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I 

ABSTRACT. Thirty-fi ve ice charts were produced from data 
collected on 23 Lake SUrvey Center ice reconnai5sance fli~hts ~ade 
in the winte r of 1971-72. In addition, five sUlllmary ice chart~, 
illustrating ice distribution patterns for short intervals during 
the winter OVer the entire Great Lakes, were produced from Lake 
Surve y Center, United Sta t es Coast Guard, and Canadian ice reports. 

Freezing degree-day acc~ulations indicate that th e 1971-72 
winte r ~'as severe on "'este rn Lake Superior and near nOrllla! 
throughout the remainder of the Great Lakes . 

Ice formation was r eported November 10 in western Lake 
Superior at Duluth Harbor and along the perimeter of all the 
Creat Lakes by the end of January. The period of Ilaximum ice 
COver varied from the second week of February to the las t weck 
of March for individual lake s . Durin~ this time maximum ice 
COVer was estima ted to be as follows: Lakes Superior and Erie , 
95 percent; Lake Michigan, 40 percent; Lake Huron, 70 percent; 
and Lake Ontario, 20 percent. Ice covers begin to decrease 
during March. LllSt r eported ice ranged frOll! May 5 for the 
lower lakes in the Niagara River to June 8 for the upper lakes 
in western Lake Superior. 

INTRODUCTION 

The Lake Survey Center began visual ae rial ice reconnais sance 
flights over the Crea.t Lakes in the winter of 1962_63 to gather infor-aUon 
on the areal extent and structure of the Creat Lakes ice COVer. Rcports 
describing those activities are available from the Lake Survey Center, 
Scientific Services Group. This r eport describes the 1971-72 vi~ual aer i al 
ice re connaissance program and includes a brief discussion of icc and 
weathe r conditions. Canadian Department of the Environment and United 
States Coast Guard ice data supplement and add continuity to the Lake 
Survey Cente r data. 

DATA COLLECTION 

Aerial Observations 

Approximate ly 64 hours and 5,183 mile s (8,292 kill) Were lo~ged dur ing n 
flights (Table I) made in the winter of 1971-72. The majority of flight 3 were 
!lade in chartered aircraft flying at altitudes up to 6,000 f ee t (1,800 OI). 
Flights on March 14, April 18. and May 3 were made in u.s. Coast Guard aircraft. 



\ •• ' ..... 1 obseTVat ion~ o f Ice condi tions .. e .... r ecorded on ",or"SheO I 5 and Ice 
charts were pr epared i .... ed lB t e ly after e ach flial'll . Ice cha rt data .. a, 
t raMlIIittod to the \l.S. C o ,,~t Guard Ice Navi gati on Center in Cl eve l and, Oh i O, 
on a r e lll.t l .. e ba5 i! B.!I part of the Lake Survey Cente r participation i n the 
Navigation Season E>.Un!ion Progr .... On the Great I.akes and St. Lawrence 
Seaway. l eo charts prepareJ by Coa s t Guard Ic= Nav i gation Center .. ere 
transmi tted t o th" La h Survey C"nte r throughout t he ~· i .. ter . 

SUrface Observat ions 

u. s. Coast Guard lee Rlessage s and Lake Survey Center ice observer 
reports were use-d t e IIOn l t or near,hor e ice conditi on. throughout the winter 
and t o p l an wi nter fie ld ac t i vi ti e', This da t a w~. used in identifyi ng 
ar eas of first i c e ion i Um and areaa .. he..., i ce n, .... i ned longest. 

OATA PR£SENTATION 

Free ting degree - day v~ lue~ we r e c a lcul ated for Du l uth , Ninn . ; Sault Ste. 
Jl!arie , Mich.; Green b y , Wis .; A l pe n~, Mich.; Det r o it , Mich .; Cleve l and, 
Oh io; and Rochester, N.V. , (filS. 1- 6) for the pe r i od Naveillbe r 1971 t h roul h 
Apri l 1972. A frc e1inl degree -dlY is de fined as a d;l.y wi th th e ave ..... ge air 
temperature one deirce be l o .. 32° F (O·C ]. A cumul ative s~ of the daily 
values se r ves .... an a id III s dledull nr reconnal 5Sanc~ fli ghU, estillat ing 
t i _ of IIUiDn& ice cover , and f or .. i nte r classification. Average t""'l1C'l"I tu rcs 
for the freel1 ng deRrce- day ""lcu latims .... ..., u k" n ( roll the IlIeek l y Wu thc r 
and Crop Bulletin of the Department of Coamerce. 

Su"",,lry Ice Charts 

5.,...ry i ce charts " e re COIIIpil~ t o Hluuute ice c<)f1dl tions for the 
enti ..., Gr eU Lakes duri n, three periods of the Ice sea.~on ; (I) ice fo.,.. tion 
(i i as. 1 and 8) , (2 ) l;IuillUll ice cover (fig. 9 ) , and (3) ice decay (f iRS, 
to and 11). They prennt ... I.me ..... 1 vie ... of icc concentrations and distri ­
butions on each lake fo r the ti~e period shown Bnd represent a c~pos ite of 
data 1illd n(lt synoptic condi tions . 

Ar .. a Ice Charts 

Thirty- five i ce chut s (f i lS. 12 - 46) show ice condit ions at spcc!fic 
areas in the Great Lakes syst em between January 15 and MlIy 4 , 1972. They 
Cover Lake Superior, 11111 tefi sh Bay , the St. Marys River, the Strai ts of 
~ck in3c, southern Lake Huron , La~e St. Li a ir, wes t ern Lake Er ie, a nd eaSlern 
Lake On t ario. Data on i ce charts i nClude i ce concentrati on~ . i ce bounda ries, 
openi ngs in t he i cc, a~e and size of i ce f loes, i ce topography, snow cQVe r, 
~nd s tage o f TJe Hina: . Abbreviations and s r-boh " s ed on ice charts .... e ~ i ve " 
1n Table 2 . 

• , '..c ......... - ..• ~ .. ," ..... . . 

• 
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WINTER CHARACTERISTICS 

Winter Classification 

Base d on maxill,um freezing de l/ree-day a~wmulations at repre~entative 
National Weather Service stat i ons for each of the Gre at Lake s, winters are 
classified as mild, noraal, or severe. A comparison of 1971_72 fr eezing 
de,il;ree -d,W accumulations with the 1%1-70 means shows that western Lake 
Superior experien~ed a severe winter (fig. I) whil e the re~aindQr of the 
Great Lakes Bas in experienced a near-normal winter, sli 2htly above normal 
in the lIppe r lakes and _qi~ht1y bel ow nOTllal on the lower lakes (hiS. 1-6). 

Winte r Weather 

November was a ""'nth of rapid change as at-.ospheric pre ssure trou~h s 
and ridges _oved in quick .c,cce" ion across the continent producing periods 
of abov e and below-normal air te~peratures. The average _onthly air 
t e~perature over the Great Lake, was near normal. Nove .. ber snowfalls of 
16.7 inches (.12 ClII) and 12.6 inches (32 ~~ ) occurred at Houghton Lale, Mich., 
and Gree n Bay, Wis., r e spe ctively. The Gr een Bay sno"fall was the gre atest 
in 72 years while the Houghten Lak e snowfall WaS ove r twice the normal 
for November. 

Air temperatures were above noraal in December. The average at 
Cleveland was 39.7'1' (4.3 "C), the hi,il;he s t l)ece!llber t emperature in 40 years. 
Precipitation was abov e nO I"llal and new IIlOnthly records we re s e t at IIou 2hton 
LuJ:e, Mich.. (4.48 inches (11 c~) _ greatest in S3 years l. Gree n Bay, Wi ~ ., 
(3.15 inches (8 CIl) - greatest in 50 years) and Milwauk ee, Wis .• (4.34 inches 
(II ~) - IlOst DeceIlbe r precipitation in 84 years). 

Tempe ratures were g enerally below nor~al in e arly Janualj'. The third 
week of tho IItOnth provided SQIle relief from the cold as circulation off a high 
pressure cent~r .outhe.~st of the Great Lakes brou2ht wann air and above-normal 
teMperatures to the r egion. Cold we athQr returned as artic air moved south 
the last week of Janualj'. A s~all cyclonic disturbance devoloped ove r the 
Rockies and intensified as it ~ved toward the Gre at Lakes and brought 
blizzard conditions to the region on Janualj' 24 and 25. Sault Ste. ~tari e , 
Mich., received 53.2 inches (l3S CIl) of snow in January, the grenest single 
monthly snowfall ever recorded for the Soo. 

Winter sto~s during the first and third weeks of February brought hi ~ h 
winds and he avy snowfall. Sault Ste . Marie set "- new February 5nowfall r e cord 
"ith 41.3 inches (lOS em) of snow. Eri e , Pa., a150 s e t a new Fe l>ruary r e cord 
with ."12.1 inche~ (82 c~), the 2r eatest in 2S years. With the exception of 
the third "eek, Februalj' te~peratures were be low normal in the Great Lake s as 
arctic air dominated the region. 

Air t emperatures in 
Ste. Mari e was 50 inches 
S4 years. 

~!arch "ere also be low normal. Snow depth at Sault 
(127 ClIo. the <'reate5t March ~nQW ~ceu'\U'ation in 



In April preC1p1tation was generally above normal, while monthly 
t emperatures were below normal for the fourth consecutive ~nth. Av erage air 
temperatures rose above free.ing by the s econd week in April. However, a ncw 
low t emperature r e cord of 12"F (-II" C) was set at Duluth, ~inn., on April 
25th. Milwaukee, Wis., experienced a t ellperature of 39.4 OF (4. I"C), the 
lowest April t e mpe raturc in 22 years. 

InSCUSSION 

Lake Superior 

An ice r e connaissance flight was made ove r Lake Superior on March 14. 
Flights "ere made over the St. Marys River and Whit efish Bay on January 21, 
March 14. 23. April 5, II. 20. 26. 27. and May 4. One ice chart was c~piled 
for Lake Superior (fig. 12), six ice charts were coopiled for Whitefish Bay 
(f1£5. 13-18), and seven icc charts were compiled for the St. Marys River 
(figs. 19-2S). 

Bays and harbors beg"" to free"e OVe r in late Deccllbe r and early January 
although temporary ice skillS were reported at Duluth Harbor on Nov enrb e r 10. 
in the shallows of Whitefish Bay on November 27, and in the lower portion of 
the St. Marys Rive r on Nove!llbe r 30. The southern half of th e rive r was ice 
covered by the end of December. The northern hal f of the river and WIli tefi sh 
Bay accumulated extensive ice cover by mid-January. By the end of January 
botll the St. Marys River and Whitefish Bay were coopl e t e ly covered. As sllown 
in figure 8 ice lined the .Ilore and extended well into portions of tile lake 
at that time. The last ship passed through the $00 Locks on February I 
ending a 307 day seu..on, the longest on r ecord. Ice -formation potential 
or, western I,ake Superior wa. above nor ..... l in F" bruary as indIcated t·y th" 
greater than normal freezing de gree-day accumulations (h 2 . I). By til e end 
of February accumulations were approaching maxilll.lll. On rebruary 27, the 
late was estimated to be 9S percent ice -covered. Ice conditions observed 
on a reconnaissance flight over the lake on Mar~1l 14, timed to coincide witll 
tile period of maximum ice cover, are as follows. Winter icc containing cracks 
and pools and having a li2ht snow cover was observed in the west end of the lake. 
An area of young icc that extended to the north shore and eastward past 
Silver Bay was observed to originate about midway between Dulutll and Bayfield. 
11", Jake between Bayfie ld and Houghton was ~overed pri. arily witll li~htly 
ridged winter and youns: ice. In the Houghton area ice rind lined the we st 
shore of the peninsula while young ice was observed to the east of the 
peninsula. The open late bet"een Houghton and WIlit efish Say had winter ice 
with many cracks while along the , outh shore east of Munising ice of various 
ages lined the shore. Maximum free.ing des:ree-day accumulation~ for the 
lak e occurred during the first week of April, ending the period of ice 
fOTIllation. Th e St. Mary , River ice cover be£an ,howing signs of decay in late 
March ...s evidenced by areas of open wate r north of Sugar 15land on Mar~h 23. 
Open-water areas increased in nu!llber and size throughOllt April. On ~tay 4 
*"st of the ice in the river was located near Detour with only smail aJlOUnts 
1n the northern portion of the river. 

During April th e solid ice edge in WIlitefisll Bay gradua.lly IlOved south 



from the IOouth of the b"y. Open-water 
bay, along "hor~, anJ in .hip tracks. 
icc-decay pe ri ext. 

areas developed at ti'e mouth of 
By .'1ay 4, the bay "as well into 

the 

", 
In Lo.ke SLlperior an unusually extensive ice cover gave shippen pr(}hle_" ln 

the spring. The first commercial ship passed througr. the Soo Locks on 
April 10, nine days aft e r the locks had officially opened. Icc "a:; present 
in '"ester" Superior "ell into ~!ay and the last r eport of ice frOll that area 
of the lake carne on June 8th. 

Lake Michigan 

Lake Survey personnel did not make any fJigh~s over Lake :·:ichigan; 
hO\oiever, one flight "as lIade oVe r the Straits of ~lackinac on March 14, 
r esulting in the production of one ice chart (fill. 26). n,e folloo.ing 
di5cussion is hus ed pri l'larily on United State~ Coae,t Cuaru and Canadien 
Deparuwnt of Environment ice data and Lake Sun ey Center ice r " ports. 

Ice for",ution WJ.S reported along the north shore on lleccllbcr 14. 
Area5 of Green Bay and H.e Straits of Mackinac " ere covered by _id_Januar;." 
and ice hrtd formed along the peri.r.Leter of tbe lake by the end of .January. 
TIle last cOJ:ll!l~rcial ship passed through the Straits On Febl'1JaT)' 2, 
escorted by the I:.S. Coast Guar~ Cutter Edisto. Icc forming conditions 
on the northe rn part of th ~ lake we re favorahle in fehruary, J.._ indi~"~Gd 

by greater than normal freezing degree-day accUJ]ulations at Green Bay, 
Wis" (fig. 2). By the end of Fehruary fref:'l:ing degree-day .'lccUlDlllations 
we r e ne ;lr their 5ea.onal lIIaxi""".,. In e arly March, the lake W<l.." estin",tt'd 
to be 45 percent icc-covered "ith seven-to t en-t enths concentration ove r 
,,"-,eh of the n<>r!hern portion and s e"en-to nine-tenths concentration along 
shore in the southern portion. In March the freecing degre e-day accumulation 
rate was considerably lower than in February, indjcatin~ a reduced potenti.".l 
for icc fornoation. l-taxiruu> freeting degree -day acc","ulations at Gn'en ray 
oecurre..r in early April, ending the period of ice fO:n:1ation in that arua. Tee 
cover bogan te decrease in March, and by early April the only extensive areas 
re"aining " e re 1oco.ted in Green Bay, the Straits of Mackina~, Little 
T,."v,>r5e Bay, anu Grand Traverse Bar. Last ice ""$ reported along t:lC north 
shore On April 26, in Green lIay on ,\p,il 28, and in Little Traverse Bay on 
April 29. 

Lake Huron 

Icc conditions were observed on southern La'.ce Huron durini flights .,,,de 
on January 27 (fig. 27), Fehruary 7 (fig. 28), ~\arc" 10 (fig. 29J and 
April 17 (fig. 30J. 

Ice w"--' r eported forming in the shallows of Thunde r and Sagina~· Bays on 
Dec'''tVe r 12 :md by mid-January both bo.ys we r e c,,",plcte ly covered. Ic~ was 
fOI'1ling along the lake 's shoreline by the end of January. Free zing d egree-un:.·' 
accumulations " e r e below nOl'1lal through the beginni~g of March, and above n(lrnal 
the rcaft"r. Ice COVer was esti"ated to be at its maxilllu" extent in Ifarch. 



During ~arch ice distribution changed, but the total concentration 
remained relatively unch<lnged. rhe lake was e,til:ta~ed to be 65 percent ice­
covered in early March an" 70 percent ice cove r e d in late ~\arch. Fre ezint 
dcgrec-d,,-y acculllUlation reached a lIIa"iOOI1 in early April, en<ling the period of 
ice for:n9tion (fig. 5). By late April, ice was Hill e~ten~ive in the 
Straits of Mackinac, th ~ Ilorth Ch.~nnel, Georgian Bay, aCId lower Luke Huron 
so"th of Saginaw Ray. Tn addjtion, Thunder and Saginaw B9YS I"lad four_to six­
tenths concentration, "hUe concentrations of seven-to nine-tenths we re 
reported along sh()r~ be tw een Thunder Bay and the Strait5. [c: e "~s la~t 

oos~rveJ in the southern ~nd of the lake 01\ 'lay 3 but was reported in the 
t;orth Channe l and Georgian Ba), as late as May 9. 

Lake St. Clair 

Flights ... ere I\~de over Lak~ St. Clair and th~ St.. Clair River on 
.January IS, 27, February 7, ~,14, 22, March 3, 10, 24, and April 17. T~n 

ice charts (fl~s. 31-4QJ \Jer e produced a~ a result of th .. ~e fIig~.ts. 

Skill icc b~gan fU]'lIinl: in Ancllor Bay on De~,'nber ."l although lI ild air 
tm1pcratures, delayed e ,tens ive fOI"llation in Decenober {fi ¥ . 4]. The fir.<t 
fJi\:ht owr the lake (.January IsJ provided th e following infomation. The 
lake was GOver~d wi.th young ice and drifted ~n""·. A l~a.d ....... s ooserved 
along the central portion of :he west shore and a [X'ol ... as locat~,i lakeltard 
frOll the Clinton River IIotlth. Large open water areas ... ere observed at the 
lIouths of the St. Clair Riv e r d e lta chmme ls. The y and the St. Clair Riv~:r 
\oICre ice-free except for sllall quantities of shore ic ~ . Young ic. e of s ~v en­
to nine-tenths conc~ntr~tion occupied a s"'all are a iUl!Iediately l .. ke ... "rd froTl 
the head of the Detroit River. On January 27 the lake wa.o; o,>s e rved to be 
completely ice covere d and along the western shore contained mmerou~ cr~cl~ 

and pools. A mixture of winte r and young ice made up OI'IOstly of brash, cake , 
and s lIa.l1-and "'ediuI'1-floc5 ... as ooserved in the central portion of the lake. 
Th e St. Clair Rive r containe d brash and ice rind. Concentrations in the 
river varied froll six-tenths bel"'" Stag Island to nine-tenth5 above the 
iSland. The ice began to show signs of decay in late February, btlt remained 
intact through early March. By March 24, th~ west shore and the d e lta are a 
... ere ice-free. lee rind and brash of one-to fiv~-t enths concentration filled 
the c entral portion of the lake and ... inter ice and brash of eight-to ten-tenths 
lined the Canadian shore. On April 17 the lake ... as ice -free except for some 
brash ... hi.ch extende d f:rom the delta channels. They contained brash of 
nine-tenths concentration and the St. Clair River contained seven-to nine ­
tenths brash. Drifting ice was reported frail the St. Clair River delta area 
as late as May 1. 

Lak e Eri~ 

Ice charts (figs. 4l-44) ... ere produced frOll data COllected on flil:hts 
over we ste rn Lake Erie on January 27, F~hruary 22, March 3, and March 10. 

Ice skillS were r eporte d in the shallow5 of bay" and harbors as early a~ 
~ove!lber 24; however, abov e -noTTlal te~perature~ in NOY~l\ber and Decel\ber 



, 
did no t favo.,. e .. t ens i ve earl y season fo ...... t i on. Bays and harbon be~an 
to freeze over in late December Dnd early January. The WeIland Canal closed 
on January 8 se ttin!! a record late ciosinll da t e . 6y J ;lnuary i? the ""Hern 
end of the lake fr~ Foint Pe l!" t o t he south shore was parti a l ly covered 
with young l oc. On January 27, the weste rn end of the lake waS observed t o 
be caap l"te iy ice covered . Winter and yaung i ce ~posed of ~~.l l floes, 
bru h , 1lIld cake .. as observed i n the hl .. nd area. of western L~h Erie . We.ot 
of the island." there wn 3. lIixture of ice rind and young icc cons isting of 
n l .. ost equal parts of b rash and ca~e and fl oes of vari ous sizes. L ..... ai r 
te~pe1'3tur" i n early Febn.oaT)' h'proved i ee - f o,.,.in, conditions (Ind the 
l a l:." was u t i ..... tod to ~ 95 peN;cnt ice -co~red on Feb ...... ry 10. ~ combi n­
ation of above -freez! na air temperatures, high wind~ . and ra i n i n late 
February reduced the i ce cover. M .. dllUll free~ing degree-day accu"",,iatlon 
at Cleveland n.ccurred during the last wee~ of February (fig. S) at which 
t hoe Lakc Erie was n tl.ated to he 85 perc ent i ce-cove red. FTC.czine-air 
temperatu~. i n the fi rs t part o f Ma rch v u responsib le f or hu l eason ice 
forwation. On March 10 a s!\o= Iolad was otlle t'Ved "long t he eas t s hore of 
Poin t Pel.,e ext endin li s outh to Pelee Island . West of the i. l8.nd area t he 
i ce was ohse~\'ed t o cootain _any c racls Qnd raftcd a reL" and i cc rind l ined 
the _51 shore of the l ake rr" .. ToJ edo t o tile Detroi t R.i\'er . War.er air 
tnperaturu the l ""t tVO woe h in Harrll brought an end to i ce fO rDllti .... and 
by MardI 27 t he lake wu well into the ice-deca.y period. The We I land Cana l 
opc'ncd on Marcil 2'9 tcmiMating Its shcrtest down period in its his tory 80 
daY$ . Las t i ce was r eported at Suffalo, N. Y., on Apri l 17, and in the 
IHagan River on May S . 

!.ake Ontl-ri o 

TwO i cc reconnaiss ance fli ghts were made over c~5 tcrn Lake Onta rio, 
on Febru&~ 23 and Mar cb 28. These fli ghts resulted In two Ice cbarts 
(fig'" "'5·46 ). 

Ice W&s Hrst nported at the North Pond cllb.l.)IIOent northeut of Os wego 
on November 11 and at Hender.oo Harhor, lloutheas t of Cape Vin ce nt on 
Dece,""cr 2 . By the end of January bays and lIarbcr. In t he eM U m pa rt 
o f the lake Il(!re fn:>ten OVer. On February ?3 brash ice of va rious concen trations 
.. ., obse t'Ve<i a long the S(Il.LI:h. sllon f r"Oll RoclleHe r t o 05 .. e20 , N. Y. An area 
of nine-tenth~ brasb oxtanded fro. just e&s[ of 0 . W9 &0 northwe s terly to the 
north shore. Young i ce was pres ent in tho area north of a line from Prince 
~dward Point to Stoney Point and ... inter i ce with a heavy snow cover was 
obs erved i n the ar ca north of 8- line fro. S toney Pgint t o AMhe r st Island. 
Free~in2 deg ree -day accumula t ion .. as Rea r Its ~i~ t he l as t .. eek in 
Feb ruary. On rebruary 27, J.ake Ontario W&S .a ti_ted to be 20 por cent i ce­
cove red. Maxi_ freezing de lilr ee - day acculilu latian occurred the week endln2 
March 12. By t he end of March tbe only <:xU'nsive ice i n the lake W"--5 l ocated 
in the bay are" at the extrame northeast end . On March 28 the l ee edge 
utc nded fr.,. Prince Edward Po i nt i n a " .... i-circ le th rouah """e r st . Wolf 
and Galloo Isb.,..d s aCTOn the lak e to Stoney Point. 

; .... * ...... ",: ....... " ,··· .... ]<,S ...... iSVJ[!l$.Ii!!!fUKlRCZZlUtu.U Woe 



, 
Wi nter ice wi th a heavy " T\~ coyer was obse rved land\/;\rd of t his 

l ine. ~n area of seven- tenths brash extended f rom Wolf to Galloe ISl and. 
A narrow ~one of br~$h i,e l i ned the shore fro~ Stoney Point sou t hward to 
~~ico Ray. The St . L.wren,e Seaway opened Apr i l 12 , twelve dayi l~ tcr 
t han Scheduled IL'l It" . v ), ice ~avo shi PP"1"lI problt'<05 . Last report of i ce 
c~ f~ C.pe Vi ncent , N. Y. an April 21 . 
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Table 1. Ice reconnais . ance flights winter 1971-72 

Fli£ht no. Date (1972) Are a 

, January " Lalc St. Clair , Jarruary " "L ""ry, Ri ver 
; January " Southern Lake Huron , Lalc 

"L Ciair, "' e s t e rn Lake trio , February , Southe rn Lake Huron, Lak e 
St. Clair 

; FebnJary , Lake "L Clair , February " Lake St. Clair, west ern 
Lakc Erie , February " Lake St. Cl a ir, ,"'estern 
Lake Er i e 

" February B Easte rn Lake Ontario , March 3 Lale St. Clair, we ster n 
Lake crie 

W March '" CO> , " .. Clair, western 
Lake eric, south e rn Lake 
Huron 

" March " Lake Superi or, Straits " Mackinac, " .. Marys RiVe r 

" "".ct> B Whitefish Bay, "L Marys Rive r 

" March " Lake St. Clair 

" March " Eastern Lake Ontario 

" April " Whi tefish Bay, ". Marys Riv e r 

" April " Whit efish Bay, 'L Mary" River 

" April " Southern Lake lluron, Lake ,L 
Clair 

'" April '" Southern Lale Huron 

" April 20 Whitefish Bay, "L ~taTYs Ri ve T 

" April " White fish Ray, "0. Marys Ri ver 

" April " "0. Marys Riv e r 
n May:> Southern Lake luron 

" ""y' Whit e fish ,"y, "0. Marys 
RiveT 

, 
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Tahlc 1. Icy t o i ce chan ~YIlb<J h 

Aae and . i.e of flo es 

Stat.lon !lode I 

",,,'lrc -,CC!;,--_ • C 
OOM, slic n }n2RJ NI:W 

, 
"" 
s<c 

" 

"s 

" HE' 

I ~D fOT enAG' 

IOtlt .. OOM AGE 

10th SF-C AGIO 

Y (yng) - Young ice 
W _ Wint er ice 
HW Mediu. winter 
TW - Thiel winter 

ToUI CONe o f 
"3 in 10th , '"' 
CONe of brash ~nd cakes 
1n lOth~ 

CONe of smal l and IIcdiu. 
f l oes i n I Oths 

CONe of big b loes and ice 
Held in I Oths 

CONe of NEW ice i n IOths 
5LH Slush 
IR Tce rind 
SLG 

'" 
S ludge 
Pancake 

Note~ ar~ used wi th jost one 
L~C or wh en tepottina unusual 
obsel"llat ion 

Al l times r efe, t o easte rn 
s tandard ti .. ". 

Total concentration 

f:,:t."'/,I Open water 

rut ;} , " 
1 - 3 Tenth, Coverage 

(very ope" p.ck) 

, - 6 Ten ths Covens" 
(open pack) 

7 - 9 Tenths Coverage 
( clo s e pack) 

) 0 Tenths COVeT_Ie 
(con501 p"d. ) 

IIoundaries 

Oh5erv~ visua l ly 

...... 
--- L:i.Il i t of observed <lata 
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Snow ~Over 

Station Illodcl 

s 
" nlNll 

Sn IN Il for snow 

AM'T 0 No Snow 
L Light 
H Ueavy 

NOTE: :.10 A. ... "'elln tf)D 
tOND - D Dr ift ed 

CR CT\lHed 
Po.! l'uli dle<l 

Topography 

T 
WlO 

T - Type of pr essure i cc 

NV\ 

nOO HwJ.\ocke d 

CONO - L - 1,ISht 
H _ I!uvy 

NOTE: No COHO l1eans MOD . 

S t ~ g e of ~e lting 

Sut ion l10dcl 

". om, 

Po.! - l~n f or melting 
n 10th. of area 
r.oND TIl - Th;,,, hole 

R - !lo n en ic~ 
RFZH _ Refrozen puddle. 

Opcninu i n Icc 

../ 
r/ 

C::J 

Cud (Crl ] 

Pool Or Po lynp O' lya) 

AbI>rev, at ions 

'"' 8ra.' " 

Cake 

CONC Concentration 

CONO Ccmd; thm 

NT 085 - lie t Obsen'ed 

- " • ,Y,~' ....... •. . 



... .. ,ON. ~~' '., ", ,"" _. " c·- ~ .. " ... ,. 



• • 

; , 
! , , , , 

; , , 

, 
\ , , , " \J 

\ , , 

, , 
" 

• ! , 

I 

! ! 
, 
\ ; • • 
'v' • • • ) 

" 
, 

'< 
\ 

,~ 
, 

~\ 
I'" 
~ 

, , 
" 

~'" ~ 
" , r--., 

. -, ! I 

r • 
f--• c-
" 

• 
~ 

'" • f--< • 

l 
· • 
" " r-• " -• • • 

~ " r-" -
f\. • r , 

~ '\ k 
~ ~ 

'\ r-; 

~ 
.. ... ~ 

< , •• 
• "-, " 

" -• , 
< • -" • 

~ • • • • 
• • , -- • • " • • -• • , 

~ 
• , 

~ r. , 

r-" 1\ r 
'\ ,\\ -. 

, -0 

" • • • " • 
~ , 
" , ' I" '. \ 

r-
• • • " , , 

C' • rl • 
'- • • , 

• " • , • • , • • • , , 



,,/ v , 
II , 

/ , , , , 
, , , , , , , , 
'-, 

. 

~> ,\ • 

~ ~ 
" 

\ , 
'. 

, ,~ 

I I I I ! I 

• , 
f. 
I--

• 
f. 
r-
fo 
r-
• 

f< 

r , 

N ~ 
~ fo 

r\ r-
1\ • 

f-
i I-
\ i" 

• , 
I-

I , I , • 

• • < 

; 

• , 

• • 

" • 

> • • 

• 
" • • • 
• , 
~ 

i • " • 
" • 
• 
~ • • 
" • 
" 1 • , , 
" • " , • • • 

, " .,t , • .'. 



ill 
/ • 

/ 
" 

, 

1\ 
~ 

, 
( , 
< -, 

'\ • .. 
'\ 

• 

! I I I I I • ! , 

fti 

, 
\ \ 

~ 

, 

, , 

• 
" J-. 

f. 
-

f,. 
~ . 
l-
I-
I"" , 
f.. 
I-

t: 
1--" 
f. 

~ 

• " ; 

! • -• ~ " 
~ . x :; 

o -
\~ 

~ 
§ 
I 

§ 0 ~i 

-
• 



" . 
• " ~ ---

,r f:i ~ I I I . ',. , ~ 
• 

H-+---+.----l----+. -+- -++-+.-+-+--+~ 
• • • \ , 

i V 
: 'i: \ 

\ 

\ \ 
\ , , 

o 



• 
I-< 
f. • • 

I j , · • -, 
; , • , • " " -, 

f< , , , r , 
• , , r • 

, - • 
~ " -• e • • • , -

~ 10;-

~ '" , . 
• v 

" < 
, 

~ \ , , -

• • • " • • • • --• • -" , , • , " 
0 , , , , , , • , , r , , • • -, , 
0 

~ • " 
I-< • • • " • 0 

iI -• • • 
r " -• 

• • • .1 , , , 
• 

• I • 
• -" 
, 
• " • 

I I f f I I I , I • I 
• 

. '* ' ", ..... , 



/ 
, 
, , • 

/ • 
f. , , , 
• • • 

~ • • 
I • ! , 

C. ! , , 
f. ! 

! 
! 

f. ! , 

" , , 
• • • • • , 

• , 
• • 
" 0 

• 
! "' \ , 1\ ' , 

< , ' 
" , , • , 

\) 
< \ 

, 
• 
• • • • • < • • " , • 

0 

~' 
, 

, , , 
! , • , , 
! • 

1\\ 
" 

" 
• • , , 

• • • • • \ 
! , • 

~ 
• 

I • • • • 0 
0 • • , , 

• • , 8 , • ~ 
~ , ! 
! • , • • • • 

, ~ • • • 
• I ! • I , , • • , , 

, 



•. '>". 

i 
1 

i 

-. .. 'r I : .:.. ' II , .. 
I I' .4 

'~ j~ 
L -1 

, , 

J 

• " ~ 
• 
I 



I , 
• 
" • • • 
" , 
• 
! 
" • • a 
" , • 
" • 
• " • • • 

" , , 
• • • • • " •• , • • 
" " • • ,. , , • • " .~ 
N , 

" " • • ", 
" .;! 

"0 •• 0 • 
1:"8 
IE • • • • • 0 ., 

• " . •• · " " 0 • 
" N' •• , 
" " • '0 • N • • • , • " 'i'.il , 
• " . . ~ 

~ , ., 
• " ,. 



• 

1. ------

~'., ... ........ ,,' 

1 • , 
~. 

I • , 
J-. 

1:1 

! i' ~ 
• , 
1" . "" . . -., 
I- t ' l" 

; ,i :'.-,-, <0 

--
.c. , , , • 

J 

• 0 • • " • 0 

• 
I 
0 
0 
• 
" ! 
0 -0 • 
• " " • " " " & " • • -" • • • • -

~''''' ''' '' .,' :, " 



" • 
" , 
" " • 0 

• 
! 
" 0 , 
" ! 
0 

" " , 
• • " , 
" 0 

~ 
N O 

" • • " " • 
" • " • , 
0" 

" a 
" • 
" " · " 
o " ~ . 
" -0 

" o ~ 
J" 
" " • ,. 
" 0 

!~ 
"' • · " "" , 
01 · " "' « 

i ~ ' ," 
I • • ,-

"' , . 
"" 
~ 

, 
• 

~ 
, 

I ~ " 
0 • -. 
• j 
• 
" -'" ~----- .. " 

.. ~ - .' . - » .... , • • . , .. . . ,~ . .-



• 

- . . . , . 

-- - -

! 

~ , 
L, 

~I 
i! I 
'ei. 

i' 
L 

T' 
-'< 

~ 

;1 
• 
.' T ' 

'1 • • • .. 
• 
~ J 

• o -• • o 

• 
I 
o • 
! 
o -o -



0 , 
> 

• , 
• 0 , 

., • • N 

" 
0 

• " N 

" , 0 

" 
0 

N 

• • N 

• , " , 
0 " 0 
• , • • 
• 0 N 

• 
j 

, 
N , , • 
g 
• • 0 • 

.~ - ,f • • " • -, 0 
0 

; 

1 
• -, 0 

0 • " i <-
" " ,- • 

r 
> • < 

0 

" " 

• 

1 I ] 

0 -
, 

" 
• ' " 

~ 

" • " 

1, 

, ~ 
0 0 " 

" 
I • ; 

, 

t o 
, - -

; 

0 • 

]i. 
N I " 

, 
- . ~: ~ " 

!p 
jj; ~ 

, 
N 

0 

" 
• I;~ 

, 0 

" , • -, • 

·,C:;,U 



,,' r 

Kj IO<D."t " rs 

-- - • o 

,,' 
Figure 13.--Whitefish !lay ice ch art, reconnaissance no. \I'B-I-n, 

Mar. 23, 1972, 1530 to 1600. 
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? lgurB 14.--Whitl t1$h Bay ice cha rt , reconnai.,a~8 no. WE-2-72 , 

Apr. 5, 1972, 09 20 to 0937 • 
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'18ur~ 1 5. --~~itefi.h Eay ice ch~~t. reconnaissance no. W! - 3- 7Z . 
Apr. II, 1972, 1340 to 1410 . 

",.,; . 

• 



". 
r 

.,-

, 
I, 

", .. ~ 

". 
F ig~ra 16 .--Whitefish fiey ice chart, r e conne18sanc. no. ~~-4-72 , 

Ap-c , ~O . 1972, 1600 to 1630 . 
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Figure 17.--Whitafisn Bay ice chart, re~onnalssanc~ nO. WB-5- 72, 

Apr. 26 . 1972, 1613 to 1700. 
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Figure 18.--Wh1tefish Bay i~e ~hart, reconnaissance no. WB-6-72, 
May 4, 1972. 1255 to 1340. 
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"Pi, .. , \! 19.-- St . Ma't'Y B Rive , ice , hart , r"C:.0 nE"i ~~an~e nO . SHR- l- n . 

Mar . 14 , 1972, 13JS to 1325. 
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Y1sure 20.-- St . Mury5 R1v"r ice chart, rcc~nnaic9nr.cc no . SY.R- 2- 12 , 
Mar. 23 , 1972, 1415 to 15 30 , 
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Figure 21.--St. Ma rys River ice chart, reconnaissance no. SMR-3-72, 

Apr. 5. 1972, 0937 to 1120. 
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Figure Z4. --Sr . Ma r ys River 1~ .. chaft . rec<'lnnaissancc no. SMR-6_ 72 , 
Apr. 26 , 1912 , U5 5 [0 1615. 

-



·.' 

II JO"'~ " 

• " 

.. ' 
F ti~re 2S.--St. Marys River Ice chart , recon~is~ancc no. SMR- 7- 12, 

May 4, 1972, 1250 t n 1430 . 
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Fi~fe 28.--Lake Huron tee chart. reconnai • •• ne. no. H-2-72, 

Feb, 7 , 1972, 1350 to 1400. 
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Figure 31.--Lake St. Clair ice chart, r econnaissance no. STC-1-72, 
Jan. 15, 1972. 1245 to 1425. 
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Figure 32.--Lake St . Clair ice chart, r~conna 1 s~anc e 5TC-2- 72 . 
lan . 27, 1972, 1.130 to 1300, 
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Fi8~r. 33.--Lake Sr. Cl air ie~ chare. reconnaissance STC ~-72, 

feb. 7, 1972, 114 5 to 1345. 
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Figurt 34 . --L, ke St . Cl air i ce cha rt , r econnai~8a~ce no, SlC- ~ -72, 

Feb . 8 , 1972, 1040 to 1300. 
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Figure J5. - -Lake St. Clair ic e char t racon~ai55an~& nO, STC- S- 72 , 
Feb. 14 , 1972, llOS t o 1325. 
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