to the mild s~ll and initiated a petiod of 
cold weather that lasted until mid""!!lOnth. In mid-January, circulation 
off the back sid .. of a high, centered south of the Gr .. at Lake9. btought 
thawing temperatures to the region. Mild weath .. r continued thtough 
January 27 with maximum daily temperatur~s frequ~ntly above freezing 
on the lower lakes. January 25 is noteworthy as the high te~perature 
at Duluth that day was 47 °P (8.3· C). A high pre ssuru center northwest 
of Lake Supe r i or drifted ea9tward ov~r the upper lake s th~ last three 
days in January bringing s " ver~ cold weath~r to that r " sion. On th" 
lower lakes January snowfall records wer~ s~t in Milwauke", Wis ., the 
least amount i n 101 years, and Detroit. Mich., th~ least amount in 
24 years. 

1. D. R. Rondy, Great Lakes Ie .. Atlas, R .. v. ed., Lake Survey Cente r, 
1971. 
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Feb~UAry 3t.~ ted out ~th a .to~ approaching the l ak.e reaton 
f ro. the south~st . Air t emperatuce e w.re in the hi gh 40', and 
~'. on the lower lake. ~ f ebruary 1 and 2. Ceneral ly mi ld to~p
ar.turea p.r' i.t~ in th' lowlr lake. through February 7. Meln 
dally temperaturea ve ra balDY f r e • • ina the rest of the MOnth vt~h 
tha Ixclprion of thaws on Fabruary 14, 19. 20, and 28 that w. ta 
r estr t cted primartly to portI0al of the lower lakes. A noe_bl, 
plrlod of low temp.t.ture~ nl t ured naa r mid-month, Febraary 15-18, 
.a an intena. high pre •• ur. can ter approached the lake, fro= tb. 
nnrthwtat. drifted over the tl,lon and ,pread southward. Cl eve land 
r.cet~d 10.6 l~he. (27 em) of IP9V 00 February 15-16, tha Ire_teat 
dally anawla11 t oe.l for r.bruary to 102 year .. Mlot.ua dally t.-p
arature recorde were e5~bliehed .t Huekesoo , Kl~h ., (1.· '; -IO·C) 
afId ErI .• , Penn., (-12· ,,; - 21, •• · C) on February 17. 

Hlld ~ether beg~n In ee r l y ~reh vith d ai ly ~An teqperAture on 
thl lower l alc. .. 5 and dil l y qJl l _ ,_per.tur .. on the up"," r hkls 
abovi {rReeing .. Thl ayer a gl tempefat ura was above ( reeaing Ie m.ny 
loe.tione In th" Creat. Laku Baai" fol' t he .. .,.k "ndlng Mllro::h 1.1. 
T~plratur"8 ~ontinu"d to fluc t ... tl naal' fr""elng throuah t he t e lt 
of the ~nth , but without .ny sust.tned periods of low templratUl'es . 

DI SCUSSION 

Genaral Seasonal Pattams of l e i Distribution 

Lew temperaturls t he fl r~t half of Decem~l', and Janua ry, and 
durtl'l& Pabruary p rov l .J",d par10dl favorabl l t o ice fOfa«tioa. kllld 
On tb.SI t..aperaturl trend. and data frna i c e chlrts the f ol lowt ns 
.1 •• onAI pat t ern o f Ie .. d l. t rlhutlon v .. deduced: eAtly Dle.-b.r 
throuch .... r l y F.b""ry ( U&, . 1- 8) i el cover __ b s .. ""rai " s t rie
t id to aha lLow waters, along the pe rl.at .. r of the l akel, an~ to 
plrouc r; ed _t.rs of lNt y~ and hlrbon; durin , February and .arl y 
Harr;h ( f l,l. 9-12) lei covar fo~d oVlr th~ Open-watlr .re .. ot ehl 
Ilk,. and reached it9 maxl~ 1 .. 1.1 eIt~nt; in March (fi!s. 13-1S) 
l e a cover dlcreAsed althou!h new ice di d form on cool. ca~ n llhts 
wan dIurnal t""'perature~ dipped below the fr .. ~ zing point (!ia. 15). 
By April 1 (fig. 16) mo,t of the i ce was lone from the l.k .... 

Lake Supe r i or 

Ftra t r lports of iea came n .. ar tha end of Nove~er from wls tern 
ha rbora and White fish Say. Du, co un ... ua l ly law air tempe raturlS 
the t tra t hal f of Dec~be r , I hor .. i el va. mora IIren, i ve t hIn nor-
aa l f or t hI. ""dod. In __ cal , t ha 1r;8 VA.!! l oc'"tad t n cha u tr_ 
WaC end o f t be l akl , tlMo Apo, r l .. hl .. nd, a :-ea, rhe I lr,a hl Ys . l ona 
the nor th shore aDd Along the s outhe rn shore l ~. The et l .. c tl o f 
low tl~.raturel durinl t he f i r s t hll f o f January ~re ~lnl~led by 
.tld , r weAther durin! t he res t o f t he ~nth . This resu l t ed in 9I1 Sht 
1ncru s es In l~e concentrl U on In I~I prot=ted shore a rell but littla 
nat chln& ~ in the lakeward eIt,nt of the le~. 

~ . ~ v . 
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In midI .. " .. "" .. as ice began formiT\i during February. By !Ilid-[lonth 
ice covered the western half of the Jake and eastern shore areas, 
Free~ini degree-day accumulations at Duluth and Sault Ste. Marie ~ere 
approaching maximum by month's end and the lake was estimated to be at 
OlaXimUlll ice cover during the last ten days in Feb:ruary (fig. II). On 
February 2S ice was estimated to cover 5S percent of the lake ~urface. 
The central portion of the eastern basin was ice free but the r est of 
the lake had an extensive ice cover, 

A Lake Survey Center ice reconnaissance flight was Ilade on ~tarch 5 
and resulted in the production of one ice chart (fig. 17), On that 
date the lake in the vicinity of Duluth was compl etely ice -cove r ed. 
Val'iou~ siz"d floes in concentrations ranging from four-to eight_tenths 
Were observed along the north shore from east of Duluth to Grand M~raj~. 
A long shore lead started near Duluth and extended along the southern 
shore to the north of Bayfie ld, Wis. The Apostle Island area north 
of Bayfield had a snow-covered ice sheet while medi!BI-to-large flo es 
of four-to seven-tenths concentration Were observed in the central 
portion of the western basin. Concentrations v~ried from three-to 
six-tenths along the !louthwest shore between the Apostle Islands and 
Houghton, Mich. Themidlake area of the eastern b."in was ice free 
while ice of five_to nine_tenths concentration was obs erved to extend 
a considerable distance into the lake aloni portions of the south 
shore between Houghton and the east end of the lake. Whitefish Bay 
was ice _covered but a l arge open_water area was obse rved immediate ly 
north of it whiCh extended westward. 

Unusually mild weather in March brought an early r eduction of the 
ice cover. The average temperature Was above fre e zing at Sault Ste. 
Marie the week ending March II. By April I, the only extensive areas 
of ice Were located in the west end of the lake , in the large bays 
along the north shore, and in Whitefish Bay. A ship was trapped in 
the ice near Duluth for approximate ly t en hours on March 30. Ice was 
last r eported lakeward of Duluth and in Whitefish Say during the 
s e cond week of April. 

St. Marys Waterway 

Ice reconnaiss ance flithts were Made over St. Marys River and 
Whitefish Bay [St. Ma.rys Waterway) and four ice charts of Whitefish 
Bay (fi~s. 18-21) and five of the St. Mary. River (figs. 22_26) ",ere 
produced. 

Ice was first reported south of Neebish Island, in mid-November 
and in the upper river by the end of the month. By mid-Decembe r 
young ice covered the river from the vicini ty of Detour to Ne ebish 
Isla.nd and east of Sugar Island (fig. 22). The river was complete ly 
ice-covered by the end of Decemb er. Shipping continued throUih the 
river with the aid of Coast Guard icebreakers until February 8 s e t
tin i a ne", closing da.t e r ecord for the locks at Sault Ste. Marie. 

, 
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In March, .ild weather ~as r esponsible for early de terioration of the 
ice cover. The upper river be&an t o apen up the second week in 
March. On the las t Lak e Survey Center i ce reconnaiss~nce flight 
(lver the river on ~I arch n, the upper river was observe<! t o contain 
many pool s wi t h open water north and nor thwest of Sugar Is land and 
a n .. j&he-to u n ""C e n th , coveT a long the soutin' Tn h a l f of the ishond . 
The l awer r iver WaS comp le t e l y cover ed wi t h i ce made up of ~Iled 
and Tefroten snow with many crac k ~. A ship track f i l l ed wi th brash 
ICI! was ob served running the length of the l ower r iver and ending in 
an area of open WateT and ice rind nea r the river mouth. 

By April 1, t he upper river was froe of i CI! with the excepti on 
o f drift icc frOM Whitefi sh Bay. By thtl Middle of April ttle r i veT 
u.s virtually ice free. The f irs t c~tre1al ship pas s ed ~hro~R h 
the locks at- Sau l t Ste. Marie on ~rch 28, 19B. 

Lake Mich igan 

The first repo r t of ice CaMe fr~ Gree n Bay on Nove~e r 30. By 
mid- December (. reen Bay had developed an unus ually extens ive I ce 
cover for so carly in the s e ason. FrOlll mid - December through early 
February ice cover a t the northern entrance to Green Bay fl~ct uated 
in response to weather conditions. The southern portion of th e bay 
was c~plete ly i ce- covered by t he end of the first week in Jan~ary. 
By Ilid- Januar')' tht lake i n the vici nity of Mad;i"aw City wu t"ard t o 
tilt leland ana at the north eno:! of the lake vera c",,"pht .. l )' l ce-coV<!red 
<1nd i ce lined poTtions of t he lake" southe rn shore. Hovever, a 
t haw the second ha lf o f J aJluary brough t a r educ tion in i ce concen
tra tion and axtent. 

The icc cover Incr ea s ed in February, rcaching its lfIaxi"'~ are a) 
extent during the s econd half of the month. On February 2' the ice 
COver was es t imated to extend over 20 percent of the lake ' s s urface. 
At that time t he ice ext~nded from the notth shore to the i s lands 
at the nl)rth .... d of t it .. lake with concentrations o f fOlJr_t o sh
tenths nl)rthw~S t and nl)rth of the I s l and and concentr.t l ons o f seven
t o nine-t:en thll cas t and northe as t of t he is l andli. Green 8<o y and 
the ~ckin ... Ci t y vi Ci ni t y of t he l ake we r e C""l' leu. l ), i ce- cove r ed 
and ice of u ve n_ t o n ine-tenths concen tnotion covered the l arge bmy5 
alone t he northeut s ho r e of the hke. Ma:d._ freezing degree·day 
accUllUlation iJ.t Green Bay occurred the week of ~arch 4. The fOl 
lowing ice conditions (fig . 27) were ob'erved on a fligh t ove r the 
northern part of the 1o.ke on March 5. The IIsin body of ice 1;&5 I n 
Green Bay and along the north shore f rol1l h .keward of ManistiqUe to 
!oIackina.- Ci ty. The north end of Green B~y was ~en and t he i c c in 
til e r e st of the bay sh_cd signs of decey .. i lh pools and ~'nc~s. 
n ,e i ce aloni: t he north shore was cOIlposed of areas o f bn, h and 
floe" of various s ites . Ice concent r at ion, rallied f r a. s e ve n- to 
ten-ten t hs. S(DC shor e ice was present I n t he bays c n t he nOTth
east shore. 

• 
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Spring-like rains in the first half of ).larch and above freezing 
t~peratures produced an early reduction in ice cover. By ~id-month 
the lake was virtually ice free except for parts of Gre .. " Bay. Ie" 
was last reported in the northern end of Green Bay on March 24. 

Lake Huron 

Ice was r eported in Saginaw Bay on November 30 and in the Straits 
of Macldnac on Decembor 4. Ice began fo:nring in the North Channel, 
Georgian Bay, Saginaw Bay, and the Straits of Mackinac during the 
first half of Decem .. r. Saginaw Bay and North Channel were frozen 
over by the end of the first we .. k in January. The Straits east to 
Cheboygan ~'ere frozen by mid-January. Various amounts of ice lined 
the perimete r of the lake from the la5t we ek in Decemb er through 
the second week in January. Mild weather rhe s e cond half of January 
reduced ice cOver in the Straits, Saginaw Bay. and along the shores. 

More a"lLSonable tellperature" in February provided good conditions 
for ice fonnation. Ice cover in general increased throughout February 
and reached its maximum extent the last half of the month. On Feb
ruary 27, Lake lIuron was estilllated to be ~o percent ice-covered and 
ncar ~aximu. ice cOver. An ice r e connaissance flight was ~ade over 
the southern part of the lake on February 27 and r esulted in the 
production of one ice chart (fig. 28). On that date, the area frefl 
Port Huron to Bay City was observed to be completely ice-cover ed. The 
ice in the area of Port Kuron had a light, drifted snow cover and 
was composed of young and winter ice while the ice in Saginaw Bay 
had a he avy snow cover and pools were seen in the northern end of 
the bay. A shore lead Was observed in the vicinity of the top of 
the bay with an are a of ice rind observed northeast of the l e ad. 
Winter ice of e ight-tenths concentration composed of various sited 
floes was observed east of th e area of ice rind. A reconnaissance 
flight was milde OVer the northern part of the lake on March 5 and 
ice conditions observed that date are ~hown in figure 29. ,I.t that 
time the area froll\ the Straits east to the vicinity of Cheboygan 
was still f rozen over. Young ice and br.~sh ice of eigh-to nine
tenths concentration covered a large area eas t of the solid ice edge 
in the Straits. The lake from Alpena south to Harrisville Was r e la
tively ice free with the exception of SlI\all areas of brash and very 
limited amounts of shore ice. 

Ice cover decre ased early in March. Maximum fre ezing degree-day 
accumulation at Alpena occurred the week of March 4. By mid-month 
most of the ico left was located in Georgian Bay and the North Channe l. 
The COllSt Guard icebreaker Mackinaw WaS called upon to assist a ship 
trapped in the ice in the Straits on March 26. On April I, the North 
Channe l was still 70-to 9D-percent ice-covered but the r est of the 
lake was virtually ice fre e . 

, 



St. Clair W~t~rway 

Lake Surv~y Center per~onnel made six i ce reconnaissance fligilts 
over the St. Clair Waterway. which include. St. Cla ir River and Lake 
St. Cla ir. Four tc" charts (figs. 30-3)) were produc"d from data 
collected during tho~e flight9. 

Ic" wa~ first reported on the St. Clair River on De~ember 10, how
ever, the river reOtained virtually ice fre e through early January. On 
January 12 (fig • .'II) the rive r above Algonac was observed to contain 
ice flo"-~ of two-to three -tenths conc ,,-ntration and i~e eight-tenths 
concentration in tbe St. Clair delta. Thawing air temperatures the 
_,,-cond half of January and in early February resulted in less than 
normal amounts of ice on th~ river. On January 24 (fig. 32) th,,- river 
was observ"d to be virtuslly ice fr~e. Ic"- coming down the river fro. 
~outhern Lake Huron caus~d s""'''- j","" Lng in the lower river on Feb
ruary 9-11. An ice bridge was reported at Port Huron the latter part 
of February. Mild weather in early March brougilt an earlier than 
normal det~r1orat1on of ice cover and th "- la.<t ice on th" river wa~ 

reportud March 11. 

lcu waS r ,,-port ,,-d in Lake St. Clair on December 1. Alternate periods 
of cold and ",ild w"a thur in Dece",be r and Janu"ry produced period." of 
genera lly incruasing ice cover the fir s t ha lf of D" cemher and J a nua ry 
and d~creasing ice cover the second half of those ~nths. Young ice 
was estilMted to cover 60 to 80 percent of the lakes surfa ce by mid
Oe.celRber and 70 to 'Xl I"' rcent by lII id-January. Ice cOver increa~ ,,-d in 
F~bruary and was near It~ maxilllum the second half of that month. On 
an ic~ r econnais sance flight made February 26 (fig. 3J) the l ake waS 
ob~~rv~d to b~ co~ple.tely iC" -covered with light drift~d snow an th ~ 
ic~. An area of eight-tenths ice concentration was located at the 
~outh ~nd of th,,- lake n"ar th~ h~ad of the Detroit River. Crack~ and 
pools wer~ obs~rved along the west 8hor~ of the l ake, below the d"lta 
area, and extending outward frOll the southwest shore. 

The ice cover deteriorated during the f i rst week in March as mild 
weather prevailed. The l as t r eport af ice cane fro~ St. Cl.ir Shore s 
on March 7. 

l.a k" Erie 

Lake Survey personnel made two ice reconnais~ance flights over Lake 
Erie fro~ which two ic ,,- chart. w",r ,,- produced. I e", wa. r " ported forming 
in w",.tern Lake. Erie on December 7. Shore ice that had formed in the 
wes t end of the 18ke during the first half of December to 8 large degr~~ , 

was los t the s econd half of the month because of a ild weather. Air tem
peratures were below normal the first half of J anuary providing good ice
forming potential. By mid-January the western part of th,,- l ake Was 70-to 
90-percent ice-cover,,-d and shore ice lined th~ perim" ter of the lake . The 
shore ice was heaviest along the north shore. The last two weeks in 
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January and fir~ t w~ek In P~hru&ry w~re mild which markedly reduced 
exiating ice cover. The main body of ice in early February wag located 
In the island area of the western basin and along the north shore of 
the lake. 

Ice cover increased in February aod was ... timated to be at its max
imum extent during the l.at half of that month. The lake vas estimated 
to be 95 percent ice-covered on February 28. On ice r "conn.h ... nee 
flights made over the lake February 26 (fig. 34) and February 28 (fig. 35) 
the following ice conditions were observed. Open vater extended south
ward from the mouth of tha Detroit River gradually changing to two-tenths 
slush. The slush extended eastward along the Canadian shore to north of 
the islands. Ice conc ,"ntration increased southward from the river and 
compl~tely covered ~ch of the weat shor~ and .outhw~at end of the lake. 
Poola wer~ observed lakeward of the solid ice along the south shore 

u 

between Toledo, Ohio, and the ialand~. Ice concentration vatied ftom sevan
to nine -tenths in thi. atea of th~ lak~ . The mid lake area west of the islands 
contained an ice field of nine-to ten-tenths concentration with pool$ 
observed in the vicinity of the island~. This ice had a light drifted 
snow cover. A lead was observed east of the islands orientated in a 
northve~t-southeast direction. The north ahore eaat of the island. 
had a nine-to ten-tenths concentration of ice rind end young floe ice 
of various sites. Thete was little .now on this ice and rafting and 
ridging were eVident in 90me areas. 

Maxillu", freezing degree-day accumulation at Clevel. nd occurred the 
week of February 25. lc~ cover was diminishing by early March and 
by the second week of March th .. lake WItS neatly :lce free. Last report 
of ice came from the weatern end of the 1ak .. on March 9. The first 
commercial ship passed thtouSh the WeIland Canal on March 28. 

Lake Ontario 

Ice was fir s t reported forming in bays and harbors at th~ east 
end of the lake during the l ast half of Nov~ber. Mild weath .. r the 
latter part of December slowed ice growth. The St. Lawrence Seaway 
clos .. d during the third week in Dacember. Shote ice fottled in th .. 
northeast part of the lake in the firat wee k of January. It waS con
fined to bay. , hatbors, and i a land a reas. Ic~ cov .. r decteased the 
second half of Jan~ty due to thawins air tempetature s. 

Low air temperatures duting February lIlade this IIIOnth .. ti,.e of 
~xt~nsive ice fo~ation, with ice cover apptoaching maximum ateal 
extent by lIlid-month. The ice covet was at its maximum extent the 
second half of F~bruary and the lake was estimated to be about 20 
percent ice -covered durins that pe riod. The following ice condtion!! 
were observed on a Lak~ Survey Centet ice teconnaiasance fliSht over 
the lake on February 13 and a re 1l1ua trat~d in fisure 36. The south 



,hore of the lake between Rochester and Oswe go, N. Y., "as lined "ith 
brash, pancake, and ic~ rind. The east end of the la~e had ,"ore e x
tensive shore ice than the south side ~'ith the ice coyer cOI'lposed 
of young ice ;md ice rind of nine-tenths concentration. The ba),', 
harhors, and shorelolard side of iSland waters in the northeast section 
of the lake had "inter ice with a heavy snow cover. YOUO I[ ice and 
ice rind extended lakeward of the winter icc. 

I·!aximu," freezing degree -day accumulations at Rochest er, N. Y .• 
occurred the week ending March 4. However. after that dropped rapidly 
sO that by ~id-March the lake was virtually ice free. The last report 
of ice came fro~ Cape Vincent, N. Y., on March 15, and about 2 weeks 
after tha~. on March 28, the St. Lawrence Se~way opened. 

SATELLITE IMAGERY 

Sate llite ima2ery of the Great Lakes provides an additional source 
of ice-cover information. Currently data fro_ s e veral satellite 5)'S_ 

t ems are being studied by Lake Survey Cente r to develop 1""'g" inter
pre tation t echniques keyed to ice cover. 

The potential for sate llite imagery to document icc cover ;s shown 
in fi2ures 42 and 43. The first shows the Great Lakes on February 26. 
It is an image from the ~OAA-2 sat~ llite shOWing ice cOVer ne ar the 
time of maximum extent. The second is an Earth Resource s Technology 
satellite (ERTS) image of western Lake Superior taken the Same date . 
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Table 2 . Key to i ce ~h .. rt !)'lIbols 

Aie llJl<I. site of fl oes TOUI concentntl.on 

Stat ion ... odel ~n .. ate .. 

, 
OOM, SEC 

, 

SEe 

C, 

" 

'2 

" 
C 
~, 

• C 
or. 

IND f or Cn"roE 

10ths !'OM AGE 

10th SlOe ACE 

y (Yn~) • Young i ce 
II' _ W1nu r ice 
1« f.lediua ",in t er 
TW - Thi ck "' i nter 

Tetal COIOe " 1'l11'l2 
1'13 in IOths '"' 
CONe of brash and cates 
i n 10ths 

aYoIC o f s~all ... .. "diu. 
noes in I Ot hs 

CONe of b l8 bloes and ice 
field i n IOth j 

CONe of NllW i c e i n 10ths 

'''' Slush 

" Ice ri nd 

'" S iuda '" 

"" Pancake 

Notes are used "' Ilh just one 
CONC or "'hen Tepert l nK unusual 
observation 

Al l times refer t o eastern 
standard tifO", 

1 - 3 Tenths Cove r age 
(very open pack) 

4 _ 6 Tentll s Coverage 
(open pack) 

7 - 9 Tentnl Coverili" 
(close !WId) 

10 Tenths CovcUI" 
(cons ol pac k) 

Sounduies 

...... 

---

Observed vi5~Llr 

" n Ulled 

Underca~t (l i mits) 

Lidt o f Observed data 
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iif.iUiJ, » 

Snow cov er 

Station llIodel 

"" 0 
C , 

NOTE: ~o 

COND - D 

" " 

, - '>'I'" 

s 
"COND 

,,0 Snow 
Light 
Heavy 

AMI" rne an ~D 
Drifted 
Crusted 
Puddl ed 

Topography 

" pressure 

MA Raft ed 

1M Ridged 

ice 

000 llUllllllOcked 

COND - L - Light 
H - Heavy 

~E: No COND means MOO. 

,.4 j ca .... 2UItAICi 

Stage of me lting 

Station model 

COND 

" - I~D for !lelting , J()t~ ~ o f area 
COND " - Thaw ho l e , Rott en ice 

RfZN - Re f rozen puddl es 

Openings in i ce 

../ Crack (Cr k) 

Lead "/ 
c::::J Pool or Polynya (Plya) 

Abbreviations 

B511 Brash 

Cake 

C(t;C Concentration 

Condition 

NT OBS - Not Observed 
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Figure J9.--Lake Huron at Alp~na, Mich. 
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fisure 42,--N()il.\-2 \'HRR-Vl $ i/l.agc of t he Crest l..:lkeij , Feb. 26, 1973. 
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f igure 4) .--ERTS iTlaS". band 6 - wes tern Lake Superior , Feb . 26 , 1973 . 
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