EXPLANATORY NOTES

DEFINITION OF PERMAFROST winter will inhibit winter frost penetration. On the other hand,
- oy a thick snow cover that persists on the ground in the spring will
@ N P P nislly froden Gidund. i debred ek delay the thawing of the underlying ground. The relation be-
o ELEVATION OF 30°F MEAN ANNUAL AIR ISOTHERM IN RELATION LEGEND R sirnaging Biae M o P s BB ot tween these two situations determines the net effect of snow
¢ TO LATITUDE IN SOUTHERN PART OF CORDILLERA & US(;Y‘? Y onf " hasnsto 'el P h“ 5 s rok whan the cover on the ground thermal regime. In the discontinuous zone,
& condition of earth materials such as soil and rock when their particularly the southern fringe, it can be a critical factor in the
@ t ture remains below 32°F continuously for a number of : ; g
172 % biad l PERMAFROST yeer:r?segelrjmafr%st ingluﬁes sl Wil freeyzes i formation and existence of permafrost. In the continuous zone,
1 I T T T . ’ : A itwill influence the thickness of the active layer. In the Cordillera,
CONTINUOUS PERMAFROST ZONE relmamsTfI:pzlent;[whroqgh the flqllqr/fmgtﬁugme;.and ;nfo thefne%[tl snowfall is heavier on windward west facing slopes of the moun-
winter. This IIS ? m*.”'”;umt;]m'k Z’t the Lt’,:a nong getgma mf ; tain ranges than on their leeward east facing slopes. This may
— g;;é#gs?%é;‘ beevihlgﬁsgﬁdslgf i glg a:(; ?\Engreds?:fcfae:{ be an additional complicating factor in the distribution of perma-
£ . frost in this region.
e thick. The mode of formation of such old and thick permafrost Glaci A T——
— - ; bk ; aciers and ice caps affect the distribution of permafrost,
|76 Q =20.307 — 464L | ST A S DA RN Sy is identical to that of permafrost only recently developed. the temperature at the bottom of the ice influencing the thermal
| o) Z=29,307 —464L (sample Even a small negative heat imbalance each year results in a : : :
= 5000 O : 4 : regime of the underlying ground. It is postulated that the bottom
o . tac i ; o
| standard deviation 447 feet) thin layer being added annually to the permafrost. This annually
\ > repeated process can produce a layer of permafrost hundreds tempersture baasaih mest glacier ice is balow 3C°F, In tem-
\ 2 3 ; erat ier itions, i is at th
\ z 7 = DISCONTINUOUS PERMAFROST ZONE of feet thick after several thousands of years. This process does perate glacie .condmo i the ice bottom temperature is at the
< » s ; ; " : s pressure melting point — a fraction of a degree or more below
\ =a ; 21 ) Wid o Bennatiost not cause the permafrost to increase in thickness indefinitely 32°F. In polar glacier conditions, the bottom of the ice is frozen
\ a Z e = o 4000 idespread permafro but a quasi-equilibrium is reached whereby the downward ' ; ‘ g
\ o /)7 2V > ql d to the underlying ground and the temperature at the ice-ground
4 . ) / O R penetration of frozen ground is balanced by the flow of heat contact is below 32°F. Thus in both cases a permafrost tem-
180 \ . Pl =S i from the unfrozen ground below. Permafrost is not “perma- perature condition could form beneath glaciers and ice-caps.
\ g % 8/ & 3 Southern fringe of permafrost region nently” frozen. Changes in climate and terrain can cause the This is an important factor in Canada because most of the
,i LR & 0 ~ o@"\ = — permafrost to thaw and disappear. country was covered with Pleistocene ice sheets, remnants of
~ \ & : o‘} e which persist today in the Cordillera and Arctic Archipelago.
\ / Y s
\ =
\ o // . § 2000} \ Dtk de of e DISTRIBUTION AND OCCURRENCE
2 vt el DISTRIBUTION AND OCCURRENCE
\ g i~ & OF PERMAFROST
9 4 w w
\76 \ 5 / o OF PERMAFROST IN
3 / 9
// m e 3 1000 The permafrost region is divided into two zones — continuous PHYSIOGRAPHIC REGIONS
z ; and discontinuous. The division between these zones was
\< > S Patches of permafrost observed in peat bogs 6 ; b ;
\5 S " N Q)O @ soisai. ol el Kk chosen arbitrarily by Russian permafrost investigators as the : )
\o i S s i —5°C (23°F) isotherm of mean annual ground temperature Canadian Shield
il Q 0 ' ' ‘ 1 ‘ ' measured JrSt beII.cJ[)wd theTzr?ne O.ft seasoaal vgrlahor(\j (Ietvzl of The terrain consists of rock knobs interspersed with poorly
’ } s 5 49° 50° 51° 52° 53° 54° e s e el ?\leor?thazr;‘:ricaampu ude). This criterion has been adopted in drained depressions. Soil cover on the rock knobs is generally
\ i ermartos 4 . 7 hin or nt consistin laci its, arine
\7 \ P ; K ' south of permafrost limit ( see Explanatory Notes) In the discontinuous zone, there are areas and layers of un- tsillts gndaglsaeyst. % (f)wesslgtr:wegsgglg oaccéﬁlr ?nefhoes ﬁZpLaeﬁesiﬁﬂg anr:d are
. \ % frozen grounctit. In(;chel sogthefrn fringe offthltstzone, psfrmafrogt commonly overlain by peat. In the southern fringe of the dis-
- % 3 ‘ : ! A imate lower limit occurs in scattered islands a few square feet to several acres in ; : : ;
B3 S s wenords o N Latitude (L) | Elevation (2) (feet) pproxi . ‘ slze i 1 i ceiofifad Yo cactsi unss of thoain: makoly past. continuous zone, permafrost islands occur in the better dramgd_
o NS - . i of Permafrost (feet) Ground temperature Station and thickness of . portions of bogs and peatlands. Northward,the permafrost in
~ g : -\ @ 1 : lands. Other occurrences are associated either with north facing ; AR iR : ey "
~— \ 3 50 (10) | permatiost (feet). Number in brackets refers to ! . creases in extent and in the continuous zone it is found in the
\ Q A 5 e g i tabi slopes or forested stream banks where increased shading from bedrock
\ ) 49 6571 6124-7018 ocation shown i tanie summer thawing and reduced snow cover enhance permafrost '
\630 \\ 50° 6107 5660-6554 development. Northward, permafrost becomes increasingly Hudson Bay Lowland
\ 51° 5643 5196-6090 CLIMATE widespread and is associated with a greater variety of terrain Fivin:te 5 e SOt S v Bt ol B hadling bt
types. lis is a low ' Juri st-
& % 52° 5179 4732-5626 Mean annual air temperature (°F) g Permafrost varies in thickness from a few inches or feet at the glacial marine submergence are the only major relief features.
T " 5 . % 53° 4715 4268-5162 southern limit to about 200 feet at the boundary of the contin- Drainage is poor between river valleys. Soils consist of thick peat
5 AN N uous zone. Unfrozen layers may occur between layers of perma- deposits overlying marine sediments and till. Local microrelief
3 % 54 4251 3804-4698 i i feat lud land | t plat d
ol PHYSIOGRAPHIC REGIONS frost. The depth to the permafrost table is extremely variable eatures include spruce islands, palsas, peat plateaus, riages
ranging from about 2 feet to several tens of feet. The active and hummocks. The lowland lies within the discontinuous zone
N | / ikl of uncivided rocks: of #he: Canadien Shieid layer does not always extend to the permafrost table. The tem- exce_pt for a narrow stnpA along the Hudson Bay coast in the
\6 $ Q i ey i perature of the permafrost at the level of zero annual amplitude continuous zone. In the discontinuous zone, permafrost occurs
% " 0 ttered island tl the better d d lief
% S generally ranges from a few tenths of a degree below 32°F at the In scattered islands mostly In the better drained microrelie
\ a9 i p i feat
o ‘Q’, \ southern limit to 23°F at the boundary of the continuous zone. eatures.
\ 3 In the continuous zone, permafrost occurs everywhere be- ; :
s, £ ‘9"%5) neath the ground surface except possibly in newly deposited Etarior Flaine
\ S imentary and volcanic rocks of the Canadian Shield A A ; : e . e .
% it i gl TR, RN WO unconsolidated sediments where the clirate has just begun to The relief is rolling with isolated highlands. Soils are pre-
N , lida , _ g g p
v ey impose its influence on the ground thermal regime. The thick- dominantly fine-grained. In the southern fringe of the discon-
e \ng\,v.e\d ness of permafrost varies from about 200 feet at the southern tinuous zone, permafrost occurs in scattered patches in peat-
o 3 sy : . limit of the continuous zone to more than 1000 feet in the north- lands; further north it becomes more widespread. Only the
i 3 / Pl St Lowlands, Hudson Ba : ; At p Y
\O () nterior °lains, St. Lawrence Lowlanas. Hu y ern part of the zone. The active layer, which freezes in winter extreme northern portion lies in the continuous zone. It appears
‘4 N Lowland, and Arctic Lowlands and Plateaux and thaws in summer, generally varies in thickness from about that permafrost does not exist beneath the Mackenzie River or
g N flf:seg/'"an 1Y to 3 feet and usually extends to the permafrost table. The water bodies in its delta.
otn temperature of the permafrost at the level of zero annual am-
< N
& 4 o 1 Smith 5 plitude ranges from 23°F in the south to about 5°F in the extreme Cordillera
.7 E o’ 7 i 4 Bay D Lone N e Innuitian Region north
\ % op oK Q once P A e ¢ The terrain is mountainous consisting of ranges, plateaus
- \ V4 °o4 & Bay Clot ( BaY . AAL . ¢
e \ %, e He. Cordillera and intermontane valleys and trenches. The distribution of
C S 3 A b - / e "y S ' ; permafrost is greatly complicated by the relief as described
o R oo 1, sffisfey - In the Cordillera, the distribution of permafrost varies with above.
\‘:36 = ¢ Rive ™\ % s C (Y ot Cobutd altitude as well as latitude. On the map, the southern limit of
Y < 2 3 i (V3 Fier Appalachian Region s : Arctic Archipelago
>t \ % / Liddon Gu 7, iipin Jones Z " 0 permafrost marks approximately the boundary of permafrost peiag
f« Y /) B 5 %‘%‘,0 e G @ Sound '°‘<r,,¢ I occurrence at valley bottom levels. South of this line, permafrost This region comprising the Arctic Lowlands and Plateaux,
R Y/ T, 30 & 6% is not present in lowlands and valley bottoms but exists at Innuitian Region and the northern part of the Canadian Shield
- N =< % My # . C s, o ﬂﬁ higher altltLle(fe. The I?hW?r altlmd{/r\‘/?tlh“'mlt of permlafrots't rl?ﬁs lies entirely within the continuous permafrost zone except
: ¢ % < / AY D Cordilleran Region progressively from north to south. With increasing elevation the ibly th theast tip of Baffin Island. Th tive | i
~ \ o & . £ ) C » ISUAN B g . 0ssi e southeast tip of Baffin Island. e active layer is
3 %69 7 : Po,%% : % % /‘\‘a oy 4 ﬁ;,w/ Oup Y 3 distribution of permafrost changes progressively from scattered fhin ané the permafrost ,ps hundreds of feet thick. ’
ALASKA % S . g 4 Sachs Harbou' D 5 & islands to widespread and finally continuous.
: _‘;v/ 0, i g %y )’k,.’ Tt Pt Z. Worrende 9 b Moreover, in mountainous regions permafrost is more wide- Special Note
o \G; / i/ 7 - b 8 7D, A, d = spread and thicker on north facing slopes than south facing y ) : - 2 s o
St z 3 0, 4, indee’ > f'} o > > LS A Doy Lancaster | Soun P Intrusive rocks within the Cordilleran Region ik iderabie infl z This map is subject to revision as additional information is
\o i z > 5 Sepd e ' 3 s B e slopes. Snow cover, which has considerable influence on perma .
3 “ L2 o2 ., % e 5 C. Cravford e frost, varies in thickness between windward and leeward slopes. obtained.
y e <5, C (& % [/ %
%, y z Yoo/ Anders o B g < (K, % T%_ o, - “ % (S Other terrain factors also vary from one slope to another and
(e) % - A i Ly et Ny " Minta 1y % - o complicate the distribution of permafrost.
Ol %, % y sk’ W (2 79 PPN v oy ity L/ N ‘o Yo --\\ o Throughout the northern part of British Columbia, south of SOURCES OF INFORMATION
> o 4. <) o _—tole reth ¥ Prepared by R. J. E. Brown, Division of Building Research, National Research Council, the southern limit of permafrost on the map, field observations
b LM r [ fu te 0 1 i P e p' .
.v,;s; %: @w‘;[ <y o ¥ ? ~ -,,,,{} y ORED N c spdh Pond : \ ; X W o Ottawa, Canada. Cartography by the Geological Survey of Canada, 1967 indicate that the lower limit of permafrost is um_formally at an Andrews, J. T.. Permafrost in southern Labrador-Ungava; Can. Geo-
o ¥ 7 A ".% o %o, Map, 3 "5;?” = B d o e 2 & o ﬂ o@f’ elevation of about 4000 feet. Below this elevation, scattered graph., vol. V, No. 3, pp. 34-35 (1961).
% = ’ L4 ’ o v Ble B e\ | 3 ot g b permafrost islands occur only in specific types of terrain. Annersten, L. J.: Investigations of permafrost in the vicinity of Knob
- & ] A - Prince Al 0 A I e 2 qpy Throughout the southern part of the Canadian Cordillera the Lake, 1961-62; in Permafrost studies in central Labrador-Ungava;
4\5,, Q‘% 5 y, % i, % / o : 0, & one N lower altitudinal limit of permafrost has been estimated by o J. B. Bird, ed.. McGill Sub-Arc@lc Res. Papefs I_\lo. 16, pp. 51-137 (1964).
\[xé b 3 \ ¥, / j 3 ¥ H Woulf % ) e R hq(, | (2 A P AR o GROUND TEMPERATURES AND THICKNESS OF PERMAFROST analyzing the variation with latitude of the elevation of the 30°F a;gr;:p' :éth"|\7€C$a§<rﬁﬁf a;pG|7a_r11§ r%'g;'k”'fe' Trans. Roy. Soc. Can.,
0 © A > o, o g, S vy g, Ve mean annual air isotherm. Black, R. F.: Permafrost - a review; Bull. Geol. Soc. Am., vol. 65, pp. 839-
o =) r/ ¢ 2, "ol i AL c o e | Ground Temperature (°F) | Thickness Of The elevation of this isotherm at a given meteorological 855 (1954). ' i o
% 2 ; . D Michay pel® > ? Mean Annual A . i i i i oopy
e 7 @ PR - o s Py i / £ IR £ - Location o e At Depth (Number In Permafrost station was estimated on the basis of a 1°F decrease in mean Bondarev, P. D.: A general engineering geocryological survey of the
C “o " s ~ i T RS Erich . £ wert 7 % Temperature (°F) - annual air temperature per 300 feet increase in altitude. The permafrost regions of the U.S.S.R. and methods of construction in
o) ™ / - Steg o o N TN e - i o f) ermafrost areas; Problems of the North, No. 3, pp. 23-4
(4\ £ s, ¥ 2 A A\ W 0 olline urray o W\ y A &\e@ b I[ne (z = 29,307 — 464L) shovyn in the accompanying figure was Brgndon ESV : Grghné?wafTiodr Ie o b Ot- \ PP. : 4 7t(;958)_-t it
o o, Y ®/, @ning, - ihi . . s £ vy 141 p
: . % VA 5 ton Gilian 2 e y il 1. Alshihik Y.T. Sen 28.3 (20) g fitted to records from 169 stations by the method of least squares of Machaasis. Yitkon Teret y °d°gé' AN wa e::tsu?%ytmh Ce ; s t';c-
o s ) g N ~ 3 ) . : Yoch holoss o, oo™ by - 5 ABai Tk o e pic The sample standard deviation about the line is estimated to be Geol. Surv. Can.. Paper &%38365? joining parts of British Columbia;
k o [y 20 \ 5 - i i - . Asbestos Hill, P.Q. - - > i i imi . 5 : o . ’
P - /7 v e / ) i s 5”-,“, Munk ik B F ° 4 0 \g\m“’:‘ooo“w“\\ ﬂég et St 9% o ; 441 fee.t. Thus, at any given latitude, the lower I”.mt. of perma Brown, R. J. E.: Permafrost investigations in the Mackenzie Delta; Can.
& % / z o Ayl P, /e Q,,%"_ i s St Cotbyg igfgai 1 mu‘v@ pi \. 3\-6\09\“1 ’/d‘ ) X 3. Churchill, Man. 19 27.5-28.9 (25-54) 100-200 frost will probably be encountered somewhere within 450 feet Geograph., No. 7, pp. 21-26 (1956).
i . 23 ’*40“/ ,%‘ / e el % /6oy s o v e oy ) Row\\ev sl o \ ! . Bq % Obles VI e e 200 above and below the elevation derived from the equation. For : The distribution of permafrost and its relation to
y < Yy WA K s » # G,q’ = Melbo Jomy & ; Pen- \%& R wokie o S . oF 2 . example, at latitude 49°N, L = 6571 feet. Thus the lower limit of air temperature in Canada and the U.S.S.R.; Arctic, vol. 13, No. 3, pp.
o 3 4% %, ‘ : g " e ¥y Q. thd wy Hal P o\ # ik i - Fort Simpson, 25.0 35.4.33.2 (0-5) 40 permafrost lies probably between 6571 — 447 = 6127 ft and 163-177 (1960).
% A\ 8 Py /1 TN/ 2 ) o bR o .\ R B ™ ) R o e 6571 + 447 = 7018 feet or about 6100 to 7000 feet above sea Tiommoraiore. The relation betwesn mean annual air and
s, ; e A y %, Y el Ueg, . s s A3 AR © d 6. Fort Smith, N.W.T. 26.2 About 32 (15) ? level, ground temperatures in the permafrost region of Canada; Internationa
o ! N B . i V& / »e:,/,:auds""' MENRLEa B Ko Q o 8’?«“/‘ W Lol = ~ 7. Fort Vermilion, Alta 28.2 39.8.38.9 (0.5) Nil eIte is believed that permafrost occurs at the summit of Mont Conference on Permafrost, Purdue University (1963).
P ~ . a, 1 - \ . ' . . .0-30. = % i 3 4 X s L == _EE TR H z H t
%07 8 AV & 0 s ; 13 k [, it il ) ! . Jacques-Cartier (4160 ft) in the Gaspe Peninsula. This is the . : : Vermeiont inesstioatione_on the Muckearie
%, P ” = B, T 1t Brow! = g™ 8. Inuvik, N.W.T 15.6 (Aklavik) 26 (25-100) >300 A i Highway in Alberta and Mackenzie District; Div. Bldg. Res., Nat. Res.
% %, b ) / g PENINBULA C. Raks " 4 i e L highest elevation south of the permafrost limit in eastern ; ] ’
o, 2, * Y Pt : ] 2 [eiort Vo™ 5 9 € ; Himii y : Council Can., Tech. Paper 175, NRC 7885 (1964).
o et ¢ Kouliuek| e ® N - Keg River, Alta. 31 31-32 (5) 5 Canada. It is suspected of being the only location in this region . Some observations on the Influenca of climatic
" < ( i / W Bimside -8 . o e iRy Je N L Q%n‘ Q\oovc\a‘- 10. Kelsey, Man. 25.5 30.5-31.5 (30) 50 ?t sgfﬂciently high altitude to support the existence of perma- ?;nd tﬁrrginrtfhegtu_res c:nzpill'ma1frost a}glg?rrpj%révgglss(%svsv)T Canada;
G- 4 S 2 V7 Wilson F A e o 11. Mackenzie Delta 15.6 (Aklavik) 23.8-26.5 (0-100) 300 s Al BRI SO0 VOl i, 180 . PP 400y TR : ;
Z " Ovs & o Lyon et g o o0 g . et Factors influencing discontinuous permafrost
= / 0 \ e he oA ping ¥ ety . ) iz AS | N ¢ oom" S -~ e ac Relic Permafrost in Canada; Symp?sium on Cold Climate Processes and Environments,
@ e owme™ £ & 12. M River, N.W.T. 1 Inlet ? it Alaska Field Conference (F), INQUA (1965).
i ke 5 Pelly s (S B \ G, 3 \ \A i é@,,* .ary g ST - B— Along the southern limit of permafrost, known occurrences . perr(-n)afros?jnve(stiga%ions in Saskatchewan and
8y / Riv 0 S e AL % 9~ 13. Milne Inlet, N.W.T. 6.3 (Pond Inlet) 10(50) ? seem to be in reasonable equilibrium with the present environ- Manitoba; Div. Bldg. Res., Nat. Res. Council Can., Tech.-Paper 193,
" QENA o 2 A Bogk pester, g, < o 14. Norman Wells, 20.8 26-28.5 (50-100) 150-200 ment. No relic occurrences, which represent radically different NRC 8375 (1965).
Y g N | 4o, gy LI ¢ Back | e ¢. Dord i : y o ) .
o - Wi % VA oy 0 N P o N ° N.W.T. conditions, have yet been described south of the permafrost ——————————————  Permafrost investigations in northern Ontario
Jd 7t & innie B > S . . M =
i fin "y D Yhe Z 4 E L B i FOE 7 0 Q 15. Port Radium, N.W.T. 19.2 U 350 region. There are a few random reports, however, of isolated la:,f;d;aaf:mrgﬂsif;'fobav Div. Bldg. Res., Nat. Res. Council Can., Tech.
Py A b Rivler 5) b £ q‘ | g o pan. R Inletds Senel ) ] bodies of permafrost lying at depth beneath the ground surface. P P ; . e ; e
Z / / / o e AL s © s 7 [ A 16. Rankin Inlet, N.W.T. |11.2 (Chesterfield In.) 15-17 (100) 1000 If such permafrost does exist, it probably formed during a for- - . h Per;na:rostTln\{estngatlpnsBlng ngrthern Brglsh
o 4.5 C N N R ¢ S LMBTON T % et Wy Pty &)\”"w& * s 17. Resolute, N.W.T. 2.8 10-8.5 (50-100) 1300 mer period of cooler climate and lies at a depth below that gg:.:unmcﬁ%aanr?, T?C‘:‘t_ S;ger‘a:grefg"t°'y' Ok, Bitdg. Res., Nt Ros-
- S s NS % " Thelo W, \ g Coral N Lg do0a® 18. Schefferville, P.Q. 23.9 30-31.5 (25-190) 5250 affected by the present climate. There is no evidence on the Brown, R. J. E., and Johnston, G. H.: Permafrost and related engineering
b h /o Q%L : 4, » 1 arfon ( er Lake Warboul N [ T e ol 4 : : ground surface of these bodies of permafrost. They would be problems; Endeavour, vol. XXIll, No. 89, pp. 66-72 (1964).
A 5 A Prr | & Po,qn ) =% Y, 48 ety / b L g0 g %5"““""" 3 > o [N 19. Thompson, Man. 24.9 31-32 (25) 50 detected only by mining operations or ground temperature Charles, J. L.: Permafrost aspects of Hudson Bay Railroad; J. of Soil
§ 3 7 4ol 5 Ol ort el ¢! / X oll Per: P dsond : A/ B9 e 12 20. Tundra Mines Ltd., 17 29 (325) 900 measurements. Farther north in the permafrost region, occur- Mechs. and Found. Div., Am. Soc. Civil Eng., vol. 85, No. SM 6, Part |,
L < «;"'u b L G’eOtS 2 i oo 3 e Q - (/0 » Q\- S N.W.T. rences of relic permafrost at depth are known. pp. 125-135 (1959). )
&/ b " Loty “ov'ey it Lb XS Vs 2 N hatiog e ON 21. Uranium City, Sask 24 31-32 (30) 30 ek Ik TNem?gratur§s1én(1ggg;1wafrost s
\ "y Ny W Ping KL . ; Wlentd), Chesterfield Inlet . M o« sl \es - : ' . B raph. Bull.,, No. 12, pp. 5- ).
& oo YK -'/.p LT /s ne 20 E ; fe2l i esterfield inlet} . Gody Mercy 9 C. pombiots Y 2% S TRANT 22. United Keno Hill 24.2 (Eisa) e 450 Copland, A.: National cold storage in the Canadian North; Defence Res.
N A T/ I, S 5, h ‘thkyed Kaminurigg ] () Eolow o iy ; 5 wawen? P Mines Ltd., Y.T. PHYSICAL FACTORS INFLUENCING Board, Rept. 3/55, 6 pages (1956). ' .
ﬂ = . i NS A “s I 31 L 1 < Coats T L 5‘) . AP Ry =t a8 it Copp, S. C., Crawford, C. B. and Grainge, J. W.: Protection of utilities
& O 4 o, A, . /& M Gty < 4 Kandoad ( Kin Injeq . : : (hoo" o w\w"" oo oty 6 ; n/'\;‘vt? Harbour, e Zoby 1500 DISTRIBUTION AND OCCURRENCE against permafrost in northern Canada; J. Am. Water Works Assoc.,
Q /S e . Manse e oo 4 o W.T. vol. 48, No. 9, pp. 1155-1168 (1956).
Y s ; 7 L ke ! TR 20 [ :" I Padlej , c,‘@?‘m n g ket \ i) ® s '{ X . \.v-‘“l?’) 24. Yellowknife, N.W.T. 22.2 33.0-31.4 (2.3-8.3) 200-300 OF PERMAFROST Crumlish, W. S.:plgxploratory vflell d)rilling in permafrost, Fort Churchill,
4 3 P ) ; Kovik B, i Grat®! o (e Climate Manitoba, Canada; Engineer Res. and Develop. Lab., Rept. 1045 (1947).
‘ o) o < Sy . : Mogiz x B N A 2 8. o ] Day, J. H., and Leahey, A.: Reconnaissance soil survey of the Slave
6‘(3, o, : Y > 3 g WIPE : i ! H"'ﬁ ™ AL u N eh \ W s,L,\-“ . Climatg is bdeiQ to the formation and existence of permafrost. River Lowland in the Northwest Territories of Canada; Exp. Farms -
- ® / y > 3 ; ’ | 2 4 st q § G e " - Observations indicate a broad relation between mean annual Service Can., Dept. Agr., 44 pages (1957). -
b % e D o s i A e i ; Eskimo Point AR : g A A & & air and ground temperatures in permafrost regions. The com- Day, J. H., and Rice, H. M.: The characteristics of some permatrost soils
"‘» 5 e S oy S R“ e T L [e) Eunin 3 ARAS A % W h plex energy exchange regime at the ground surface, and the ot et i b b et o
. &y . i Pk y o inte 55 " : \ 3 v, R ; t
e, e )P v /.'I Mo, )_,;7 o 17 Dy \oke, Athabas > ; i s L i : S 15°F H U D S O N " n, oulrost ¥ " < % buest 0%\ - _ug\a@" snovsécc;\f[ﬁr ?ausle '}he mean aTnuallq[r%un? tgzmperature, mea- DS,?S“) C. S.: Late Quaternary geology and frost phenomena along
% A er ; %, - =x ] TS 14 oin 7 K sured atthe level of zero annual amplitude, to be several degrees Alaska Highway, northern British Columbia and southeastern Yukon;
: ¢ g P o : N % t ;;, 4 [ l . 0 i get Pt e\l 3 ; & s:j{o‘-.\*‘ warmer than the mean annual air temperature. Local micro- Bull. Geol. Soc. Am., vol. 63, pp. 883-921 (1952).
) f_'}, - & ! o 5 ] d,,%‘ = ey 4 e\ % \ 90”\:\\' « climates and terrain conditions cause variations but a value of Eckenfelder, G. V. and Russell, B. E.: Snare River power project; Eng. J.,
$ 4o, ooy ces [/ % N ! © K 1 tslands, Koaalk B, Q@ AN N\ =02 et ) . 6°F can be used as an average figure (see table of ground vol. 33, No. 3, pp. 165-171 (1950).
O ;f, Gegon)! So et A £ ] / s d 2 o . G N % w0 Q o e temperature stations) 0 Ferrians, O. J. Jr.: Permafrost map of Alaska; U. S. Geol. Surv. Misc.
: & o, e % ; A b \ % ARAN o s - bt ; Geol. Invest. Map | - 445 (1965).
@) A - > he, Ao | 5 ik . > . QCH AR S iy v # \, Present knowledge of the southern limit of permafrost in- Hemstock, R, A.: Permafrost at Norman Wells, N.W.T.; Imperial Oil Ltd.,
g o, s \ Ly / N B o ¢ i ’ gAY : 2 ) o dicates that it coincides roughly with the 30°F mean annual air 100 pages (1949).
“ P 1, A PRIl A el 2y [\ ok Vo L, i A Churchitl inoue 9 \g o A isotherm. West of Hudson Bay, the southern limit on the map is Ives, J. D.: Iron mining in permafrost, central Labrador - Ungava; Geog-
. — A \—-b vV o, 5 g cz,,,"a” = Yy, o\ ! > - Churchil 20 Qs ' % Y oAG ) O i based on a considerable number of field observations. East raph. Bull., No. 17, pp. 66-77 (1962).
rg/ &,‘,‘c:_ e S, Bosey e o, L& A X : 10 .20( % cort X© it &\ % ¥ : o o - of Hudson Bay, there have been few field observations as yet Jacobsen, G.: Deep permafrost measurement in North America; Polar
N W E N . Shre wate® ! ) o [ e "petfet ¢ o Y % & o bt 3 o & and so the southern limit is shown to coincide with the 30°F Record, vol. 11, No. 74, pp. 595-596 (1963). ,
l-s,b '«‘ %% u? "44“"’ : ‘o"’a 2 4 ﬁ'/ i 14 W il 5 R gl P 2 LelS \ v X7 e e ¢ ¢ 0‘“\.“ mean annual air isotherm. Southward, permafrost occurrences Jennetsls.fJ. L Perma:‘jrost.tir? Cang<1la; ?rigin antd gwtrigutizn c:f perr'ng-
dow ’ 7; e Ath® AN AL oo Q& fer b} N Qo ST Geeres e %0 L A L\ AR S5 e are rare and small in size because the climate is too warm. nently frozen ground, with special reference to Canada; Arctic, vol. 2,
e g ;"T, \%Q e 8 < y) o gy L ¢ e b % kel le \ el PN TR o = .Eg ¥ i Between the 30°F and 25°F mean annual air isotherms, perma- pp. 13-27 (1949). ! ;
B el Foill o y /) v ) e Qv & ¥ ¥ oo frost i tricted inly to the dri . Johnston, G. H.: Permafrost studies at the Kelsey hydro-electric generat-
%, " ).t ¥ = C ; Al < : o Harepm C. Totnam &S N e St & RN « 5% ?} £ ot rost ;:>S resbrlc o’ ma:(ntl}: LT lrl_er plorttlons of pe;tlanc?fs and ing station - research and instrumentation; Div. Bldg. Res., Nat. Res.
4PANR o ‘ . rogh e, '/ Narro¥ . pa i I\ ‘ G wolll g R/ WL peat bogs because of the special insulating properties of peat. Council Can., Tech. Paper 178, NRC 7943 (1965). '
O %4, C ,\ T ¢ ‘h"';’f»q“"" Y o R = IP,,:'"EL“, Y Snate 1 zl¢ i gactol gelcher :, e E4° AW *‘_f' =3\ o vy v f._o \l) '3 g Scattered b_Od'eS of perm,afmSt also occur on some north facing Johnston, G. H. and Brown, R. J. E.: Some observations on permafrost
' % e . 2 . Cas, IANKE 8. 7 U P . y \s1ands - AT M 4 b B ick D\ cpo\hill P A T j' Q ¢ slopes and in some heavily shaded areas. distribution at a lake in the Mackenzie Delta, N.W.T., Canada; Arctic,
< by "”%, ‘. ,,No,,4 Cof Ay A i Rive 5 gt gelcher !s. ; o s e < e . St-Aug,, oton av " In the vicinity of the 256°F mean annual air isotherm, the dif- vol. 17, No. 3, pp. 163-175 (1964). . : :
%5 4'00(, Gy, Vi ¢ A ﬂ;g""*a, % " A Z;,"/Jo"g' : LH’ % houdsen i 5 o S W & ; . La¢ Hecsping o & Cld g“\.‘ o pO ference of 6°F between the mean annual air and ground tem- Johnstton{ G. H.i TBri;own. R. JME- etlng Plfkel‘sgl”{ % N-:DPerrgﬁjfrosg in-
» r orf O \Bes,) . ; = L ; ort Severn e A 4 3 - r vestigations at Thompson, Manitoba - terrain studies; Div. Bldg. Res.,
. 4 () < X ) N W, g 4 \ % 708 RN SRBE: g3 w2 ANV Do o b e O ot ol & el Can Toth Faper 1o NRC o 1089
G, 2o (0 5\ 7 M o & w,,as Srey, 7 ey, M i o K “wdod - & o | T ¢ o s2® o0 £ RE Y1 w‘l\’ " the 25°F | air isoth : Johnston, W. A.: Frozen ground in the glaciated parts of northern
% s Q3 " - v Cy e 7 ke 0ntragy, n hefri o . ; (o) o2 f e mean annual air isotherm, northward to the continuous
e, ) # m, Fl ‘4 = fia N oﬁ.‘ ol
/sd" AN P (o, N i ; N 4 - N Chiten , o Gods / ¥ e Héngfg;? u\ng\./ 4 e, 5 . % g : o zone, permafrost becomes increasingly widespread and thicker, 8338{'3; G s ok i
Yo 3 Lo SN2 ‘ attle N K o aboyg o : Pointe e AneasXL e B0 W e® & o o and the mean annual ground temperature decreases. Lawrence, R. D. and Pihlainen, J. A.: Permafrost and terrain factors in a
e, Wy, ‘?ﬁ; §2 o R4 == ‘ x TN g A\r &g Deland gl 2 e | - Louls XV - “ ' £\ ¢ "ok Sinde e There is virtually no precise field information on the boundary tundra mine feasibility study; Procs. First Can. Conf. on Permafrost,
’o;,.';ﬁ, "cin W\ v r1p o Ara!may, 4 A Oee, et rdly 5 . p HNR <g N. s L 7 Db . Lakq Rive s " R arpae X\ A 2 § e o~ AR ') HEN separating the discontinuous and continuous zones. The line pp. 207-214, NRC Assoc. Ctee on Soil and Snow Mechs., Tech. Mem.
& s Verp of o e i s.,,;g,a’ 00k Albese  ni, W N AT A= o % i ME\S j R 2 - )% 9?' on the map is situated at the approximate loggation of the 17°F 76 (1963). "
' "@ﬁ) N Ko & Orem, A, . ; e e Lake T2 Norwdy ~ Alolsen|. o J & Fort peo'® > S et [od ) <5 mean annual air isotherm to carrespond with a mean annual AU, . e Bt uban e Suniti oF pamsitly fecon Sl 10 the
: = L 4 /e anp, & Ry dskatc / Godr Quje = iy ﬂf BAY armi g P A o e «® ground temperature of 23°F. Field observations along the coast of polar regions, its geographical limits, and relations to the presen
qu Csb oy N 4 ":’ LGy " 2y o Meitopy fetsdson g, /| Lo : S ) P e S Hlan Ldke \dpinsca| B G Pletit oot | N 7 e o ¢ 0-.: A o Hudson Bay in Ontario and Manitoba indicate a narrow band of a‘ggg) of greatest cold; Proc. Roy. Geograph. Soc., vol. 8, pp. 740-746
r % oy, . N ang sland igh L. ig Trdut D I / o \J Trep i ° ir iso- :
~3 KererpQ g iy & Py /"fna%" % c Y 3 > Hoang s % g Trdut 2 2M“L & w,‘, A gg v\;‘ , 23 continuous pe(mgfrost south of the 17°F mean annual air iso Legget, R. F.: Permafrost near Lake Athabaska, Saskatchewan, Canada;
VT High , "Nt perS/e,, SKatoon~Lumbe, ! 25 Lok 4 d e e $ ke e m\ / 1 s . 9 G o ¥ therm. From this isotherm northward, permafrost is continuous Bull. Geol. Soc. Am., vol, 66, 1589 (1955).
o @ 0 @*o I~ <2 X Red Deg, P ! o R. g ] / : 0"%, .- : ** Whinnumimin & ¢ g U g o o °¢‘° c,ﬁ"'b i and increasingly thicker, and the mean annual ground tem- Legget, R. F., Dickens, H. B. and Brown, R. J. E.: Permafrost investiga-
" %, B 0 Rosslandti- A . e & 4 i Watrgp w2dena \ ( Swan g OE Winnipeg G, s W) E 3 o o i LF o o W R perature decreases. tions in Canada; Geol. Arctic, vol. II, pp. 956-969 (1961). P
e . > " o £ (,)ou‘h 7 'L..,, ‘5}( Wynyare n, A 6 Berens [\ | Lake < Fort AlDaY Eastm p % e[ e N\\'&@v\,«' At Resolute in the Arctic Archipelago, the mean annual air Lindsay, J. D. and Odynsky, W.: Permafrost in organic soils of northern
i o N <o : v oy . < 1 0 Qliver : N . : Lake heG ¢ eN CF RS i men® Vi temperature is 3°F and the mean annual ground temperature is Alberta; Can. J. Soil Sci., vol. 45, pp. 265-269 (1965).
i ethy N"@a,-é S Swan ,,,:' Kamsas I Winnipeds. . Sypsumyin e, ' pigestons, % s ot Mesgos®” ossit Ibe! % § °3 \ 9°F. Variations in cloud cover throughout the permafrost region Mackay, J. R.: Pingos of the Pleistocene Mackenzie River delta area;
XY e at " Eine 1t Cp, Untain - : osis Attawapisket L. 7] Clegi < d ' [ may cause significant differences in the amount of solar radia- Geograph. Bull., No. 18, pp. 21-63 (1962).
24 a, NS Py & kton e & ! % -\ Hagneh o = Serait oy s . BNaE FRE . The Mackenzie Delta area, N.W.T.; Geograph
A, & stor, [ Mapie Melvitng? 0o St Martin ‘O : -—\_g Ll = 4 58t woosonee ) |g. €4 L Evers wese®™ (% RN tion received by the ground surface and may influence the dis- Br., Dept. Mines Tech. Surv., Mem. 8 (1963) A
Vo e /.-c'm Moose o Oy N}/ Dalii, =y \Hodeson ! £ O <N (TZ % AL R o Y % - 2l S we? ‘“’R i tribution of permafrost but no detailed information is available. R Y #ho Tarshadiiaah atug S e el L i i it
/o) B, \ R, 3 4 o D\ : Troui L. A, ickle e N o inicd = - ) ,«f e W & ) '’ « I Al s I ; ¥
e Co,“’bé,é Couk--.\” 7 SEB sh"“"avo,, L Bis),opr?:( Wi, INAg ANEsterna,, "‘% o 7 Blsseto : 4 C t Joseph, CTO% 8 > QR. g “,‘o"' Qj’:, \ ”i \ ” \(a"‘\md ‘uo“"m.u E g et ‘5:.5\\'”\’&,:;;@%0 I Terrain Influences ?;ggsr;talns of British Columbie; Can. Alpine J., vol. 38, pp. 94-28
& " i rent 5 : = ® A i : s
e Rice D 2 e 4 s Rnivor, \ \\ Moot iﬁr e QU oo ¥ S e TN : % «c% Aot The broad pattern of permafrost distribution is determined by MfFa”aC"d' - ';' e Operat'g',‘woftt?le hiogro F‘ng°"da5tae7d5(ig'%ga°g’;p°ra'
" N &y e il in 0N Falls Goldpines < : - £ 1 4 AT ] & . . e . ion; Can. Inst. Mining an etallurgy, vol. 42, pp. - .
Bunglle A : Ne 3 Praiy; 2 yo¥ o Cora | & 2EAEED, o $° 90 climate but local terrain conditions are responsible for the i A D.: fie 0o Bermstiost st Hesolite Ba
U PR R Yol i - Weybur® s‘°""”on Carly h Virden, epawa oo\ a Prairig i &‘\,o° Savart W .ﬂoq""i Y7 Rapids .‘ M:;‘gﬂ'\ 12 N f‘f’v’ SV a5 patchy occurrence of permafrost in the discontinuous zone and Ml(s:gp:\zalIi.sDI.S.IaHnedajtr;f‘l'o\A\I/v.Ta”rl(él:adnea%ta:sTOmnps. ooy Geophys.sUnion, vo{:
%o, oay -».s.,,"f?- : Brandon s 9 Seul :;;::;ns X %, ?% A o i '”i“c\e 4 ° variations in thickness of the active layer in the continuous zone. 36, No. 6, pp. 1055-1060 (1955).
& Earp. s \Eife,@ [ 500“" c4 o WINNIPEG Ko ST NS o S Hearst 2 i o 5 Rg;’um S‘JFS-'""{,.".Z:\ o oo o These variations in permafrost occurrence are governed pre- Moss, E. H.: Marsh and bog vegetation in northwestern Alberta; Can.
& TR o g Eagls NQ,-,- 0 G - iy \ \ormetal A B Strait " =% dominantly by local variations in microclimate and such features J. of Botany, vol. 31, pp. 448-470 (1953). . .
") - ?,’_’g_ fio Morden ke B i s " s % Kapuskasin i nrane L — sarre L. Pore? P o g of the terrain as rellief, vegetation, drainage, snow cover and soil MUIlel;. Fd »‘t\nalfysis ?f some Str_ati%:ap{;‘igg‘l(e?‘l;fseeréaetll&ngr :;dA:g'?i?
e 5 %‘; e — E."."isf{" loods Yo Q’"k q:’ ! O eneTE . A"Onv o terre ey A€ T a O % ’[ype ; ' i . carbon aates from V\{O pingos In e | ' '
o> S 03 ) i i VR o X, AV osiorn '5 o porc.X,.” LT Ame® " 7% s> @ o S Relief influences the amount of solar radiation received by M:ﬂlér%.w::%eer%aﬁzgsﬁsrggsri)énently Sosen gestint aad telate s
il A T s Rainy) o 4 iy Lo Whiee T - Norand2 4l ———odyig Kempt Y (o TU0 i & it the ground surface. The influence of the degree and orientation L riing Soitiaons 1 . ESeris Mo, At Arke Mhch. TS,
5 : iver % . o 3 3 imrpig A ONEe N f slope is particularly evident in the Cordillera but smaller scale : s by i
a 3| Rive i G e o & s gurse Y oo Cobore® \O AR & K3 orsiop p y Patty, E. N.: Placer mining in the subarctic; Western Miner, vol. 18, No. 4,
5 : R E . Wt e W, ¥ canabie) irkiand L2KON = f SR 0 st variations cause similar situations elsewhere in the permafrost pp. 44-49 (1945),
> ¥ 5 Lomer YR Wiy Agbrit | o LN v TR p e ’0_\ AN : region. In the discontinuous zone, this may result in permafrost Pihlainen, J. A.: Building foundations on permafrost, Mackenzie Valley,
b Wi it Tow M A - 2 GOgBmE . Liskeard / REseZ (o o S Lunen®® B, occurring on north facing slopes but not on adjacent slopes N.W.T.; Div. Bldg. Res., Nat. Res. Council Can., Tech. Paper 22 (1951).
A\ er o - Michipicoten & leau New, | . kaming aska \er K S o 1 o) g > 4 £ e
ol i Red L. \2 i s ¥ o T g » ar <rois R L o) ridgewais" facing south. In the continuous zone, permafrost is thicker and : e : Fort Simpson, N.W.T. - engineering site |nforma'1
Bismarcy & 2 Lake Sulperior \,,_\M.c“ . < .Kip i Q%‘, R -s‘m:,;:‘\ L .\o, & 2 ¢ the active layer thinner, on north facing slopes. tlog.agoll_?eacrgd g:gr:ra;rz%sthfg(n:dé’ggzn%g%v). Bldg. Res., Nat. Res. Counci
s = o - svaming St % \an e~ " 2 oo @ R Vegetation affects permafrost in various ways and is one of i ‘ o Rt | frost oc-
WEERLEREAL SINYEY OF CANADA & Far \"'\ ¢ © orth, Matta¥e o e\ & °-§ & M ' . \ the more obvious indicators of subsurface conditions. It shields curtenie: Arotie voi.fsn ,33_"5?;};‘_‘?2?252*(1%’2??"6 s ot
DEPARTMENT OF ENERGY, MINES AND RESOURCES < bl (S o o 5 / = B2y W g 3 oo R *lhume the permafrost from the thawing effects of summer air tem- ; " Inuvik. N.W.T. - engineering site information:
3 Q \ Elliot dbury e Ry 2 e »‘ ; .- ! ' ! ? ¢ Inuvik, eng g :
Wl § £ ® il cauette o Mari i e e SR & g eratures. This protection is provided mainly by the insulating Div. Bldg. Res., Nat. Res. Council Can., Tech. Paper 135, NRC 6757
9 t P s - a Sault St Blin ol o " NL) p o ! A a '
f0° MAP 1246A ¥ e w NeA AR 2 iver EsP2 Nipissi"d Cro™ —  abroke AWA N AOD properties of the widespread moss cover. Removal or even dis- (1962). L
FIRST EDITION < 5 S o PN gfarth Charosiy " tle Current D 74 gL gon 23 P\ turbance of this surface cover results in degradation of the Pihlainen, J. A., Brown, R. J. E. and Johnston, G. H.: Soils in some areas
e \ Ab, & N\ { h 7 jan barry Npyntsvilie Mas, &0, 4 & Lake g Lpelier b \/ underlying permafrost. In the continuous zone the permafrost of the Mackenzie River delta region; Div. Bldg. Res., Nat. Res. Council
erdegn 2 S| Mgty Geord! sondl 5 gancroty, [ (7 STLERR Werescot ol o o table will be lowered. Trees are of some importance in shading Can., Tech. Paper 43, NRC 4096 (1956). R
. Chat \2'
fo S - SLPES.S M AR 0 . Bay @ N e @ port i v\ R . ; Pihlainen, J. A., Brown, R. J. E. and Legget, R. F.: Pingo in the Macken-
s ST.p 3 » ~, 5 roc ! the ground from solar radiation and intercepting some of the : 4 B
N o\, . C. Hurd & " i . g zie Delta, N.W.T.; Bull. Geol. Soc. Am., vol. 67, pp. 1119-1122 (1956).
§ "‘?4. G X & & \ 9 & - ~R) b, P\ P\ S”"Wfa!” JL Wln’ger, both factors tem.:lmg' to favour permafrqst Pihlainen,J'.A. and I.Johnston,G. H.: Permafrost investigations at Aklavik
R — » A " s S g g R ingstd 3 ¢ formation. The influence of vegetation is greatest in the dis- (drilling and sampling); Div. Bldg. Res., Nat. Res. Council Can., Tech.
oas Reny 1 Pierrg § 2 INNEAPOUS ] o Lake owen Lings®™ oM ronton ooy 2 continuous zone and diminishes northward in the continuous Paper 16, NRC 3393 (1954).
: S A A 7,603,200 SEN. . '%”—” . \: ."\ Bt e\/e(o°‘°° ; cto;' ¥ 5 gah O C/ zone., Richardson, J:: On thefrozen soil of North America; Edinburgh New
Sec, 1 o 100 250 300 ,_ & S g o u ' N Agincardine oe lake .. 4 Drainage and the existence of large bodies of water greatly Phil. J., vol. 30, pp. 110-123 (1841). )
e.,%”’a a’%”c,-, MILES ammmc bl iy 5 1’5»;, ",{‘ = . H % o osha\'l:.‘:o...-al:ltario UNEA N Y.C.R A 3 oSO ¢/ influence the distribution and thermal regime of permafrost. Sjors, H.: Bogfga?gsgens in the Hudson Bay Lowlands; Arctic, vol. 12,
¥ KILOMETRES 1‘ - 100, — - L — _— SOOKILOMETRES ’~r% e il “‘l\ 3 g p TOZO cheste!l Syracus® \wany %h In. the d.iscontmuous‘zone, the eXIStence of permafrost is 'in~ sl ppi b )" Fi t and peatlands at Hawley Lake, northern
X & 7 & ) Kitchen<y AMILION o AR ) - 5 hibited in poorly drained areas. Moving water is an effective - ; T e i o M
6 PRODUCED IN COOPERATION WITH THE NATIONAL RESEARCH COUNCIL SaNw z A tratford Niag?® Py gen ive agent of perennially frozen soils. A f f Ontario; Contributions to Botany, Bull. 171, Nat. Museum Can., pp.
u % g e Crosss S ; Qockpgranttord & 3 (. prov S erosive ag of p ally ils. An unfrozen zone 1.31 (1959).
%, . 2. o ! o = %7 ETFFAL T anodf\e ol exists beneath water bodies that do not freeze to the bottom. Stager, J. K.: Progress report on the analysis of the characteristics and
» 2, -~ Flint - - s &en P The extent of this thawed zone varies with a large number of distribution of pingos east of the Mackenzie Delta; Can. Geograph.,
River ¢ Madison " Lansing sarni P ¢ R 4 P aven factors — area and depth of the water body, water temperature, No. 7, pp. 13-20 (1956). ) ) )
e PILWALKEE U oot B L g G / et o B\nev - the thickness of winter ice and snow cover, the general hydro- Thompson, H. A.: Air temperatures in northern Canada with emphasis
ouk city 3 berroim) f7 cm"""‘/.é’,e i e g - o logy, and th% ﬁompositiohn and history of acchumulatiorfw of bottom gf;rgﬁgzwgivzf:git;h%g indices; Proc. Intern. Conf. on Permafrost,
Waterloo HEen Windsor Lake~” E _K” Lo sediments. The ocean has an important thermal influence on o : o it i ’
Perenne e ngw/Y° permafrost causing it to be thinner at the shore than inland. Th&;':fy 'o/;\\“szg#o%ftapr;.c;ag-?srghﬁsgIAgéngl%igg%npé%?ll ;;?ts(fgx
) : i . i ’ cogn oo° o JEriARD 84 bl = P & o . s s The type of soil and rock has considerable influence on the Mech. Tech. Mem. 76, (1963).
120 116 e 108 104 100 06 88 CLEVELA 80 7 7 68 64 60 ptehrmaIrostApa]l('tictularly in the contilnutc_)us' zone. Vegeltatiog atﬂd Tyrrell, J. B.: Frozen muck in the Klondike District, Yukon Territory,
- — — — = other terrain factors assume a relatively minor role an -

OM ”BRARY Copies of this map may be obtained from the thermal properties of the ground as a whole, together with the wgl?::g aiJTrJapslch}?:g ; csgr?s't?::t'ibid ?:rr"t:::\'si(tlib?wzclt';érer?éﬁ%;cﬁ 2,9;.32
OT TO BE TAKEN FRO: - gk &

VA%AV = Director, Geological Survey of Canada, Ottawa climate become dominant. Variations in thermal properties Proc. Seventh Muskeg Res. Conf., pp. 1556-163, NRC Assoc. Ctee. on
Published 1967, the Centennial ‘BHOTHEQUE

ﬁ;!ﬁ of Canadian Confederation “E PAS SORTIR D.E LA B

and the Division of Building Research, National ti ivi i ivi ifi Soil and Snow Mechs. Tech. Mem. 71 (1961).
Research Council, Ottawa. Price 50 cents :?f%gtatfmer%nﬁ:?rlﬁ\g;}g acnodn?:rﬁg\él:gt.u%ﬁgfstlxlety :?gaiffgﬂc g Washburn, A. L.: Reconnaissance geology of portions of Victoria Island
Printed by the Surveys and Mapping Branch P ' and adjacent regions, Arctic Canada; Geol. Soc. Am., Mem. 22 (1947).

LA

.a . o
B o verr® s

Snow cover influences the heat transfer between the air and
the ground and hence affects the distribution of permafrost.
The snowfall regime and the time that snow lies on the ground
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