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Objectif du .E.P. 1.E. 

Poursuivrc la rcchcrclu.: 
J us(]u ·~\ l'obkntion de mdhodes de pre, i~ions de dix jours. 

l::mctt rc de ll:lle prev1 ion 
rous ks jour . aux heun: . habi tucllc -

t\'::, i tcr k . m ; t ' Orologique 
ck,; daL-me111bn.: de !a r rmation avan ·-c cn 1.\V.P. 

Re nd re cc donn ;c accc. ible au · ct:1ls-111 '111b re 

TH ICE P TROL 

From the NUN TSIAQ NEWS 
A ugu·tll , J976 

Frobisher Ba , N.W.T. 

by Ci ld.1 Md,i ' r 

It' s a grc~. clouJy da) . and tlm.:a l cnin!! to 1:.tin i 11 Fnbi~hcr Ba~. But the 
7:00 a.m. brid.ing in Li1L' wca thcr offic '. lww tha l o~cr mo. t uf Fo c Basin the \\L·Jthcr 
wil l be ck:.t r l'IH..>ll gh for our purpo~cs. ~o Inda 's rligl11 i~ on. \\ c cl1rnh .1board Nordair·s 
CF-NAZ. ~1 n::n1odckd L: kctra bri~tl ing ,·1lll compk L'icc l ronic machinL·r~·- and :ire soon 
airbo rJ1L· a11d hc:.i cl inµ iow:.i rds Foxe Ba~1n l b ·gin a kn-hour scrupulou<; w:1tch fo r ice. 
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Ice Reconnaissance fli ghts are a service of the Department of Environment, and 
are the less visible side of sea lift. Supply ships and Coast Guard vessels navigating Canada's 
ea tern seacoast and Arctic waters depend on up-to-date information about ice conditions , 
suppli ed largely by "Ice Patrol" flights . The data gathered is also useful to meteorologists 
and oi l companies. Flights are undertaken every two or three days , on the average, depend
ing on weather and on requests for information. Today the ice observers have been asked to 
ga ther information for the oceanographic ship Baffin, which is planning a trip into Foxe 
Basin . 

The four-engine Electra, which as an airliner can carry 92 passengers, seems a 
bit large for th e dozen people on board today. Flight crew is Nordair Captain Bob McIntyre, 
First Officer Ray Yerreault, Second Officer George ldden, and Navigator Stew Freeman. 
The ice observation team consists of Torben Andersen, the Ice Reconnaissance Field 
Manager, and ice observers John Comeau, Al Lavinski, Bob Zacharuk and Bert Plante. 

Three ex tra peop le are on board tod ay - Tom Kilpatrick , the Chief of the Ice 
Reconnaissance Division , AES, conducting a routine check on Nordair's fulfilment of their 
contract (they ' re doing an exceptional job, he says) , Pat McMahon , a technologist who 
spends most of the fligh t poking into the innards of the laser geodolite to find out why it 
isn ' t working as it ought , and your somewhat dazed reporter, who has been invited along in 
co njunction with a forthcom ing Open House on the plane. (Everyone aboard seems pleased 
to explain the workings of things to help the dazed reporter get oriented, especially the 
patient tourmaster, Torben Andersen.) 

The Ice Patrol 

The Flying Lab ... 

The interior of the big turbo-prop is a far cry from its airliner days. About 
ten ea t from the first-class section have been left in place fo r crew members to eat, read 
and relax in : and four bunks have even been added for anyone needing real rest. (Some-
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times a ground crew will be on board when the plane overnights in different locations, such 
as on the spring " round-robin" tour to get an overview of ice conditions, which stopped in 
Montreal, Frobisher, Thule, Resolute and Inuvik. The ground crew's work is done at night -
when the plane is o n the ground - and in the daytime they can sleep on real bed s aboard 
the plane .) 

All the res t of the sea ts have been removed to be replaced in the front by 
enough gadgetry to fill a Holly wood-sty le laboratory, and in the centre o f the plane by 
two enormous fu el tanks carry ing 7000 lbs. of ex tra fuel to extend the aircraft's range. 

The plane could cove r about 5000 miles if it were flying at 2 5 ,000 fee t as it 
is designed to. But even a t the lower alt itudes necessary fo r observations - about 3000', 
dipping do wn to I 000' or eve n 500' at times to get under cloud cover - the plane can travel 
up to 275 0 miles without refueling. This ex tended range is very important to cover the long 
zig-zag courses required by the Ice Pa trol. 

Even with all the equipment in place, there's room on the aircraft to stre tch 
your legs, o r stand in the small kitchen area and make yourself a sandwich . 

And What It Does .. . 

Visual o bserva tio ns are the mos t important way o f gathering ice information , 
I was to ld ; but ome ti mes, altho ugh the p lane can get down to 500', it is not possible 
to get u nderneath the cloud cover, and then radar informa tio n is used. F og banks over 
Baffin Bay for the la t couple o f weeks have made most of the ice in fo rmation on the east 
coast of Baffin Island dependent on radar. 

T here i a lways an ob erver ma nning two radar screens in a litt le area curtained 
and ea led to block ou t light for bette r observat ion. The main radar screen is a very 
sophistica ted dev ice, the largest of its kind ever built in Canada; the smaller back-up screen 

iden tica l to the o ne used by the p ilo ts. 

The radar observa tion system is based on the fac t that wa ter is a poor re flecto r 
of rad ia t ion, and ice a bet ter re flector. though no t a good as land . T o me, the brigh tening 
of the weep ing line of light o n the radar screen as it pas cs over an ice-fil led area is barely 
percept ib le, but the trained eye of the ice o bserver can ana lyze the signal as representing a 
th ree-ten th co ncent ra tio n of o ne-year ice over a certain area ! 

T he res t of the eq ui pment provides fu rther re fin ement on ice info rma tion. 

T he laser geodolite (when it' working) send o ut laser waves wi th a IO' wave
length. If the wave i re fl ec ted from a d istance an exact multiple of 10' ( 1000' . 101 0', 
1020 ' e tc.) the instrumen t wi ll read O' . But whe n the wave hi ts a surface a t any other he igh t 
it will re fl ect "out-of-phase". The in t ru111ent thu picks up mino r va riations in topography, 
down to an inch o r t wo , which gives info rma tio n abou t surface roughness o r smoo thness 
and ridges o r bumps o n th e ice. 

The precisio n rad iation ther1110 111eter mea ures the water or ice temperature 
direc tl y be low the p lane. This te111perature information is useful to meteorologists in making 
forecasts about ice conditions: for exa m ple, in the fall if the water is ap proaching - l .8° C, 
the freezing point o f sa lt wate r, freeze-up can be ex pected 0 011 . 

The infra-red line srnnner. on th e other hand. measures comparative tem
peratures in a 120° arc sweeping the path o f the plane, by picking up the infra-red radiation 



- 7-

given off by all warm urfaces and beam ing it onto a highly ensi tive chemical indium 
antinomite. Th e plate must be kept specia ll y cooled by liquid nitrogen on board the plane 
to re main sensitive to radiation in th ese quantities. Since thicker ice is colder and gives off 
le radiation than thinner ice, this instrument gives a picture of ice formations. It is ensi
tive enough to pick up such minor variations in temperature as the subsurface water brought 
to th e urface in the wake of a ship o r iceberg. 

Mo to r-driven cameras are suspended from the be lly of the plane, to take 
pictures in areas wh ere meteorologists or oil companies have req uested specific inform a tio n . 

The ice observers have two radios - one simila r to a radio te lephone and a 
VH a ir-to-air link . The plane can communicate by rad io with any ships in the area, but 
regul arl y reports only to the icebreak ers . Today, th e icebrea ker D ' Ibe rvill e is stationed 
near Repulse Bay , but cannot be reached on the staticky radio. 

A standby freque ncy is always open for ships requiring ice information o r lost 
and in need of aid . ( It was an Ice Reconnaissance plane which was first on the scene when 
a small plane was forced to land on the ice off Cape D yer ea rlier this yea r , and in fact gave 
th e pilot ice information which helped her to land safely.) 

And , at certain scheduled times, or on request , an up-to-d ate ice-map of th e 
day ' o b e rvatio ns is sent out to any ship , on a facsimil e transm itte r whi ch ca n send a visual 
image over the radio. 

The Bubble 

For all th l.! impress ive technological paraphernalia , the heart of the Ice Recon
naissa nce operation is a sim pl e clear " bubble'' sticking out of th e top of the aircraft . 

Four of the five men take one-hour turns in rotation sitting in the bubble. The 
observer c limbs up , using a foot-ladd er against the wall , pokes hi s head up above the air
craft cl.' iling, pulls the seat up into place an<l bolts himself in. He then sits, legs and feet 
dangling into the body of th e plane, performing th e main task of the ice patrol: kee ping a 
co nstant watch on th e ocean 's surface, an<l marking down how mu ch ice the re is, where, 
:rnd what kind . 

Thi.! observer first marks on a map th e path visible from hi s post. Within th a t 
path . he notes ice conditions, using :.i special lan guage of ice sy mb o ls. 

Ice is di vided into six categories according to its age: ne w ice - just form ing . 
thin and tlexibl e: grey ice - grey in appearance , 4 -- 6" thi ck: stiffe ning white ice - 6- 12" 
thick : l'irst year ice - anyt hin g thicker than one foot formed in th e pas t yea r : seco nd yea r 
ice iCl' which has surviwd last su mmer's melt , recogni za ble by a gree n ish-blue co lo ur and 
111orl' rounJed surface features : and rnult i-ycar ice , s till older. a turquoise colour. The age 
or it: l' is significan t to ships. sine\.' older ice beco mes less and less sa line an<l co nsequently 
harder . 

The obse rwr lllllst also no ll' th e concentration of ice in te rm s of the urfacc 
JrL':: : o ne- te nth co nt:L' ntrati on a sca lkring: :1ml ll'll-ll' lltll ~ so li d ice. 

Hl' a lso note:- sud1 katllrL':-. as roughness. ridging . hummocks. snow cover. 
puddling. ;1rnl th ;t\ -!wk~. 
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Even what would be called by the untrained observer "open water" is broken 
down into classifications; "open water" means there are occasional bits of ice scattered 
about; "bergy water" means there are icebergs or "growlers", bits of iceberg barely clearing 
the water ; and " ice-free" water means no ice at all. 

Off the coast of Newfoundland, patrollers even count and note the location of 
icebergs, but this is impossible in Arctic waters. 

A Glorious Panorama 

Later on in the flight , when we were doubling back over an already-covered 
area, and no observation was necessary , they let me climb up into the bubble. 

The dome is about 4 feet in diameter, and only the bottom several inches are 
left clear. The top part is covered with Turtlewax to cut down the sun's glare, which would 
otherwise make the bubble unbearably hot. 

The st reaky brown surface is covered with pencilled graffiti , presumably 
scrawled by observers awaiting a break in the clouds - most notably, right in the centre, 
the admonition " There's no ice up here, so look down." 

When I got my turn in the bubble, we were flying over the narrow Hecla and 
Fury Straits, north of lgloolik , bordered by rugged mountainous country, and the sun was 
shining. The view through the bubble was a glorious panorama, strangely elating. 

"Unserviceable" 

The plane is also equipped with two smalle r side bubbles - bulging windows 
which allow an observer or gues t to put his head out from his seat and look straight down. 

The bubble windows have been provided with holes to prevent condensation. 
But those aboard the plane find the noise of air rushing through the holes annoying, and 
condensation not rea'lly much of a problem, so the neat round holes have been sealed off -
by large yellow cardboard tags reading "Nordair - Unserviceable". 

Visual Best 

Visual observation, since it provides the most precise information , is used when 
possible in making up the ice-map which is the final result of a day 's work. 

Today we have been quite lucky; despite an inauspicious beginning, we have 
had fairly good weather throughout much of the flight , and more than half of the informa
tion of today's map is based on visual observation. 

Background 

During the flight , Tom Kilpatrick gives me some background on Ice Recon
naissance. The first ice e,~server was appointed in 1956, and the operation has now grown to 
55 staff, including observers, technicians, forecasters and support personnel. 
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These taff are all based at Ice Branch headquarters in Downsview, Ontario . 

The observers spend about 60% of their time in the field, divided between 
aeria l duty and icebreakers . 

Ice observation is done in the Maritime and Great Lakes areas in the winter , 
and in Hudson Bay and Canadian Arctic from June to November. 

Durin g th e e five months , about 15 men of the Ice Reconnaissance program 
are lodged in Frobisher at any one time. 

Up to 1958 , military Lancaster aircraft were used for ice work; then about 10 
commercial air carriers in rapid succession provided planes on a contract basis. From 1967 
to 1973, Kenting Ltd., of Malton, Ontario , held a contract using DC-4 aircraft , and in 1973 
two larger, more powerful Nordair Electras took over the job. 

Flight Crew 

For the pilots flying the plane , the job isn't too different from any other 
flying job; less busy and hectic than shorter sked flights, involving frequent takeoffs, land
ings, ca rgo calculations, and, in the south, tight traffic above , below and ahead. Flying the 
ice patrol for IO hours or more, with little to do but monitor the array of dials and lights 
in the cockpit , check the weather , make a position report every hour, and occasionally take 
the airplane down under cloud cover or turn it , can get monotonous. And ten hours in a 
row in a pilot's seat can be tiring. 

Navigation 

While the actual job of piloting may be simpler than on some flights , the 
demands of ice patrol work require another member of the aircrew not even present in 
most passenger flying. 

Navigator Stew Freeman sits behind an impressive panel of computer displays, 
representing two computer-operated In ertial Navigation Systems, and two computer
operat d Omega Navigation Systems. 

Th e Inertial Navigation System needs only to be fed the position at the point 
of takeoff. It can calculate up to nine turns ahead. 

Drawing information from three accelerometers within the INS , the system's 
comput r calculat s speed, direction , and position , and can at any point give an accurate 
r ading of pos ition, as well as telling th e auto-pilot directly when to turn. 

To keep the information even more accurate, the navigator updates the I Sin
formation e er hour by checking with the Omega avigation System, a system getting a 
p ition fi ' from L'ight ground sta ti o ns throughout th e wor ld, in orway, Liberia, Hawaii , 

rth Dakota, Reunion, rgL'ntina. Trinidad and Japan. Between th ese two syste ms, the 
11 ·1 igat r can kn w within half-a-mile where the plane is at al l times. 

nd if a ll four sophisticated systems broke down, th e navigator could resort 
to the c tant mounted in the roof of the aircraft for old-fa hioned navigation by the sun , 
moon and stars . transatlantic jetliner would probably carry I S, but not ONS. A domestic 
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passenger liner would not be likely to carry either. Standard equipment aboard a domestic 
passenger liner could lead to position errors of up to 30 - 40 miles over a long flight; not 
too serious, since the plane will be guided to its destination by an airport beacon. 

But on this flight, the navigator must supply much more precise position infor
mation to the ice crew; ice information IO miles out of place would be useless to a ship. 

Homeward Bound 

After almost IO hours in the air, we have covered most of Foxe Basin in a long, 
jagged line, passing near Cape Dorset, Southampton Island, Hall Beach, lgloolik and Long
staff Bluff, and, on reaching land, we climb higher to get back to Frobisher quickly. 

The observation is over, and the observers are drafting the day's final map, 
a mass of dots, squiggl~s and numbers full of meaning to one who understands them. 

This map will be available as it is, and will also be sent to Ottawa to be worked 
into composite maps giving the latest information over the whole Arctic. 

Open House 

Not many of the public get a chance tc;> go along on an actual ice patrol, but 
there will be a chance to tour the plane at an open house to be held in Frobisher. The 
open house was originally planned for this week, but requirements for ice observations in 
the High Arctic have forced a change in schedule, and the open house will be held later in 
the summer. 


