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Warm. dry weather continued across the 
southern Prairies. while the rest of the 
country was on the cool side. Prof use 
amounts of precipitation that fell over On
tario , Quebec, and the Mackenzie District 
of the Northwest Territories, combined with 
rising spring temperatures, and in some 
cases, ice breakup on major rivers, resulted 
in flooding. However, a dearth of precipita
tion in some parts of British Columbia and 
Alberta , resulted in an early start to the 
forest fire season. 

Flood threats 
This month, heavy rains across Ontario re
sulted in flooded basements, property 
damage ~d submerged roads. Toronto's 
Pearson International Airport set a new 
April precipitation record, dousing the old 
record set in 1991. There were some con
cerns over flooding of the Moose River 
watershed and the Ottawa River. However, 
these areas did not experience any major 
over flow. 

In the Gatineau Park area of Quebec, 
the bursting of some beaver dams resulted 
in damage to homes and hydro poles. On 
the La Peche River several near bursting 
dams, threatened to inundate the village of 
Ste Cecile de Masham. Fortunately, on the 
St Fran~ois River. the water rose only 
slightly above the banks in a few flood
prone areas, such as downtown Sher
brooke. An ice jam on the Matapedia, near 
the vi II age of Matapedia in the Gaspe re-

. suited in authorities evacuating a few resi
dents, as a precautionary measure only. 

Also, the villages of Hay River and Fort 
Simpson, in the Northwest Territories, 
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were threatened by flooding from the Hay 
and Liard rivers. About 150 persons in Hay 
River were evacuated, beginning April 26. 
On the 29th, the residents of Fort Liard of 
the Liard River were also evacuated. Dam
age to property was minimal in both cases. 
Overall, thinner and softer than nonnal ice 
this year, due to the mild winter tempera
tures, produced less effective damming on 
the northern rivers, thus averting serious 
flooding . 

Warm weather continues in 
the West 
Warm weather, due to the El-Nino phe
nomenon, continued across Saskatchewan, 
Alberta and British Columbia, although 
the temperature departures from _nonnal 
were not as pronounced over these areas as 
they had been in March. Temperatures 
were, at the most, 3.5°C above normal 
across the Prairies, while March tempera-

tures over these areas were at least 8°C 
above normal. This tendency toward nor
mal temperatures during April was due to a 
southeastward shift and weakening of the 
upper attnospheric ridge over the Prairies, 
a feature which has dominated the winter. 

Even though the ridge we.akened over 
the month, allowing storms to penetrate the 
region, southern Alberta and Saskatche
wan still received below-normal precipita
tion amounts. This, along with low snow
fall amounts during the past winter may 
cause a delay in plant germination and 
growth. However, it should be kept in 
mind that studies done by the Canadian 
Wheat Board indicate that major droughts 
across the Prairies tend to occur during 
La-Nina years (when tropical Pacific sea 
surface temperatures are below normal), 
and not during El-Nino years. This is en
couraging news for the agricultural com
munity for the upcoming growing season. 
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A high precipitation at widespread localities across the country during April 
contributed to the risk of flooding 
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Across the country 
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Yukon's April temperatures ranged from 
near normal in the south to slightly below 
normal in the Ogilvie Mountains on the 
Dempster Highway. 

The coldest temperature for the terri
tory was a vezy chilly -42.o·c on the 13th. 
Arctic Slopes, at Komakuk Beach was 
exactly 1 ·c above normal and the far south 
with the Ross River was O.s·c warmer 
than usual. The warmest temperature for 
April was spread between seven stations 
from Mayo to Watson Lake, all recording a 
high Of 14.Q•C On the 15th OT 16th. 

Precipitation in Yukon varied. In 
Haines Junction and Fraser there w~re iso
lated dry sections where less than half of 
the monthly average amounts were 
measured at 26 and 21 percent respective
ley. The Arctic Slopes varied from slightly 
above normal in Old Crow to 208 percent 
of normaJ in Shingle Point on the shores of 
the Arctic Ocean. Swift River received the 
most precipitation with a total of 35.3 mm. 

April turned out to be a cold and dry 
month for most of the Northwest Terri
tories. Mean temperatures were below nor
mal by 3·c, in all but the western part of 
the territory. Mould Bay's monthly mean 
temperature was only 0.6·c below normal. 
Eureka was the coldest spot with a mean 
temperature of -3o.9·c (3.3·c below nor
mal). This was also the only site where the 
temperature dropped to -43_7·c, although 
all areas reported that the mercury did fall 
to -3o·c or colder during the month. Al
though Baker Lake came close, none of the 
reporting stations rose above the freezing 
mark. The mildest temperature at Baker 
Lake was -0.3.C. Eureka could do no bet
ter than -20.1 ·c. 

Precipitation was also below normaJ. In 
fact Eureka, Resolute Bay and Mould Bay 
tallied no more than a trace amount of pre
cipitation for the entire month. Normal 
precipitation amounts for these site are 3 
mm to 6 mm. Amounts increased towards 
the south and were close to normal al 
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Baker Lake with 13.2 mm and Rankin Inlet 
with 9.8 mm. 

Total sunshine hours varied from above 
nonnal by 99 hours al Resolute Bay to 
below nonnal by 56 hours at Mould Bay. 
Eureka was the sunniest spot with a total of 
379.4 how-s of sunshine .. an average of 
over 12 hours per day. 

The panem of mild weather set last fall and 
carried through most of the winter prevai
led again in April. However, after a dry and 
sunny March, April turned out to be much 
weuer and a linle less sunny than average. 

The extreme nonheast comer of the 
province was the only area to report below 
average temperature. Fon Nelson reponed 
a mean temperature 0.3·c below average. 
Most of British Columbia, nonh of 55 de
grees latitude and the Queen Charlotte Is
lands reponed o.s·c to 1 ·c above average 
except for the Mackenzie - Peace River 
are.a, with 1.s·c to 2·c above average. 
Much of the rest of the province reponed 
1.s·c to 2.o·c above average. Three sta
tions reponed record high mean tempera
tures for the month: Cape Scott 8.s·c (was 
7.6 in 1986), Merry Island with 10.s·c 
(was 10.6 in 1990), and Pon Hardy with 
8.2·c (was 7 .9 in 1948). 

Although overall monthly temperatures 
were above average, some cold air around 
the 5th to the 10th did result in frost in the 
southern interior areas. There is some con
cern that fruit trees in blossom may have 
suffered some damage. The extent of the 
damage will not be known until the fruit 
appears on the trees. 

Precipitation was well above average in 
much of the province. Relatively few areas 
reponed below average precipitation in
cluding 58 percent of average at Princeton, 
88 percent at Fon St. John. Much of the 
Chilcotins and the southern Queen Char
lotte Islands reponed 70 to 9() percent of 
average. In the far north, Dease Lake re
poned 307 percent with departures falling 
to near 150 percent along 55 degrees lati
tude. The lower mainland - south coast 
mountains reponed near 225 percent of 
average falling to near 150 percent on most 
of east Vancouver Island and to just above 
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CLIMATIC EXTREMES IN CANADA· APRIL, 1992 

Mean temperature: 
Highest Agassiz, B.C. 11.3·c 

Coldest 

Highest temperature: 

Eureka, N. W. T. -3o.g·c 

Moose Jaw, Sask. 29.2·c 

Lowest temperature: Eureka, N. W. T. -43.TC 

Heaviest precipitation: Prince Rupert, B.C. 221.6 mm 

Heaviest snowfall: Goose Bay, Nfld. 108.3 cm 

Deepest snow on the ground 
on April 30, 1992 Cartwright , Nfld. 268 cm 

Greatest number of bright 
sunshine hours: Eureka, N.W.T. 379 hours 

average on the west coast of Vancouver 
Island. The Prince-George Cariboo areas 
and much of the Olcanagan reponed 150 to 
175 percent. The western Kootenays re
poned near 200 percent while the east 
Kootenays - Columbia reported near 110 
percent. The only record precipitation re
ported was at Merry Island 113.7 mm 
breaking the old record of 102.1 mm set in 
1969. 

Although mild, April did see some 
smal I amounts of snow in many areas 
while the nonheast received some fairly 
heavy snows around the 17th and 18th. 
There were some reports of 30 cm falls in 
the areas between Fon Nelson and Fon St. 
John. The mild winter temperatures and 
warm weather of the past two months has 
greatly reduced or eliminated low level 
snowpacks. April 1 snowpack infonnation 
from the British Columbia Ministry of En
vironment indicates snowpacks of 60 to 80 
percent of average in the far south, slowly 
rising to 120 to 140 percent in the far nonh. 

Wet weather is nonnally accompanied 
by less sunshine and this was the case this 
month. Only two stations reponed above 
average sunshine: Victoria, with I°l 1 per-

cen~ and Prince Rupen with 105 percent. 
The remainder of the province reponed 80 
to 95 percent of average. No new records 
were set. 

As spring marches on, Pacific weather 
systems become less frequent and weaker. 
The nonh part of the coast reported general 
gale force winds on only two days this 
month with local gales on another 10 days. 
The central coast reponed general gales on 
six days with local gales on 11 additional 
days. The south region reponed only one 
day of general gales and three days with 
local gales. 

Alberta 

The month started out on a mild note as 30 
new record maximum temperatures were 
set during the first three days of the month. 
This mild spell was followed quickly by an 
outbreak of cold Arctic air which pushed 
as far south as Lethbridge and Medicine 
Hat early in the second week of April. Pre
cipitation fell as snow as Edmonton recei
ved amounts of 18 cm to 21 cm . 
Temperatures dropped to new record le
vels from the 8th to the 11th, but recovered 
by mid-month with new record highs at 

April 1992 - Vol. 14 

seven locations. The last two weeks of 
April saw temperatures remain on the~ 
side with some instability occmring u an 
upper disturbances aossed Albezta. One 
such disturbance on the 17th and 18th gave 
precipitation amounts up to 17 mm in the 
Peace Country. As this system moved 
acnm east centraJ districts, it dropped 29 .6 
mm on Cold Lake. Two more systems 
aossed the regions before the end of the 
month with lesser precipitation amounts. 

Hours of sunshine for April were above 
nonna1 in extteme southern Alberta by 15 
to 20 hours. The rest of the province was 
below normal by 20 to 30 hours. 

/:·Saska t·chewaif:aiid -M~.-nltoba?? .. :· 
..... ·. . ·.···_.· .. :-.-:·.·. ·.· .:_ .• · :---· .. :-:-:.;-::_:: .. -··-·>-· 

Monthly mean temperatures were a degree 
above or below normal. Manitoba's tem
peratures were below nonnal whil~ Saskat
chewan's were above. Anomalies were 
greater in the northeast and southwest cor
ners of the region, where temperatures 
were below normal by 3·c and above nor
mal by 2·c, respectively. Mean tempera
tw-es range.cl from 5.s·c at Kindersley to 
• 13.4 ·c at Churchill, and temperature ex 
tremes ranged from·a maximum of 29.2· 
at Moose Jaw to a minimum of -30.6.C at 
Churchill. The minimum temperature of 
8.s·c on the 27th is the highest minimum 
temperature ever recorded at La Ronge. 
The old record was 7 .s·c set on April 28, 
1980. 

Precipitation totals were quite variable. 
Small areas that tallied more than twice the 
nonnal were surrounde.d by stations with 
less than nonnaJ precipitation. Parts of the 
region with less than 50 percent of normal 
precipitation were adjacent to areas with 
above nonnaJ precipitation. Areas the re
ceived le~ than half their normal precipi
tation were the Hudson Bay c~t., pans of 
central Manitoba and southwestern Saskat
chewan. More than double the normal pre
cipitation fell in southwestern Manitoba 
and central Saskaachewan. Lesser amounts 
were 10.6 mm, 11.4 mm and l 1.8 mm at 
Kindersley, Swift Current and ChUJchill, 
respectively. Some of the higher totals 
were 61.1 mm, 55.5 mm, 46.2 mm and 
44.2 mm at Dauphin, La Ronge, Estevan 
and Broadview, respectively. A rain and 
snow storm on the Easter weekend was 
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responsible for more than half of the 
monthly totals in 10Utheaacm Saskatche
wan and southern Maniaoba. Up 10 45 cm 
of snow fell in the 90fflC of 10Uthwes&an 
Manitoba that weekend Snow, rain and icy 
roads in southern Manitoba r~ hun-
dreds of Easter travellecs 10 spend die night 
in mot.els or community cemres. 

Sunshine was below normal every
where with the exception of Swift Current 
Sunshine deficits of 40 10 60 hours were 
common in several ~ 

Ontario's wait for pleasant spring weather 
continued unrequited as April 1992 , like 
March before it, proved to be a wet. stor
my, cold and sunle~ month. Indeed, as the 
poet T.S. Elliot once wrote if "April was 
the cruellest month" then April 1992 was 

. "crueller" than normal. 
Examining the soggy details reveals that 

April's monthly mean temperatures were 
from 1 ·c to 2·c colder than normal prov
ince wide, resulting in the coldest April 
since 1989 at most locations. At Sault Ste 
Marie, however, April 1992 was the col
dest since 1978, while both Thunder Bay 
and Hamilton recorded the coldest April 
since 1982. Interestingly. while April day
time temperatures fare.d cold under cloudy 
skies, the nights were often relatively mild 
again as a result of the blanket of cloud. 
Overall then, the final temperatlll"C statis
tics for April 1992 were not as cold as 
cxpecte.d. 

Precipitation was heavy in Ontario with 
the exception of a region cast of Georgian 
Bay north to Timiskaming including the 
Ottawa Valley. In a wet southern Ontario, 
total April precipitation range.d from 90 
mm to 135 mm as records for wettest April 
ever were set at St Catharincs wilt, 121 mm 
and Toronto's Pearson Airpon with 134 
mm. Other southern sites to top 100 mm 
included: Kitchener 117 mm, Samia 111 
mm , Windsor 108 mm and Hamilton 104 
mm. Given normal April precipitation in 
the 70 mm to 80 mm range, April 1992 
looked very bleak; however, at several lo
cations April 1991 was wetter. 

Nonhem and nonhwestem Ontario also 
1 measured an over-abundance of moisture. 
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Whereas normally only 40 10 60 mm falls, 
Ibis April records reached 65 mm to 150 
mm. Wawa w~ the weaest spot in the 
province with their 149 mm again 9etling a 
high-water mart for any April . 

In coo~ the dry area in the m.u re
oorded just 20 10 60 mm. Pelawawa was 
the driest site with only 21 mm - their ~t 
amount of April precipiwion since records 
began there in 1971; while North Bay was 
also dry with 28 mm w~ their lrast since 
1976. 

April snowfall was extremely varied as 
is mually the cue. While the northwest 
was snowy Jed by Pickle Lake's 74 an of 
snow. central Ontario recorded very little 
snow. At Timmins. for example. only 2 cm 
fell, the l~t April soow since 1958. Wiar
ton, on the other hand, was hit hard with a 
oouple of spring snowfalls that dumped 42 
cm, giving them their most April soow 
since records staned there in . 1947. Otta
wa• s 26 cm was their greatest April total 
since 1975. 

Sunshine in April 1992 was rare as the 
sun definitely did NOT "come out tomor
row" ! Thunder Bay, Sault Ste Marie and 
Samia all set records for the cloudiest April 
ever as total hours lagged from 40 to 90 
hours below normal, as one of the dullest 
springs ever to plague Ontario. 

··Quebec 

April was a cold month with total precipi
tation and sunshine above nonnal, except 
for cenain western an~ e.astem regions of 
the province. 

Once again, mean monthly tempera
tures were close to record low levels. Tem
perature anomalies varied from o.2·c 
below t . Gas¢ to 5 ·c below between 
Kuujj " and Kuujjuarappik. Jv1: ;" tem
perature extremes were recordec. '1nd 
Montreal with 4.9·c and Inukju"' in 
nonhem Quebec, with -14.1·c. 

Total monthly precipitation remaine.d 
below seasonal normals, except for Trois
Rivims, n<X'thward through the Saguenay
Lac St-Jean regions to Kuujjuaq. Bagot
ville airpon reponed 206 percent of normal 
precipita: .:>n values. Over southern Que
bec prec:;iit.ation extremes were me.asured 
81 Maniwaki (24.2 mm) and at Mont Joli 
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(99 .4 mm). In nonhcm Quebec totals of 
142 mm and 46.8 mm weze recorded in 
lnukjuak and Schcfferville, respectively. 

All regions re.ceived some snow dwing 
the m.onth. Snowfall amounts varied from 
0.6 cm in Maniwaki to S4.8 an in Schef
ferville. 

TotaJ bright sunshine hours were above 
normal for the month except for the south
ern Laurentian and OUawa Valley re-
gions. 

Significant weather events for the 
month include.d the following. On April 
11th a warm fron~ auocialed with a low 
prcss..ae system moving in from the Great 
Lakes region, dumped 15 cm to 20 cm of 
snow on localities eastward from the OUa
wa Valley to the greater Montreal area and 
then southwards to the Eastern Townships. 
Numerous highway accidents were r~ 
poned due to slippery and icy road condi
tions. The Jacques-Cartier bridge, linking 
MontreaJ to the south shore had to be 
closed for almost 45 minutes so that road 
crews could untangle a small pile-up. The 
provincial police reponed at le.ast 12 acci
dents with injmies. 

Maritimes 

April was generally cold and dry. It tume.d 
out to be the coldest April in 20 years at a 
number of locations. CFB Shearwater (Ha
lifax- Danrnouth) repone.d a mean tempe
rature of 2.2·c, the third lowest for the 
month of April since records began in 
1944. 

Precipitation totals were below nonnal 
with the exception of a few areas in e.astem 
Nova Scotia where they were above nor
mal. Many locations reported less than half 
their normal for the month. The Halifax 
International Airpon., repon.ed only 39 .4 
mm which is 35 percent of norma1 and the 
lowest April total since 1966. A number of 
other locations also repone.d their lowest 
April precipitation since 1966. · 

Snowfall totals varied either side of 
nonna1 with the largest amounts occurring 
in the eastern regions. Sable Island re
pon.ed a tolal of 40.1 cm which is almost 
seven times their normal for April, and the 
second highest snowfall for the month of 

.... cont I nued page 11 
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HEATING 
ENERGY REQUIREMENT 

(HEATING DEGREE-DAYS) 

APRIL 1112 

HEATING ENERGY 
REQUIREMENT 

(HEATING DEGREE-DAYS) 
SEASONAL TOTAL 
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SEASONAL TOTAL.OF HEATWG 
DEGREE-DAYS TO Bl> OF APRIL 

Onawa 
Sudbury 
Thunder Bay 
Toronto 
Windsor 
QUEBEC 
Baic Comeau 
Montreal 
Quebec 
Sept-lies 
Sherbrooke 
Val d'Or 
NEW BRUNSWICK 

29(11 

2840 
2812 
2366 
2A46 

1ltl NO"""".,. 

3398 3562 
3295 3285 
3130 3238 
2694 _2745 
2768 2805 

5848 6419 6471 

,, 
9184 9382 88£,0 
9222 9112 9313 
8001 8216 7972 

4062 4573 4979 
4468 4796 5146 
5037 5516 5759 

4695 5033 5178 
4913 5200 5529 
5149 5506 5718 

5635 5643 5767 
8450 8361 8248 
5483 6189 5ns 
5506 5276 5591 

6129 5938 5965 
3802 3500 3856 
4595 4128 4437 
5185 4808 5079 
5362 5249 5327 
3767 3482 3868 
3337 3075 3435 

5122 5573 5504 
4502 4006 4300 
5095 4688 4849 
5940 5835 5600 
4938 4397 4880 
5993 5570 5643 

Fredericton 4593 4225 4394 
Moncton 4629 4326 4360 
NOVA SCOTIA 
Sydney 4304 4008 4020 
Yarmouth 3790 3380 3658 
PRINCE EDWARD 
ISLAND 
Otarlonetown 4448 4196 4244 
NEWFOUNDLAND 
Gander 492A 4701 4501 
St John's 4554 4277 4209 
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SEASONAL SNOWFALL TOTALS (cm) 
TO END OF APRIL 

1192 
BRITISH COLUMBIA 
Kamloops 32 
Port Hardy 1 
PrinceGcorge 208 
Vancouver 2 
Victoria S 
YUKON TERRITORY 
Whitehorse 218 
NORTHWEST 
TERRITORIES 
Iqaluit 155 
lnuvik 170 
Yellowkr1ife 191 
ALBERTA 
Calgary 80 
Edmonton Namao 146 
Grande Prairie 170 
SASKATCHEWAN 
Estevan 83 
Regina 88 
Saskatoon l 09 
MANITOBA 
Brandon 155 
Churchill 228 
The Pas 188 
Winnipeg 109 
ONTARIO 

1191 NORMAL 

96 91 
72 72 

309 236 
118 60 
73 so 

184 133 

• 222 
157 162 
183 132 

114 142 
110 129 
190 176 

114 114 
85 119 

119 111 

116 115 
218 173 
134 164 
121 123 

Kapuskasing 
London 
Ottawa 
Sudbury 
Thunder Bay 
Toronto 
Windsor 
QUEBEC 
Baie Comeau 
Montreal 
Quebec 
Sept-fi es 
Sherbrooke 
Val d'Or 

258 269 310 

NEW BRUNSWICK 
Charlo 
Fredericton 
Moncton 
NOVA SCOTIA 
Sydney 
Yarmouth 
PRINCE EDWARD 
ISLAND 

218 184 209 
268 185 226 
265 263 245 
206 181 209 
96 88 131 
32 83 117 

310 464 368 
225 197 223 
238 316 343 
311 452 421 
295 212 291 
288 291 307 

340 396 411 
198 273 289 
455 321 339 

409 184 313 
252 122 207 

Charlottetown 348 209 329 
NEWFOUNDLAND 
Gander 437 431 389 

· St. John' s 360 251 347 
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WATER EOUfVALENT OF 
SNOWCOVER 

(nvn) 
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SEASONAL SNOWFALL (an) 
TO ENO OF 

APRIL 1192 
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50-kPa ATMOSPHERIC CIRCULATION 
April 1992 
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Arctic glaciers: 
valued chroniclers of climate and other environmental changes 

D Roy M. KHnur 

Introduction . 

In the light of lhe modern climate debate, 
rese.arch is urgently required to detennine 
how climate has changed in the past; how, 
and where it is changing now; and what are 
the causes of the changes. The general 
consensus is that the major swings from 
the ice age to the interglacial are due to 
changing orbit.a] parameters of the planet 
These changes are, however, in terms of 
several thousands of years. Today, the 
concern is with the way the climate may 
change in a 100 ye.ars. 

Lovelock 1, in his elegant theory of 
Gaia, illustrated the interplay between life, 
the land, oceans and atmosphere. He con
ceives the planet as a living organism. In 
his concept, micro-organisms play the 
dominant pan in climate control. Now, cli
mate modellers are showing that the 
human life-fonn is having a profound ef
fect on climate by extensively changing 
the ecology of the oceans and the land 
masses, and by injecting gases and aero
sols into the atmosphere that affect the 
radiation balance of the Earth. 

One of the many global change studies 
that the Terrain Sciences Division of the 
Geological Survey of Canada has under
taken involves the use of glaciers and ice 
caps in the study of climate change and 
pollution of th· Arctic. The work involves 
drilling surface-to-bedrock ice cores and 
measuring the annual mass balance of 
three ice caps. The~ balance is com
puted by subtracting the annual melt run
off from the snow accwnulation. 

At the top of ice caps in the high Arctic 
very little snow melts e.ach year, and there 
is a net accumulation. Aerosols and atmos
pheric gases trapped with the snow are bu-

. ried thereby pr6 serving a record that, in the 
case of the Jeen Elizabeth Island ice 
caps. is aboL . 00 000 y~ long. This 
interval covers the last interglacial period, 

D Terrain Science Division 
D Geological Survey of Canada, Onawa 

ending about 70 000 years ago, the last 
glacial period from 70 000 to IO 000 ye.ars 
ago, and the present (Holocene) intergla
cial. 

Proxy temperatures 

Proxy temperatures, the indirectly me.asu
red temperature from ice core analysis, can 
be derived in two ways. The first comes 
from the ratio of the oxygen isotope of 160 
to 180 in the snow and ref rs to the tempe
rature of condensatior when the snow ..., 
fonn ... . A 1 ·c change of temperature gives 
0.62%io ( 6-180) difference where ~ is the 
fractional difference between the ratio in 
the sample to that m the standard mean 
ocean water (SMOW). The second tempe
rature derivation is from the concentration 
of melt layers in any one ye.ar. Ice layers 
are f onned whenever melting occurs on 
~ top of the ice caps in summer. The 
wanner the summer the greater the thi
ckness and/or number of ice layers. Very 
roughly, a 1 ·c change of summer tempera
ture fonns an extra 4 cm to 5 cm of ice 
layering in the annual layer. 

! -25 

I 100 

u 
C -C 

·! -30 
.!I 
-,:, 

~ 

in northern Ellesmere Island. It appears 
that there have been about 2·c to 3·c cool
ing between 10 000 years ago and 200 
years ago. 

-2' 

-! 
0 -
l.30 s 
0 • -C 

' g.35 
0 ,.ooo lQ,CD) 

Yean Wore Pratat 

Fig. 1 b) Stable isotope (per mil), Agassiz Ice 
Cap. The more negative the ~ the colder the 
cNmate. All values are ~year averages. 

Closing in on the last few centuries, 
Fig. 2 shows a combined record of melt 
layers from the Devon and Agasm ice 
caps. It shows the period commonly called 
"The Little Ice Age" and lasting from 
about 1600 to 1850 A.O. This period ap
pears to be the coldest period of the present 
Interglacial. It serves to pronounce the 
modem warming which peaked in the 
1950's. 

Snow chemistry 

Because aerosols are scavenged from the 
air when snow fonns and falls to the sur
face, ice caps provide records of past at

... • i 
.§ mospheres in terms of pollutants, both 

:; .35 

z 
0 ,.ooo 10.000 

0 

Yean Before Pratat 

Fig. fa) Percentage of ice layering per annual ac
cumulation layer at the top of Agassiz Ice Cap, 
northern Ellesmere Island. The greater the per
centage the warmer the summer. 

Fig. 1 shows the last 10 000 ye.ars of 
record for stable isotopes and melt layering 

natural and anthropogenic. From anaJysis 
of our ice cores we have found only slight 
changes in the levels of natural pollutants 
in the snow since they peaked at the col
dest pan of the glacial period 18 000 years 
ago. There is more sodium in the Devon 
Ice Cap layers deposited before about 
5 000 years ago. This may be due to more 
open water in Baffin Bay at that time. 
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Fig. 2. Melt percentage Devon and Agassiz ice caps. Blended normalized values. Again, the higher 
the value the warmer the summer. · 

-What is of interest, however, is that the separately if we are to relate any ttends to 
acidity of the snow has begun to show a climatic change. 
dramatic increase since about 1955. The Ablation is measured each ~ng by 
solar extinction coefficient of the atrnos- simply measuring the height of arrays of 
phere, indicating the amount of solar radia- aluminum poles drilled into the ice at sev

April 1992 - Vol. l 

Acc&UrUllation is in the form of snow. or 
refrozen snow-melt (superimposed ice 
Winter and spring arc seasons of accum 
lation but summer melting restricts annual 
accumulations IO the regions about the 
equilibrium line. Winter snow accumula
tion is simple to measure each spring by 
probing to the hard, undezlying surface of 
the previous summer's refro7.e11 snow, or 
to lhe glacier ice surf ace. Density measure
ments give the snow mim. 1be annual ac
cumulation is difficult to ame~ ~ melting 
above the equilibrium ljne percolates down 
and refreezes in the snow below. Small 
trays are buried to catch this water which 
then refreezes and can be measured the 
following spring. Fig. 3b shows the record 
of winter snow for the nonhwest side of 
Devon Ice Cap. There is again no signifi
cant overall uend in the data although the 
1980's show higher snowfall. The records 
for Meighen Ice C.ap do not show· this f ea
ture and, again, no uends are seen. 

25-------------Wiater Saow 

tion being attenuated while passing era] locations on the glaciers and ice caps. 
through the annosphere, which has been At each location the pole height increases 
measured by the U.S .S.R. (since the each summer according to how much ice i 
1940's) on Franz Josef Island (on the Rus- melts. Usually, after three to four years, the ~ 
sian side of the Arctic Ocean), also began poles have to be replaced as about a metre 
to increase about the same time. Both the of ice melts each year. Melting decreases 
acid concentrations in the snow and the with increasing elevation until the equili
so1ai=· extinction coefficient are partly de- brium line is reached. At this elevation the 
pendent on aerosols in the atmosphere. We only melting is of the previous year of 
have now found that the increased acidity snow. The 30-year record of melting for 
in our snow is due to sulphates and nitrates. Sverdrup Glacier on Devon Island is 
The agreement between the two sets of shown in Fig. 3a No significant trend to 
measurements indicates the imponance of more, or less, melt each year is seen. 
acid aerosols as well as "greenhouse gases" 
in tenns of climate change. This climatic 120 

effect will be referred to later. 

Glacier mass balance .. 
I! 
" In addition to ice coring, we are continuing Iii 

to measure the mass balance of four ice 
caps in the Queen Eliz.abeth Islands. Two 

Ice Melt: Sverdrap Glacier 

S 6'-l-----,-. ----,1---__,,,,1 
Y E A R S 

Fig. 3 b) Amount of winter snow (August to June), 
Devon Ice Cap, in the area where some snow 
remains eadJ year. 

' 
The conclusion from this work is that 

we do not yet see any of the climate change 
predicted by models for the high Arctic. 
These models predict increased winter pre
cipitation, much higher winter tempera
tures and modestly higher summer 
temperatures. Our records say nothing 
about winter temperatures but the melt rec
ord shows no change in the summer energy 
fluxes. Some modellers indicate that the 

of these records, one on Meighen Ice Cap 
and the other on Devon Island Ice Cap, 
began over 30 years ago. As mass balance 
consists of the balance between accumula
tion by snow and ablation Ooss) by melting 
ice it is bener to express the measurements 

reduced summer warming is pan.)y due to 0,L.1----7-1----,-.-----,1 the energy absorbed by increased melting 
Y E A R s of ice in the Arctic. If this is the case, 

-

Fig. 3. a) Amount of ice melting each year, Sver
drup Glacier, Devon Ice Cap. The greater the 
melt, the warmer the summer. 

(although they may be ref erring to sea ice), 
it must also affect glacier ice; we do not 
see this effect in our records. 
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A look at other glaciers in the north Pollution coollng 
show a similar stay; a1though here we are 
referring to mass balance and not the sep- An intriguing posmbility is that the Arctic 
arate accumulation and ablation compo- haze may be counteracting the wanning 
ncnts . No trends are evident in the expected from anthropogenically produced 
Svalbard records. Iceland and northern "greenhouse gases". Our own proxy tern
Sweden even show a tum to slightly heal- pezature (stable isotope) and ice layez re
thier glacier conditions with~ tenninal cords reached maximums in the 1950's 
recession and more positive~ in the (see for example Fig. 2). This is p-eruely 
1980's. In this context, however, we when the pollution records show rapid in
should realize that the "Litlle Ice Age" saw creases in acidity. A global effect of this 
glaciers at their maximum extent for 10 nature has been suggested by the recent 
000 years. Even with no climatic change update to the Intergovernmental Panel on 
over the last 30 years. glaciezs would be Climate Change report on global climate; 
expected to be adJtViting to the "new", it bears fW1her research by both modellers 
wanner climate by showing I~ negative and field workers. 
balances as a.hey approach a new equili-
brium. To see a clearer climatic link we Summary 
need to look at the separate components of 
these records; this is planned for the future. Thus, ice caps, through ice cores and mass 

balance measurements form a very valua-

... continued from page 5 

April since records began in 1891; the hi
ghest record for April is 47.2 cm set in 
1911. 

Sunshine totals were generally above 
nonnal in New Brunswick and Prince Ed
ward Island, and below normal in Nova 
Scotia. 

Newfoundland .. 

Cold and snowy conditions highlighted the 
weather pattern for much of Newfoun
dland. Mean monthly temperatures were 
up to 2·c below nonnal for the month ex
cept at Pon-aux-Basques where a mean 
temperature of 0.6 ·c was near normal. 
Snowfall amounts were well above normal 
over all but southern regions (Gander 84.2 

cm; nonnal 4 7 .1 cm). On April 6 and 7 a 
system brought 30 cm to 50 cm of snow to 
eastern areas while on the Avalon Peninsu
la about eight hours of freezing rain prece
ded by heavy rain left 70 000 households 
without power. Another stonn on April 14 
caused blizzard-like conditions to many 
places on the west coast and northern pe
ninsula as winds gusted to 154 km/h at 
Englee. 

Sunshine hours were above normal, es
pecially in the ~t (Gander 177 .2 hours; 
normal 115.8 hours). 

In Labrador. above normal snowfall and 
below normal temperatures prevailed 

pagt I 1 

ble way of monitoring present climatic 
change and placing it into po spa.,tive by 
comparing any changes with those that 
have occurred in the JmL They also allow 
us to monitor the levels of pollutants in the 
snow from year to year and, hopefully in 
the future, see how eff cctive new policies 
are in reducing the levels of pollutants en
laing the high Arctic. 
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across much of the region. Mean tempera
tures ranged from 3·c to 4 •c below normal 
in central and nonhem areas (Nain -8.9.C; 
nonnal -4.9.C) and up to 2·c below nor
mal over the remainder of Labrador. 
Snowfall v. as abundant during the month 
in all areas but the west Goose Bay recor
ded 108.3 cm, more than double the nor
mal amount Western locations recorded 
45 cm, close to normal. At the end of April 
some eastern locations had over 250 cm of 
snow on the ground, while western areas 
had 30 cm. 

Sunshine hours were near 180 hours in 
the west, 30 hours above ncnnal, while 
eastern locations received near 120 hours, 
a litlle below nonnal. 
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2.5 -0.9 20.3 -12 .0 11.8 104 35.8 

-5.J -1.5 tl.9 -25.0 25.0 105 22.8 
1.2 -0.7 16.6 -13.2 2.2 11 49.6 

-1 .9 • 12.4 -20.5 30.8 • 66.6 
2.1 -1.6 1-4.6 -12.8 17.2 161 76.0 

4.8 -1.) 22.6 -7.2 10.8 169 103.4 
-0.7 -t.2 1-4.4 -15.5 9.0 36 79.0 

0.6 -2.1 12.8 -14.6 31.6 156 64.7 
4.7 -0.6 17.1 -5.2 10.8 142 92.0 

5.3 -1.1 22.1 -5.7 1.8 20 86.8 
-4.3 -2.0 15.8 -21.0 9 .6 45 51.2 

5.1 0.6 17.9 -14.9 25.8 215 M .O 

1.4 -1.8 14.8 -13.6 J.2 19 27.6 
-4 .9 -0.1 22.5 -8.3 25.6 312 51.4 
2.9 -0.8 21.7 -12.5 3.6 60 21.2 
4.7 -0.9 19.4 -7.8 12.8 197 95.8 

-2.6 -2.1 12.6 -20.4 73.6 249 105.6 

- 0.8 -2.) 14.6 -17.9 48.2 258 n.4 
6.1 -0.6 25.2 -4.9 9.4 285 120.8 
5.J -1.0 22.7 -5.1 16.0 262 110.5 
1.7 -1.2 12.7 -16.9 16.3 163 70.4 

-0.6 -2.0 14.1 -16.3 32.3 127 6] .5 
1.8 -0.9 14.5 -12.1 4 .0 25 45.7 
1.2 -1.3 14.8 -12.9 21 .0 130 7.2.2 

0.2 -0.8 15.4 -16.5 1.8 8 69.1 
6.6 • 17.3 -4.0 1.0 • 110.4 

5.6 -0.6 18.9 -6.t 0.6 " 133.8 
5.6 • 15.5 1.4 0.6 9 92.4 
5.2 -1.2 19.3 -6.2 5.2 84 86.2 
-4.9 -0.4 21.7 -6.9 1.0 14 117.2 
0.1 • 13.4 -17.3 8 .4 • 1-48.6 

3.5 -1.2 19.7 -9.7 41.6 385 92.7 
7.0 -I.I 24.2 -5.3 0.8 19 107.7 

• ..... ... 
E 0 
u E ...... 
.c 

... - 0 
C E 0 
E E 

C 0 0 

.e _: 

~ - ~ 
0 C 

" u 
·a • 0 0: u • ~ .c 
~ C -::, 'i 
0 0 .. • E 0' >-... 0 
0 C ,:, 

0 z -- • 0 
0 0 d C 

~ Vl z 

-47 2 2 
100 0 5 
• 0 5 

81 0 8 

40 0 1 
62 0 5 
93 0 1 

81 3 4 
99 • 6 
• 4 7 

116 0 10 

132 0 12 
148 2 10 
154 0 8 
120 0 10 

107 0 9 
121 10 1 

87 0 10 

44 0 7 
74 0 7 
)l 0 5 

138 0 10 
242 20 11 

205 • 10 
152 0 13 
144 0 12 
108 0 16 

140 2 to 
75 0 8 

142 0 8 
142 0 1 
• 0 9 

191 0 9 
• 0 8 

11) 0 8 
142 0 9 
• 0 B 

135 0 1 
130 0 14 

• .5 
£ .. - C .. ... :, 

::, "' 0 -£. £. ...., 
O' • ·~ 

C Cl) 
'£. 0 .. 
C E :, ... 

Vl 0 

~ 
z -c,. 0 ·.: 

Cl) ~ 

• • 
229 99 

• • • • 
185 82 
221 96 
143 65 

168 • 
• • 
• • • • 

' •' • • • • • 
161 80 

96 57 
171 99 

• • 
182 93 
17f> 99 
• • 
• • • • 

Ill • 
150 • 
128 67 
116 59 

• • 
169 82 
124 58 
• • • • 
• • • • • • • • • • 

155 80 
• • 

u 
CD -• 0 
.; 
~ .. 
>-
0 

0 

" " ... 
c,. 

• 0 

612.4 
646.5 
604.2 
465.9 

S-44.2 
6S4.5 
464.8 

700.1 
503.2 
598 . J 
-477.2 

]94.6 
562.4 
521.6 

400.7 

381.1 
668.3 

444.7 

499.4 
]92.8 
-451.7 
399.5 
618.1 

564.3 
357.5 
380.7 
489.9 

557.1 
485.3 
505.5 
533.1 
)42.6 

]72.8 
373.5 
384.1 
J9J.8 
5Jf>.1 

435.5 
328.9 

:).. 
~ ..., -. -..... 
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'O 
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I 
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Temperature C ., ..... ... 
E 0 

~ E 
s:; ... 
_, 0 
C E 0 
E E ., 

C 
C 0 

0 s:; ..... 0 .,, 
0 E - .,, a. .; C 

E E 0 C ... => 
0 - " 

V => Vl ... .....,. ·a ., 
0 0 - C 0 ... .c:. 

_, 
z • a. .c:. 

0 0 u ....... a, 
E C ~ " 

.,, s:; ., ... 
STATION V, 2 ct C - C CD 0 ..... => "i ... E 0 "§. 0 0 "E. 0 - ... "' "' t> u E E c,, >.. C E ........ u u E E ... ., ... C 0 => ... 

C => 0 ... 0 .,, V'I 0 

" E => 0 z a. z 0 z ... E • - -C .. - 0 - • 0 s:; -0 .. 
.5 0 0 - 0 0 ci 

c,, 0 II - 0 C ~ C ·c 
:2 0 :2 :2 V, I" ~ VI z co ~ 

QUEBEC 

8AGOTVILLE A 0.1 -1.5 16.e -14.7 30.3 153 9e.4 206 0 12 • • 
BAIE COMEAU A -0.9 -I.I 10.5 -1-4.0 32.4 111 78.0 110 0 13 185 107 
BLANC SABLON A • • 6.4 • 45.0 113 • • 0 12 155 • 
GASP[ A 0.6 • 5.9 -4.7 27.8 • 26.6 • 0 6 189 • 
INUKJUAK A -14.7 -J.8 -2.1 -25.8 15.8 119 14.2 97 2) 5 • • 
KUUJJUAQ A -14.3 -5.1 0 .4 -27.9 25.8 119 25.8 I 11 2J 8 200 101 
KUUJJUARAPIK A -12.1 -5.3 5.9 -30.8 19.4 88 :n.4 87 I] 8 186 100 
LA GRANDE IV A -7.4 • • • 27.6 • 26.4 • 6 9 183 • 
LA GRANDE RIVIERE A -6.7 • 10.9 -24.2 27.6 • 32.4 ' 18 9 7 ' MANIWAKI 2.2 -1.4 20.7 -1J.J 0.6 5 25.2 42 0 4 1f>9 88 

MONT JOLI A 0 .9 -0.1 16. J -12.0 34.8 124 99.4 111 0 10 17] 11] 
MONTREAL INT'L A 4.9 -0.8 24.3 -8.3 23.8 245 41.2 56 0 4 193 102 
MONTREAL MIRABEL II 4.1 • 23.8 -9.7 18.1 • 36.6 • 0 7 215 • 
NATASHOUAN A -1.J -0.8 9.5 -13. 3 28.4 95 32.4 43 0 7 207 127 

QUEBEC A 3.0 -0.3 19.3 -11.0 9.8 60 49.2 68 0 9 180 105 
ROBERVAL A 0.9 -0.8 5. 3 -3.5 12.8 58 77.9 165 0 10 179 • 
SCHEFfERVILL[ A -11.5 -4.3 6.2 -JU 54.8 134 46.8 10] 51 14 • • 
SEPT-ILES A -1.J -1.J 10.9 -14.9 39.8 121 62.0 79 I 9 188 101 
SHERBROOKE A 3.0 -0.3 24.0 -13 .6 24.4 104 56.2 78 0 10 17] • 
STE AGATHE DES MON1 1.2 -1.0 Ml.5 -tl .1 20.8 10) 42.6 5] 0 7 180 9] 
ST HUBERT A 4.8 -0.9 24.8 -7.7 23.0 • 55.4 74 0 7 190 • 
VAL D'OR A -0.6 -1.5 15.9 -17.B 5.0 23 .u.o 86 I 1 197 107 

NEW BRUNSWICK 
, 

CHARLO A 0.8 -0.1 17.5 -12.7 33.9 99 50.2 60 ' 8 201 124 
rREOERICTON A 3.3 -0.8 23.7 -9.0 10.8 50 25.8 32 0 6 178 • MONCTON A 1.1 -1.9 15.7 -9.8 )4 .8 1n 49.9 56 0 8 176 110 
SAINT JOHN A 2.0 -1 .2 1).0 -8 .7 31 .0 150 43.0 40 o. 1 165 104 

APRIL 1992 

Temperature C 

u 0 
CD -• 0 
.; 
D ... 
>-
0 

0 
II ., ... 
O' .. 

0 

E ... 0 
0 -z • 0 
E C 

STATION en 0 ,_ ... E - 0 u II ...., E u E E ... 
C => 0 

" E 
:, 0 z 

C ... E -
0 II · .. • -C 0 0 II - C C 

:2 0 :2 :2 VI ~ 

NOVA SCOTIA 

518 .2 
566.4 GREENWOOD A 3.3 -1. 3 18.9 -6.2 ,e., 104 
634 .6 HAUfAX INT'L A 2.1 -1.2 20.1 -1.1 11. 3 47 

521.1 SABLE ISLAND 2.1 - 1.2 9.2 -3.6 40.1 6S7 
SHEARWATER A 3.8 -0.2 17.8 -5.8 15.8 122 

980 .8 SYDNEY A -0.2 -2.2 15.8 -8.7 46.0 181 
968.4 
901 .9 

• YARMOUTH A 2.8 -1.9 16.0 - 6.4 35.2 542 
740.5 
474.~ PRINCE EDWARD 

ISLAND 
516 .4 
392 .4 
416.9 CHARLOTTETOWN A 1.2 - I. I f7 .0 -10 .0 21.0 11 
588.9 

NEWFOUNDLAND 
449.6 
51J.3 

884 .8 8ONAVISTA -0.6 -1.2 10.3 -7.0 42.6 190 
596.8 8URG£0 -0.8 -2.1 9.0 -8.8 . 26.8 11) 
451.4 CARTWRIGHT -5.0 - 2.4 10.4 -18.4 82 .9 144 

505.5 CHURCHILL FALLS A -7.7 -1.7 10.0 -25.7 70.8 1)6 
)95.0 COMrQRT COVE -0.7 -1.) 14.5 -10 .0 58.2 126 
556.6 DANIELS HARBOUR -1.8 -2.1 9.7 -13.4 62.B 220 

OHR LAl<E A - 0 .7 -1.5 14.5 -14.3 S4.1 182 
GANDER INT'L A. -0.6 -1.5 13.2 -86.9 84.2 179 

GOOSE A -4.4 -2.7 1.4 -10.2 108.3 223 
201.0 MARY'S HARBOUR -3.2 -1.2 9.2 -15.3 37.8 74 
441.4 PORT AUX BASQUES -0.6 -1.4 6.8 -7.2 JI.I IJ0 
497.1 ST ANTHONY - 3.2 -1. J 8.5 -13.5 81.11 189 
48 1.0 ST JOHN'S A -0.9 -2.1 11 .6 -8.4 35.) 102 

ST LAWRENCE - 0 .5 -1.6 12.5 -7.5 13.7 74 

STEPHENVILLE A - 0 .4 -2.2 13.6 -10. t 44. 3 201 
WABUSH LAKE A -6.7 -I.I 9 .3 -21.9 46.0 93 

' 

I 

• ,_ ... 
e 0 
u E .....,. ... s:; 0 -C E 0 
E E 

C - 0 

e 0 0 
:;: .,, 

.2-s 0 C - .. ¥ ·a - ct C 0 
0 u 

:;: • .,, JC 
0 ~ C -:, 'i -:2- 0 0 ... .. 
u E c,, >.. 

" ... C 0 

ct 0 .,, 
z 0 -0 - • 0 - 0 0 

~ C 0 
~ Vl z 

36.0 48 0 11 
39.9 35 0 10 

124.3 127 0 14 
45.4 45 0 9 
107.2 105 0 10 

81.6 85 0 11 

50.6 62 0 9 

114.4 1n 0 12 
79.7 67 s 12 
89.9 112 268 I] 

H.l 103 68 I] 
78.7 91 5 10 
69.6 133 2 13 
48 .S 90 2 11 

1os.2 ti] 3 12 

76.4 125 9 12 
48.0 63 78 8 
80.0 86 0 17 
86.2 91 JO I] 
126.t 109 0 14 
85.5 82 0 13 

79.0 133 0 IJ 
31.3 60 31 e 

' 

• C 
~ 
"' .; C ... :, 

:, en 
0 -.c:. .c:. ...,_. 

c,, ., ·.:: 
C ID 
~ 0 .. 
C E :, ... 
VI 0 - z 
.c -0' 0 ·c 
CD ~ 

• • • • 
117 86 

139 84 
153 98 

161 91 

• • 

• • • • 
118 92 

180 111 

• • 
1)6 101 

• • 
177 15) 

168 120 

• • 
159 • • • 
1]2 114 

• • 
• • 

184 129 

u 
a:, -• 0 
.; 
.D .. ,._ 
0 

0 

" " ... 
O' 

" 0 

08.6 
476.1 
476.8 
477.1 
545.5 

455.5 

S0J.9 

556.4 
562.6 
691.2 

771,9 
559.7 
588 .6 
560.8 
557.4 

672.4 
U3.9 
548.7 
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566.] 
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AGROCLIMATOLOGICAL STATIONS 

Temperoture C ,.._ 
E 
V ._, 

£ 
C E 0 
E E 

C - 0 
,.... 0 0 --0 E - ~ Q .. 

E E 0 C ... - ., u ~ .. ._, ., 
0 

0 a. _, 
~ L z C ·u 0 ._, 

0 
E 

., .,, L ., - ct C 
_, 

C 
0 ,.... 0 ::, • "£ STATION .: E -a. 0 0 .,, .. u ... ., ._, ·u ~ 0, >- C 
V E E 0 ::, 
C 

., 
C ~ ., V'l ~ ::, .2 

.. 0 0 ... ., 
J E 

a. z - 0 -C .. • 0 • ~ E 
L 

0 
., .. 0 - 0 .~ - C _, 0 ., - 0 

:i C 
~ 

C 0 ... ... 
:2 0 ~ V'l ~ V'l Z 0 CD 

BRITISH 
COLUMBIA 

AGASSIZ 11. J 1.8 24.5 - 2.5 0 ,0 154.8 140 0 19 157 
SUMMER LANO 10.1 1.4 24.5 - 3.0 0 .0 25.4 130 0 10 182 

ALBERTA 

BEAV[RLOOGE 5.1 2.5 20.5 - 16.0 S.2 11.1 115 0 9 196 
LACOMB£ 6.0 2.9 23.5 -13.0 3.0 27.2 115 0 5 173 

SASKATCHWAN 

INOIAN HEAD 4. J 1.2 27.0 -11.0 0 .0 24.0 85 0 3 69 
M[ LFORT 2.8 1.5 24 .5 - 13.0 2.S 8 .6 46 0 3 · 168 
R(GINA 4. 3 1.3 28 .S - 18.0 10.0 16.4 69 0 5 •• 
SCO TT 4,4 1.7 24 .5 - 17.0 9.5 17.0 71 0 6 206 
SWI FT CURRENT 5.9 1,9 27.0 -15.5 1.4 II .] 44 0 4 183 

MANITOBA 

BRANDON J.I - 0 .2 26,6 - 14.5 17.0 J0.2 82 0 5 •• 
MORDEN 3.1 - 0 . J 29.0 - 13.0 16.6 34 .0 91 0 6 162 
GLE NL[ A 2.S - 1.5 20.5 - 14 .0 9.7 39.7 96 0 5 135 

ONTARIO 
-

DELHI 5.6 - t.1 24.0 -9.0 0.6 102.9 110 0 13 •• 
[LORA 4.6 - 0 .5 20 .3 - 7.6 0.0 120.9 172 0 11 •• 
GUELPH 4.8 -1.0 21 .8 - 8 .1 0 . 3 136.2 184 0 11 13 3 
HARROW 7. 1 -0 .8 23 .0 -5. S 0 .0 106.0 131 0 15 10) 
KAPU Sl<ASING - 1.1 - 1.6 13.5 - 17 .0 13.0 85.0 175 0 e· 157 
OTTAWA 5 .2 - 0 .5 22.2 - 8 .0 15.4 42.6 66 0 8 176 
SMllHrt[LD S.7 - 0.4 20 .4 - 6 .5 2.4 101.5 125 0 8 •• 

Courtes v of Aoriculture Conodo 

APRIL 

Degree doys 
Temperature C 

above 5 C 

...... 
0 E 
E s ... 
0 

C z 0 
E --1/t -L - c C 

0 0 ·-E ., 
en u 
£. .~ .... Vl 

0 0 

STATION 
...... ... e -- V a. ., .._, 

V u E E • C ::, ct ., ::, 0 ... J E -C • ., 0 0 - .. 
C 0 .. - 0 
'i C ~ ~ 0 :2 Vl 

.-

190.) 490.7 
155.5 237.4 QUEBEC I 

I LA POCATIERE 2.3 - 0 .5 17.5 - 10.0 7.9 66.4 
L'ASSOMPTION 4.8 - 0.2 24.0 - 8 .0 9 .9 35.4 
NORMANDIN - 1.1 - 1.6 12.5 -17.0 4.6 43.6 

73 .8 103. J 
90.5 98.2 

NEW BRUNSWICK 

FREDERICTON 3.7 - 0 . J 23.0 - 8 .0 11.8 20.8 

*·* ••• 
37.0 37.0 NOVA SCOTIA 
71.5 71 .5 

70.0 71.3 K[NTVILLE 3.3 -1.1 19 .5 - 6.0 12.7 34.5 
97.7 125.0 NAPPAN 2.1 - 1.2 17.0 - 8 .0 28 .3 46.1 

PRINCE EDWARD 
ISLAND 

46.2 46.2 
••• 49 .0 CHARLOTTETWN ••• ••• • •• • •• • •• • •• 

11.0 11.0 

NEWFOUNDLAND 

ST.JOHN'S WEST 0.1 - 1.4 13.0 - 9 .0 42.0 124.8 
66.4 74. t 
53.5 54 .9 
54 .6 58.5 
92.7 106.6 
5. 3 5 .3 

66.5 66.S 
61.0 65.0 

Courte sv or Aorir.t.1lture [ onodo 

...... 
E 
u ...... 
~ 
C e 0 

E e 
C - 0 
0 0 ....... ·.;; -0 Q ft 
0 C ... 

• u ~ • 0 Q - ct L -~ 0 .._, .,, L • ct C -~ C ::, • .L 
0 0 ... ... .. 
~ O' :,.. C 

0. ::, 
C 0 Vl 
0 ~ .. 

?" 
- 0 ~ • ~ E -0 0 CJI 

C 0 ... ·.: 
t( V, zo Cl) 

105 0 10 182 
49 0 8 181 
90 0 9 184 

25 0 5 f78 

42 0 7 150 
61 0 8 152 

•• ••• ••• • • 

99 0 13 109 

Deqree days 
above 5 C 

-Ill 

~ -c C 
0 0 ...... 
E 

" • u 
&. -~ 
I- Vl 

15,J 16.1 
48 .l 48.J 

0 .0 0 .0 

22.0 25.0 

21.0 26.6 
8 .7 12.0 
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