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GENERAL INDEX 
Bulletin number inclicatccl in bold face type 

Ablation, 17, 87 

Agassiz Lake (g lacia l) , 17, 9; 19 , 88 

Agriculture; see Fort Vermilion-La Crête area, 
Okanagan Valley, Orchard lndustry, Prince 
Edward Island , Whitemouth River Valley 

Algonquin Lake (glacia l), 17 , 9 

Area measurement of land -use units, 19, 99-101 
Method of. 19, 99-100 

Atlas of Ca nada, 18, 5-20 passim; 20, 130-142 
Colour and design 

Evaluation of, 20, 140-141 
Plate 52 , 20 , 133-134 

Colour characterist ics, 20, 134 
Colour values, 20 , 133, 134, 135 

Mapping population density, 18 , 5-20 passim 

Characteri tics of population distribution, 18, 
6, 7 

Method of compilation, 18, 6, 7, 8 
Plate 48 , 18, 6-12 passim 

Problem of area unit , 18 , 7, 8 

Axel Heiberg Island, 17, 85 

Baffin Island 
North-ce ntra l Baffin Is land, 19 , 5-48 

49-77; 20, 82-129 
Cockburn Land terrain analysis, 19, 5-48 
Cross-valley moraines, 19, 49-76; 20 , 82-127 
Deglaciation , 19, 34-42 

Chronology of, 19, 35-41 passim 
Clyde Phase, 19 , 35, 36 
Cockb urn I phase, 19 , 36, 37 
Cockbu rn II phase, 19 , 37 
Maps, 19, 43, 44, 45. 46 

Nunatak hypothesis , 19, 35, 36 

Eskers and sa ndar, 19. 29-30 

Glacial features , 19, 17-34 
Glacial drainage channels, 19, 30-32 

Pattern , 19, 30 
Drainage divides, 19, 30, 31 
Ice-divides, 19, 31 , 32 

Migra tion of, 19, 38-40 
G lacial F low features, 19, 23,24 

Rimrock Lake field area, 19, 23 , 24 
Separation Lake---Steensby Inlet area , 19, 

24, 25 
Freshney River , photo, 19, 23 

G lacia l Jichen-trim zone, 20, 21 
Kame terraces and associated features, 19, 

25-29 

Marine beaches, 19, 33-34 
Locatio n, 19, 33 
Photo, 19, 33 

Meltwater trim line , 19, 32-33 
Moraines 

Cross va ll ey morainic ridges, 19, 22; 19, 
49-77; 20 , 82-129 

Dead ice moraine, 19, 22 
End-moraine systems, 19, 17, 18, 19, 20 

Cockburn end-moraine system , 19, 14, 
15, 16, 17, 20, 21, 22, 36, 37 

Map, 19. 17 
Photos, 19, 15 , 16 
Significance, 19, 17 

Isortoq---Separation lakes moraine sys
tem , 19, 20 

Separation Lake moraine, 19, 20 
Photo, 19, 18, 19 

Latera l mora ine systems, 19, 20, 21 
Baffin Bay fiords , 19 , 20, 21 
Jsortoq---Separation lakes, 19, 20 

Ph ys ical Setting, 19. 8-13 
Geomorphological provinces, 19, 8, 1 J, 12, 

13 
Eastern arctic mounta in rim , 19, 8, 11 
Eastern continental fore land, 19, 8 
Foxe Basin lowlands, 19, 8, 11 , 12 
Jnterior upla nds, 19, 12 
Photos, 19, 9, 1 O 

Barnes Ice Cap, 19, 6, 11 , 13 , 17, 20, 22, 24, 26, 
27, 29, 30, 31 , 37, 39, 42, 49 , 50, 51 , 52, 
54, 58; 20, 84, 117, 120 

Map, 20 , 85 
Photos, 19, J 0, 57 

Beaufort formation , 17, 15 

Bieler Lake, 19, 17, 24, 37, 51 , 52, 54, 56, 74, 
75 ; 20 , 85, 126, 127 

Photo 19, 10 

Boulder barricades, 17, 26, 27, 28 , 29 

Boulder fi ats, 17, 26, 28, 29 
Photo, 17, 28 

Boulders , 19, 63, 64, 65, 68 

Bowen ratio, 17, 57-65 passim 

British Columbia Atlas of Resources, 20, 138-140 
Pl ate J, 

Eva lu ation of, 20, 138, 139, 140 
Problem of land-water separation, 20, 

138, 139 
Prob lem of bathymetric contours, 20, 138, 

139 
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Pl ate 3 
Colo ur cha racteri stics, 20, 133 
Colour va lu es, 20, 133, 134, 135 

Briti sh Columbi a tree fruits, 20, 37 

Buried Cha nnels 
M edicine H at a rea, A lberta, 18, 100, 101 

Burnt Creek mine, 17, 67 

Cambridge F iord, Baffin l sla nd, 19, 11 , 36, 11 9 
Pho tos. 19, 7, 9 

Ca nada 
Ma pping popul a tion density, 18, 5-20 passim 

Map, 18, in pocket 
Proble ms o f, 18, 5-20 passim 

ent ra i ka mes 
fso rtoq Ri ver Va ll ey, 19, 7 1, 72 
Pho to, 19, 54, 61. 67; 20, 100 
Rimrock Ri ver Va ll ey 

C haracter ist ics, 20, 99, 100 
Cross-sectio n of. 20, 10 1 
Cross-va ll ey morai ne 

Contact with, 19, 6 1, 65 
Problem of. 20, 99 
Strat igraphie relat ion to, 19 . 66, 67 

Rimrock l, 20, J 00, 10 1 

C ha nnel technique, 20, 84, 85 

C hi- q uare tes t, 20, J 02, 1 03 

Chittick apparat us, 20, 94 

Choropleth mappi ng techniques, 18 . 16- 19 
App ra isal of choro pl et h method 

Adva ntages, 18, 18. 19 
Disadvan tages. 18. 19 

hoice of stat istical area unit , 18, J 6 
Maps. 18, 17, 18, 19 

~ lark F iord, Baffi n I sla nd, 19, 11 , 2 1, 34, 36, 37 

C lyde Fiord , Baffin Isla nd , 19, 34, 37 

ockburn end-mora ine system, 19 , 14, 17, 20, 
2 1, 22, 36, 37 

Ma ps. J9, 18 and in pocket 
Photos, 19. J 5, J 6 

Cockbu rn Land J : 500,000 map sheet 
Ma p comp ilatio n, 19, J 3-14 

Air pho tos 
Jnterpreta ti on, 19, 13, 14 
Q ualit y of coverage, 19, 12, J 3 

Fea tures, plo ttin g of, l 9, 14 
Maps, 19 , in pocket 

Cockb urn La nd ter rain a na ly is, 19, 13-34; see 
also Baffi n I sland 

Ma ps, 19, in pocket. 

Codfishery; see L abrador 

Conn Lake, 19, 37. 5 1, 52, 54, 69; 20, 85, 11 5, 
120, 122, 126, 127 

Ph o tos, 19, 10, 57 

Co ntin enta lity 
C riterio n of degree of, 20, 76 
D ata, 20, 78 

D etermi ni ng isopl eths of, 20, 78 
Defi ni tion, 20, 76 
Factors affecti ng, 20, 78, 79 
Formulae fo r de term ining degree of, 20, 77, 78 

lndices, 20 , 77, 78 
Joha nsso n index, 20, 77, 78 

Mapp ing, 20, 76-8 1 
Va lues of, 20, 78-8 1 passim 

Low continen tali ty, 20, 79, 80 
Hi gh co nt inenta lity, 20, 80, 8 1 

Crag a nd ta il fea tures, 19, 23, 24 

C res ton 
O rc ha rd ind u try, 20, J 2-13 

H isto rica l develop ment, 20. 12 
Decli ne. reasons for , 20. 12, 13 

Crit ical temperatures. orchard industry, 20, 19-20 

Cross-va ll ey mora ines , 19, 49-76 ; 20, 82- 127 
Cor re la tion with abandoned shore featu res, 19, 

53, 54, 55, 56 
Former glac ial Jakes. 19, 54 
G lac ia l Jake Lew is. 19, 72 
lso rtoq River Va ll ey, 19, 73 
Ri mrock drainage basin. 19, 72 
Submarine De Geer moraines, 19, 55 

Dist r ibut ion 
Baffin Island. 19. 22. 5 1-56 
Boot hia Peninsula. 19, 50 
Grea t Whal e River, 19, 50 

Descr iptio n of. 19, 59-72 
Middle lsortoq River Valley, 19 . 69-72 
Rimrock River. 19, 59-60 

Formation 
1-lypotheses. 19. 74-76; 20, J 15- 125 
Basal-squeeze hypothesis, 20, 11 7-1 24 

Cause of asymmetry, 20, 12 1, J 22 
C ritica l hydrau lic gradient, 20, 121 
Formation of basa l crevasses, 20, 118, 

119. 120 
Number of moraines per effective stre s 

a t base of glacier, 20, J 24 
Rela ti onshi p of morai nes to lake depth, 

20 . l '.'.3 

Oth er theories. 20, 125 -1 26 
E lso n's th eo ry, 20, 126 
Mawdsley's th eory, 20, 126 
Washboard or D e G eer moraines, 20, 125 , 

126 



Pattern of, 19, 73, 74 
Photos, 19, 54, 55, 60, 61, 62, 63 , 66, 71 
Significance of, 19, 50 
Till 

Composition , 20, 88-95 passim 
Fa bric ana lysis, 20 , l 0 1-112 
Samples, 20, 95-99 

Tributary ridges, 19, 66 
Crusta l uplift, 17, 5-22 passim, 23-54 passim 

Dating, radiocarbon , 17, 11 , 15-19, 52, 53; 18, 48, 
58 

De Geer moraines, 19, 22; 20, 125 

Deglaciation, 17, 47-54, 18, 86-106 passim; 
19, 34-46 passim, 49-76 passi111; 20, 82-127 
passim; see also Baffin Island 

Labrador 
Chronology, 17 , 4 7-54 

Kangalaksiorvik Phase, 17 , 49, 50, 51 
Noodleook Phase, 17, 49, 50, 51 
Two Loon Phase, 17, 49, 50, 51 
Correlation wit h other areas, 17, 52-54 

Marine shells 
Radiocarbon dating, 17 , 52 

Signi ficance. 17, 51, 52 
Moraines, 17, 47-53 passim 

Deltas 

Base camp moraines, 17, 48 
Noodleook moraines, 17, 47, 48 
Readvance moraines, 17, 48, 49 
Ryans Bay-Upper Kangalaksiorvik Lake, 

17, 48, 49 
Sheppard moraines, 17. 48 
Telliaosi lk moraines, 17, 47, 48 

Baffin lsland 
Kam e delta terrace, 19 , 26 
Perched delta, 19, 26, 28 
Photos, 19, 25. 28 

Labrador 
Ra ised delta fiats, 17 , 26, 27 

Mackenzie Delta, 18, 21-61 passim 
Medicin e Hat, 18 , 93 

Corroms, 18, 97 

Dexterity Fiord, 19, 7, 9, 21, 36 

Domelike uplift 
E ll esmere Island , 17, 13 
Hudson Bay, 17, 12 

Dot mapp ing, 18, 12-13 
Advantages, 18, 12, 13 
Disadva ntages, 18, J 2, J 3 
Maps, 18, 12 (facing), 13 (facing) 

Drainage channels, glacia l, 19, 30-32 

Dry va lleys 
Med icine Hat area 

Description of, 18, 90 
Formation of, 18, 95-99 passim 

Econom ie Atlas of Manitoba, 20, 135-138 
Evaluation of colour and design, 20, 135-138 

passim 

Ekort iarsuk Fiord, 17, 25, 47 , 49 
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End moraines, 17, 47-51 passim; 19, 18, 20, 26 
Baffin Island 

C lyde moraines, 19, 36 
Isortoq-Separation Jakes moraines, 19, 18, 

20 
Steensby Jnlet area, 19, 20 

Labrador 
Base camp mora in es, 17, 48 
Noodleook moraines, 17, 47 , 48 
Ryans Bay-Upper Kangalaksiorvik, 17, 48, 

49 
Sheppard moraines, 17, 48 
Telli aosi lk moraines. 17, 47, 48 

End-mora ine systems; see Baffi n Island , north
cenl ral 

Erra tics 
Medicin e Hat area , 18, 88 
Middle Jsortoq River Valley, 19 , 24 
Rowl ey River-Foxe Basin area, 19, 24 
Separat ion Lake- Stee nsby Jnlet, 19, 24 

Eskers, 19, 29. 30 

Farm income 
Whit emo uth River Valley, 19, 94, 95 , 96 
Fort Vermilion-La Crête area, 20, 54 

Farm practices 
Fort Ver milion-La crête area, 20, 54 

Fiords 
Baffin l sland 

Cambridge F iord , 19. 7, 9, 11 , 36, l 19 
C lark Fiord, 19 , 11, 21 , 34, 36, 37 
Clyde Fiord , 19, 34, 37 
D exterity Fiord , 19, 7, 9, 21, 36 
Gibbs Fio rd , 19 , 11 , 34, 36, 37 
Tromso F iord, 19, 36 

Labrador 
Ekort iarsuk Fiord , 17, 25, 47, 49 
Noodleook Fiord, 17, 25 , 47 
Tellialuk F iord , 17, 25, 47 
Telliaosilk Fiord, 17, 25 

Fishing lndustry; see Labrador 

Fort C hurch ill , 
Striations, 18, 108-111 

Jnterpretation a nd sign ifica nce, 18, 111 
Measurement of, 18, 108-111 passim 

Concentration of striae, 18, 109 
Depth of striae, 18, 110 
Length of striae, 18, 110 
Width of str iae, 18, 110, 111 

Fort Vermilion, 20, 41, 45 , 46, 55 
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Fort Vermilion Development Company, 20, 50 

Fort Vermi lion Experimental Farm, 20, 52, 53 

Fort Vermilion-La Crête area, Alberta 
Climate 

Frost free period s, 20, 41, 43 
Buffalo H ead P ra irie, 20, 41 
Fort Vermil ion, 20, 41 , 43 

Max imum precipita ti on, 20, 41 
Precipitation and temperature, J 921-1950 

Buffalo H ead Prairie, 20, 42 
Fo rt Vermi lion, 20, 42 

Land Utilization, 20, 44-56 
Agricul tura l se ttlem ent, map, 20, 47 
Crop distribution , 20, 50, 51, 52 

F lax and rapeseed, 20, 51, 52 
Acreage, 20, 51 

Oats and barley, 20, 50, 51 
Seeded grass and pasture, 20, 52 

Acreage, 20, 52 
Summer fa llow, 20, 52, 53 
Wh eat, 20, 50 

C ultivated area, 20, 49-50 
Maps, 20, 49 

Farm income, 20, 50, 54-55 
Non-farm work, 20, 55 
Standard of li ving, 20, 54 

Farm practices, 20, 54 
Length of tenure and far m size, 20, 47-48 
Livestock 

Cattle, 20, 53 
H ogs, 20, 53-54 

Problems and trends, 20, 55-56 
Transportation , 20, 45-46 
Map, 20, 40 
Physiograph y, 20, 41 
So il s, 20, 42-44 

Map, so il survey and rating, 20, 43 
Problems of drainage, 20, 42 

Fossi! m arine she lls, 17, 14, 15, 47, 51, 52; 19, 
12 1; see also Pl eistocene marin e molluscs 

Freeze-thaw cycles, 18, 64-78 
Definition , prob lem of, 18, 65 
Duration of, 18, 73-76 
Effect on mechanical weathering, 18, 72 
Freq uency of, 18, 67-71 
Frost change days 18, 66 
Frost days, 18, 65 
Frost-free days, 18, 65, 66 
Ice days, 18, 65 
Resolute, 18, 67-7 1 

Annual cycles, 18, 70 
Crossing of freezing line, 18, 69 
D ays of maximum temperature, 18, 71 
Number of, 18, 68, 69 

French mine, 17, 67 

Fresh ney River, 19, 23, 29, 33 

Frozen ground phenomena 
Pattern ed gro und, 18, 67, 72, 82 
Solifluct ion, 18, 79, 80, 82 

Gagnon mine, 17, 67 

Generator Lake, 19, 22, 37, 52, 54, 66, 75; 20, 
120, 122 

Geographica l Branch; see research programs 

Geoid contours, 
Maps of, 17, 18, 19 (facing) 

Gibbs Fiord, 19, 11 , 34, 36, 37 

G lacial erosion featu res; see also striatio ns 
Roches moutonnées, 19, 23 

Glacial features ; see Baffin Island 

Glacia l lakes 
Agassiz, 17, 9; 19, 88 
Algonquin , 17, 9 

G laciers; see Thompson glacier 

Glacio-lacustrine deposits 
Med icine H at area , 18, 90, 92 

Gra nd Forks, 
Orchard industry, 20, 11-12 

Decli ne, reasons fo r, 20, 11, 12 
Histori cal development, 20, 11 , 12 

Grave! train 
Rob inson Valley, Medicine Hat area, 18, 93 

Great Slave Lake, 19, 104, 110 
Effect upon water temperature, break-up, freeze

up, fl ood ing, 19, 104 
Volume, inflow and outfl ow, 19, 110 

Gro un d moraines, 17, 8; 18, 90 

Gub ik formation, 17, 15 

Heat budget values, 17, 57-65 
Northern Canada, 

Bowen ratio 
Evaluation of, 17, 63 
Mean regional values, 17, 60-63 

Aklav ik to Norman Wells, 17, 62 
Arctic Bay to Coral H arbour , 17, 63 

Daily regional values, 17, 63 
Regional heat budget values 

Data, 17, 59 
Effect of Hudson Bay, 17, 60 
Churchill- Port Harri son trajectory, 17, 60 
Wbitehor e-Fort Nelson trajectory, 17, 60 

T heoretical approach, 17, 58-59 
Formulae, 17, 58 

Ice break-up 
Mackenzie River, 19, 103-115 

D ata, 19, 104-109 passim 
Definition , 19, 104, 105 
F looding 1961 , 19, 111 , 112 



Ice jams, 19, 111, 112 
Map, 19, 105 
Mean dates, 1946-1955, 19, 105, 107 
Pattern 1961, 19, 108, 109 
Pattern 1962, 19, 110 
Role of Great Slave Lake, 19, 110 
Role of tributaries, 19, 110, 111 
Trends, 19, 108 

Ice co ntact features; see eskers, kames, central 
kames, kame terraces, kame and kettle topog
raphy, kettles 

Ice-divide 
Keewatin , 17, 10, 11, 13, 14 

orth-central Baffin, 19, 30, 31, 38-42 
cheffervi ll e, 17, 10, 11 

Lee f recze-u p 
Defin ition , 19, 112 
Mackenzi e R iver, 19, l 04-115 

Freeze-up 1961 , 19, 112, 113 
Mean freeze-up values, 1946-55, 19, 107 
Tributaries, role of, 19, 113 

Iceland Freezing Plants Corporation, 17, 82 

Icel andic Fishery. 17, 82-84 
Cod cxports, 17, 83. 84 
Government control of, 17, 84 
Growth of. 17, 82-84 

Historical development, 17, 83 , 84 
Markets, 17, 78-84 passim 

Jce shects 
Baffin Island , 17, 13 
Greenland, 17 , 14 
Laurentide-Baffin-Ellesmere, 17, 6, 14 

Ice thrust features, 17, 90-93 passim 
Deformed stratified deposits, 17, 91 , 92 
Polar pu h moraines, 17, 92, 93 
Sediment , tilted , 17, 90 

Iron mining 
Labrador-Ungava , 17, 66-77 

Knob Lake iron ore, exploitation of, 
17, 66 

Mines 
Burnt Creek, 17, 67 
Ferriman mine, 17, 67, 68 

Photos, 17, 74, 75 
French mine, 17, 67 
Gagnon mine, 17, 67 
Ruth Lake mine, 17, 67 

Photo, 17, 73 
Problems 

Economie, 17, 68 
Permafrost , 17, 67-76 passim 

Reserves, extent of, 17, 66, 67 

Iron Ore Company of Canada, 17, 66, 67-76 
Permafrost research of, 17, 72-76 passim 

Isobases, 17, 5-20, 38-41 passim; 19, 117-121 
passim 

Co ncept, 17, 9 
Curvature, 17, 39 
Definition , 17, 24 
Direction, determination of, 17, 38 
Interpretation of, 17, 10-14 
Map, construction of, 17, 8-10 
Pallern, 17, 12, 13 , 14 
Plotting, 17, 39 
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Problem of 500-foot isobase, 19, 117-121 passim 
Wi scon in i obase, 17, 18, 19 

Correlation with geoid contours, 17, 18, 19 
Zero isobase, 17, 9 

Isopleths 
Construction of, 18, 14, 15, 16 
Defi nition of, 18, 13 
Jnterva ls, select ion of, 18, 13 , 14 
Mapping of, 18, 13 , 14 

Appra isa l of method , 18, 15-16 
Map, 18 , 13 (faci ng) 

Jsortoq Lake, 19, 20, 23. 24, 29 

Isortoq River, 19, 11. 14, 22, 24, 27 , 29, 33, 58 , 
69-73 passim ; 20. 97, 112, 122 

Photo, 19, 71 

Isortoq River Valley, 19, 49-77 passim ; 20, 
82-129 passim 

Cross-val lcy moraines, 19, 69-72 
Description , 19, 69, 71 , 72 
Centra l kamcs, 19, 71, 72 
Map, 19 , 70 
Till fabric analys is, 20. 109, 110 

Diagram, 20, 105 (facing) 

Isostat ic equilibrium, 17, JO 

Johansson indice of continentality, 20, 77, 78 

Kames, 18, 93 ; 19, 17, 58 , 67; see also central 
kames 

Kame and kelt le topography, 19, 22 

Kame terraces, 19. 17, 25-29 
Formation , 19 , 26-29 
Location 

Pilik River drainage system, 19, 26, 27 
Rimrock Ri ver Valley, 19, 29 
Upper Jsortoq Valley, 19, 28 
Upper Rowley Ri ver drainage system, 19, 27 

Significance in deglaciation, 19, 26, 27, 28 
29 

Kendall's coefficient of concordance, 19, 106 

Kettles 
ina Bang-Tnuktarfik lakes area, 19, 22 

Separation Lake, 19, 27 
Photos, 19, 19, 28 

Kootenay-Arrow Lakes 
Orchard industry, 20, 12 

Koroksoak glacia tion, 19, 35 
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Labrador; see also deglaciation, end moraines, 
fiords , iron mining 

Floater codfishery, 17, 78-84 
D ecline in markets , 17, 79-82 passim 

Greek, 17, 81 
ltali a n, 17 , 80 
Portuguese, 17, 80, 81 
Puerto Rican, 17, 81, 82 
Spanish , 17, 80 

Factors in decline 
Historical background , 17, 79-84 passim 
National European fi heries poli cies, 17, 79 
Role of lceland, 17 , 82, 83 , 84 
Trad itional markets, 17, 79-82 passim 

Lachenbruch. A. H. 
Three-dimensional heat conduction 

Theoretica l approach, 18 , 35-39 passim 
App licat ion to pingo studies, 18 , 35-48 

passim 

Land abandonment , 19. 78-86 
Prince Edward Isla nd 

Abandoned land 
Di tribution of. 19, 84. 85 
Economi e use of, 19, 85, 86 

Maps, 19. 83 
Settlement pattern, 19, 79-80 
Vegctation. 19. 80, 81, 82 

Open grass land , 19 , 80. 8 1 
c rub grass land, 19 , 80, 8 1 

R cfores ted grassla nd . 19 , 80, 81-82 
Land-use mapping, 19, 98-102 passim 

Technique of a rea measurem ent, 19 , 98-102 
passim 

La nd utilization: see Fort Vermilion- La Crête 
a rea, Oka naga n Valley. British Columbia. 
Prince Edward Island , Whitcmouth River 
Valley 

Land-water separation, problem of, 20 , 138, 139, 
14 1 

Laiera i moraine 
Baffin Bay fiords , 19. 20, 21 
Jsorloq-Scparation lakes moraines, 19 , 20 

Law of cr ushing paper, 20. 87, 91 

Lewis River , 19 , 56; 20, 112, 114 

Mackenzie Delta 
Floodi ng, 1961. 19, 111-112 
Pingos, 18 , 2 1-61 

Mackenzie River , 19, 104-116 
Break-up and freeze-up 

Characteristics of, 19, 104 
Progress of, 19, 104-116 passim 

C hannels, 19 , 112 
Drainage basi n, 19, 104 
Flow travel time, 19, 113-115 
Tmporta nce of, 19, 104 

Manitoba; see Economie Atlas of Manitoba , 
Whilemouth Ri ver Valley 

Manitoba Department of Agriculture, 19, 96 

Manitoba Forest Service, 19, 95 

Ma ni toba Soil Survey, 18, 89 

Map design, purpose of, 20 , 131-132 

Mapping; see a lso conti nenta li ty, land-use map
ping, Munsell colour system, modifiecl 
dasymetric-choropleth mapping, population 
density and stat istical mapping techniques 

Colour. 20. 130-142 

Marine beaches 
orth-central Baffin I sland, 19, 33-34 

Photo. 19, 33 

Marine limit 
D etermin a tion of, 17, 5-20 passim; 23-54 pas

sim; 19, 117- 121 passim 
Foxe Basin arca, 19, 34 

Marine submergcncc, 17, 6, 7; 19, 20. 117, 119 
D ata. reliability of, 17, 7 
Evidence of, 17. 7, 8; 19, 121 
Fossi! marine she ll s, significance of, 17, 8; 19, 

121 
Minimum cxtcnt of, 17, 8: 19, 121 
Observations, number of, 17, 7: 19, 117 
Wave action, limit of, 17, 8 

Marine terraces, 17, 27; 19, 119 

Mechanical weatheri ng 
Concepts of, 18, 76 
Freeze-thaw cycles, effcct of, 18, 72 

Medicine Hat area . 
Geomorphology of, 18, 86-107 

Aeolian deposits , 18, 93 
Buried channels, 18, 100, 101 
Dry valleys, J8, 90, 95-99 passi111 
Erratics, distribution of, 18, 88 
Glacio-fluvia l depos its, 18, 93 
lce disintegration features, 18, 88, 90, 92, 95, 

102 
lce-margin lakes. 18 , 97-101 
Tce-margin melt-wa ter channels, 18, 97, l 00 
lce-m argin spillways, 18 , 92 
Tce-wallccl mel t-water chann els, 18, 95, 96, 

99, 101 
Map , 18, 89, 9 1, 94 
Meltwater overflow sp illways, 18 , 93, 97 
Photos. 18, 96. 98, 101 , 102 
Regiona l chronology, 18 , 99-103 passim 
Slope development, 18, 104, 105 
Terraces, 18 , 100 
Til l characteristics, 18, 88, 90, 100-103 

passim 

Meltwater trim lines, 19, 32-33 

Mennonites, 20, 47, 48 

Mining; see open-pit mining 

Modified dasymetric-choropleth mapp in g, 18, 8-12 
Appraisal of, 18, 1 1-12 



Choropletb, definition of, 18, 8 
Compil ation , stages of, 18, 10, 11 
Dasymetric, definition of, 18, 8 
Maps, 18, 12 (facing) 
Mapping, popu lation density , problems of, 18, 

8, 9, JO 
Density classification, 18, 11 
Data, p lotting, 18, 10, li 
Locational accuracy, problems of, 18, 8 

Moraines; see also pusb morain es, washboard 
morain es 

Cross-valley moraines, 19, 22, 49-76 ; 20, 82-127 
"D ead-ice" moraine, 18, 90; 19, 22 
End moraine 

Baffi n Island , north-centra l, 19, 18, 20, 36 
Lab rador , northernmost, 17, 47, 48, 49 

End-moraine system s. 19, 17, 20 
Cockb urn end-moraine system, 19, 14, J 5, 16, 

17 , 20, 21, 22, 36. 37 
Ground mora ine, 17, 8; 18, 90 
Kame moraine, 18, 93 
Laierai mora ine, 19, 20, 2 1 
Readvance moraine, 17, 48 , 49, 50, 51 

Munsel l colour system, 20, 132, 13 3, 134, 141-142 
Co lour analysis, 20, 132-135 

Pl ate 3: British Columbi a Atl as of Resources, 
20, 13 3 

Pl ate 4: Econo mie Atlas of Manitoba, 20, 
132 

Plate 52 : Atlas of Ca nada, 20, 134 
Colou r hues. 20, 134, 141 
Colour sa tu rations, 20, 134, 141 
Co lou r va lues, 20, 133, 134, 135, 141 

Nationa l Research Co un cil , Di vision of Building 
Resea rcb , 18, 75 

New Brunsw ick 
T echniques of mapping population density, 18, 

12-20 
Maps 

Choropletb method , 18, 17, 18, 19 
Dasymetric-cboropleth metbod, 18 , 12 

(facing) 
Dot method. 18, 12 (facing), 13 (facing) 
l sopletb method, 18, 13 (facin g) 

Nina Bang L ake, 19, 12, 22, 30 

Nivation , 18, 79 

Nivation hollows, 18, 79-84 
Formation of, 18, 79 
Kinds 

Circu lar, 18, 79 
Long itud in al, 18, 79 
Transverse, 18, 79 

Slopes, 18, 80, 81 

Noodleook Fiord , Labrador, 17, 25, 47 

Northern Canada 
Heat budget values, 17, 57-65 passim 
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Nunataks 
Significa nce in deglacierization, 19, 35, 36 

Okanagan Valley, British Columbia , 20, 13-37 
Orchard industry, 20, 13-37 

Apple product ion record, 20, 13 
Climate, 20, 16-20 

Criti ca l temperatures, 20, 19-20 
Precipitation, 20, 17-1 8 

H ail, 20, 18 
Irrigation , 20, 17, 18 
Precipitation range, 20, 17 

Statistics, 20, 17 
Sunshin e and humi dity, 20, 16-17 
Temperature, 20, 18- 19 

C lim at ic liability , 20, 19 
Frost-free periods, 20, 18 
Mean a nnu al temperatures, 20, 18 
Minimum temperatures, 20, 18, 19 

Di st ricts 
Armstrong, 20, 32 
Kelowna , 20, 25, 32 
Keremeos-Cawsto n, 20, 32 
Oli ver-Osoyoos, 20, 2 1, 25, 30, 3 1 
Penticton-S umm erland , 20, 20. 29, 30, 31 
Salmon Arm , 20, 20, 21, 30 
Similka meen Valley, 20, 35 

Econo mie problems, 20, 15, 16 
Land values, 20, 15 
Map, orchard distribution, 20, 14 
Okanagan orchard di strict a na lys is , 20, 30-32 , 

34, 36 
Production records, 20, 30, 31, 32 
Roya l Co mmiss ion Report, 20, 32, 34 
Su itability study, 20, 34, 36 

P hotos, 20, 33 , 35 
Soil s, 20 , 24-30 

Class ifica tion , 20 , 25-30 
Map, 20 , 28 (facing) 
Or igin of, 20, 24, 25 
Pattern of suitability, 20, 26 

Tree a nd crop Joss, 20, 20-24 
C rop damage, 20, 24 
Spring frost damage, 20, 23 
Survival rates of trees , 20, 22 
Tree kill and crop Joss 1949-1950, 20, 21 
Tree lasses by area, 20, 20 

Open-pit minin g, 17, 69-7 1 
Probl ems 

Blasting, 17, 69, 71 
Drillin g, 17, 69 
Mucking, 17, 69 
P ermafrost, 17, 69, 71 
Removin g ore, 17, 70, 71 
Transporting frozen ore, 17, 71 

Orch a rd indu stry 
Briti sh Columbia; see Cresto n, Grand Forks, 

Kootenay-A rrow Lakes, Ok anagan Valley, 
Upper Fraser-Thompson , Vancouver Is
land-Lower Fraser Valley 
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Outwash, 18, 93; 19, 20, 26, 27, 28, 29, 30 
Ou twash plai ns, 19, 28 
Pitted outwash, 19, 27, 29, 30 
Sandar, 19, 27, 30 

Pat lok Lake, 19, 12, 22 

Patterncd ground, 18, 67, 72, 82 

Pearson's product-moment coefficient of correla
tion , 20, l J 2 

Pe nny Jce Cap, 19, 21 

Perm a frost , 17, 67-76. 95-97 ; 18, 21-60 passim 
Acti ve layer, 18, 64. 80; 20 , 88 
Data, 17, 95 
D istrib ution 

Maps, 17, 72 (facing), 96 
Ki nds of 

ontemporary. 17, 72, 73 
Con ti nuo us, J 7, 96 
D iscontinuo us, 17, 72 , 97 
Fossi! or re lie . 17, 72. 97 

Labrador-Ungava 
Mining in perm afrost, 17, 67-76 

Extent of permafrost, 17, 67, 68, 72-76 
Problems, 17, 69-71 passim 

M ackenzie Delta area, 18, 21-60 passim 
Permafrost aggradation in uncon o lid ated Jake 

botlom sediments, 18, 48-5 1 
Relation to pi ngo growth, 18, 2 1-60 passim 

P rofiles, 17, 96, 97 
Resea rch, 17 , 72, 95-97 passim 
Tab le, 18, 80 

Pili k R ive r, 19, 25, 26, 27, 54 

Pingos, 18, 2 1-6 1 
Age of, J 8, 58-60 
Characteristics of, 18, 23-3 1 passim 

lce cores, 18, 29-30 
Occurrence in depress ions, 18 . 23-25, 26 
Overburden thickness, 18, 27-29 
Shape, 18, 26-27 
Type of sedi ments, 18, 29 

D efini tion of, 18, 2 1 
D eglaciation of p ingo area, 18, 47 -48 
Di stribution of, 18, 2 1, 22-23 

Ma p, 18, 21 ( fac in g) 
O rig in , 18, 32-60 

Formation, 18, 33-58 passim 
Theoret ica l approach, 18, 33-51 

D evelopment of a closed system, 18, 52, 
53 

H ydros tatic pressure, 18, 52 
Permafrost aggradation beneath Jake , 

18, 48-5 1 
Determi ning rate of freez ing, 18, 49-51 

passim 
F ield conditions, 18, 5 1 
Theoretical a pproach, 18, 49, 50, 51 
Form ulae, 18, 49, 50 

T hree-dim ensiona l hea t cond uction be
neath la kes, 18, 35-48 

Lachenbruch formu lae, 18, 35-39 paJM//1 

Applica t ion to pingo studies, 18, 35-
48 

Nomogra ms. 18, 40, 42, 44 , 45-56, 47 
Working hypot hes is of, 18, 53-58 

Configurat ion of Jak e basins, 18, 54 
Formation of mu ltip le pingos, 18, 54 
Graphs, 18, 56, 57 
Growt h o[ pi ngo cores, 18, 55, 56 
Perma frost in iti a tion a long Jake bottom , 

18, 53, 54 
Rate of perm afrost formation , 18, 54. 55 
Rate of pingo growth , 18, 56, 58 

P ho tos, 18, 24, 28, 3 1, 59 

Pleistocene ma rine moll uscs 
Chlamys is/a11dic11s, Muller , 17, 46 
Entomostraca n sp. Bala1111s or Coro1111/a, 17, 46 
1/iatella arctica L. , 17, 46 
M ya tm11cata L. , 17. 46 
Tricho tropis borealis Brod. and Sby., 17, 46 

Polar push moraines, 
C haracteristic feat ures, 17, 92 
Discussion a nd signifi cance. 17, 92, 93 
Distribution , 17, 92 

Population density 
Mapping of, 18, 5-20 

Postglacial transg ress ions. 17, 52, 54 

Prince Edward Island 
La nd abandonment, 19, 78-86 
La nd settlement pattern , 19, 79-80 

Changes in acreages, 19, 80 
hanges in rural popu lation , 19 , 79, 80 

Land use maps 
Arca mcasurement of, 19, 98- 101 

Method of, 19, 99-100 
Ma p, 19, in pocket 

Construction of grid, 19, 99 , J 00 

Pro-g lacial pla ins 
Thom pson G lacier, Axel H eiberg I sland , 17, 

86, 87-92 passim 

P ush mora ines; see polar push morai nes 

Qu ebec Nort h Shore and Labrador R a il way, 17, 
67 

Radiocarbon dating, 17, 11 , 15-17, 52, 53; 18, 48, 
58 

Ra ised delta fi ats; see deltas 

Reclamation Com m ittee of the British Columbia 
Department of Agricu lture, 20, 26 

Report of Roya l omm ission on Tree-Fru it Tn-
dust ry of B.C., 20, 32, 34, 36 

Research P rograms, Geograph ical Bra nch 
Field st udies 
La nd use mapping p rogram, 19, 98-102 passim 

N o rth-centra l Baffin Isl a nd , N .W .T., 19, 6-47, 
49-76, 11 7- 12 1; 20 . 84-127 



Resolute, .W.T. 
Problems of periglacial geomorphology, 

18, 64-77, 79-84 
Resolute; see freeze-thaw cycles 
Rimrock River, 19, 29, 58, 59, 69, 72 

Map, 19, 61 
Rimrock River Valley 

Cross-valley moraines, 19, 56-69 
Description of, 19, 59-69 

Contact with central kames, 19, 61, 65 
Cross-profile sy mmetry, 19, 62, 63 

Distal slope, 19, 62 
Origin of asymmetry. 19, 63 
Proximal slope, 19, 62, 63 

Distinctive traits, 19, 65, 66, 67 
Height, 19, 59 
lnterval between moraines, 19, 62; 20, 112, 

li 3, J J 4 
Location, 19, 58 
Morphometry of bo unders, 19, 64, 65 
Orientation, 19, 59 
Photos, 19, 60, 61, 62, 63, 66, 67 
Rimrock ll moraine 

Plan and profile, 19, 68 
Shape, 19, 59 
Stratigraphie relation to central kames. 

19, 66, 67 
Surficial cover, 19, 63, 64, 65 
Till 

Composition, 20, 87-96 passim 
Fabric, 20, 104-109 

Tributary ridges, 19, 66 

Robinson-Dunmore Valley, 18, 90, 92, 97, 100 

Roches moutonnées, 19, 23 

Rowley River, 19, 25, 26, 27, 52 

Ruth Lake mine, 17, 67 
Photo, 73 

Saglek glaciation, 19, 35 

Sandar; see outwash 

Sea level fluctuation, 17, 26-29 passim, 44, 45, 46 

Sediments 
Sampling and stat istical mcasures, 20, 84-87 

passim 
Channel technique, 20, 84, 85 
Law of crushing paper, 20, 87, 91 
Sedimental unit sampl ing, 20, 84 
Standard lieve ana lysis, 20, 85 
"Student's" t test, 20, 87 
Trask's coefficient of sorting and skewness, 

20, 86 

Separation Lake, 19, 20, 24, 25, 27, 33 
Photo, 19, 19 

Slope development 
Medicine Hat area, 18, 104, 105 

Mixed slopes, 18, 104 
Resolute, 18, 80, 81 

Snowcreep, 20, 58-75 
Definition of, 20, 58 
Effects of, 20, 59 
Field studies 

Garibaldi Lake, B.C., 20, 59 
Mount Seymour, B.C., 20, 58-75 

Winter 1958-1959, 20, 66-68 
Winter 1959-1960, 20, 68 
Winter 1960-1961, 20, 69, 70 
Winter 1961-1962, 20, 69, 71, 72, 73 

Map, 18, 60 (facing) 
Mcasurement, 20, 60-65 passim 
Creeping snow, pre ure of, 20, 63, 64 

Movcment 
Basal layer, 20, 62, 63 
Ba al rate, 20, 59, 60 
Direction of, 20, 60, 61 
Lowcrmost Jayers, rate of, 20, 61, 62 

Snow properties, 20, 65 
Techn iques of, 20, 60-65 passim 
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Snow, Jce and Permafrost Establishment of the 
U.S. Corps of Engineers, 18, 75 

Solifluction, 18, 79, 80, 82 

South Saskatchewan River, 18, 88, 99, 100, 101, 
103, 104 

Map, 18, 87, 89, 91 
Photo, 18, 102 
Terraces, 18, 104, 105 

Statistical mapping techniques, 18, 5-20 
passim 

Mapping population density 
Choropleth method, 18, J 6-19 
Dot method, 18, 12-13 
Isopleth method, 18, l 3-16 
Modified dasymetric choropleth mcthod, 18, 

8-12 

Strand lines, 17, 30-38, 42-54 passim 
Cha racterist ics of, 17, 33-38 passim 
Concept of, 17, 30, 32 
Corrclation with morainic deposits, 17, 49 
Definition of, 17, 30 
Detailcd study of, 17, 34-38 passim 
Extended diagram , explanation of, 17, 36, 42-

44 
Field problems 17, 30 
Hinge lines, 17, 45 
Tilting, 17, 32, 33, 34, 47 

Striations 
Fort Churchi ll, 18, 108-111 
Jsortoq Lake-lower Cockbu rn River area, 19, 

25 
Rimrock Lake area, 19, 23 
Rimrock and Striding valleys, 19, 24 

Tapes transgression, 17, 52, 54 

Tellialuk Fiord, Labrador, 17, 25, 47 

Telliaosilk Fiord, Labrador, 17, 25 
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Terminal materials 
Thompson Glacier, 17, 85-92 

Morphology of zone of term inal materia ls, 
17, 87-92 

Composition of, 17, 88-90 passim 

Tests 

D ead ice pockets, 17, 89 
D eform at ion of beds, 17, 91 , 92 
Fluvio-gl acial sediments, 17, 89, 90 
Morphometry o[ deposits , 17, 89 
Stratification of. L7, 89 

Description of. 17, 87, 88 

Chi-square test, 20, 102, 103 
" tudent 's" t test. 20, 103, 104 

Till , 18. 88. 90, 100-103 passi111; 20, 84-112 
Characteristics of, 20, 87-95 passim 
Composition . 18, 88; 20, 88-89 
Dissectcd til I plain, 18, 100 
Furrowed ti ll deposi ts, 18, 101-103 
Medicine Hat area, 18, 88, 89, 90. 100- 103 

pas.1i111 
Pebble shape, 20, 95 

Till fabric analysis. 20, 101-112 
Cross-vall ey moraines, Baffin Island 

Chi-square test, 20. 102, 103 
Field proccdures. 20, 102-103 
Quantitative measurement. 20, 103- 10-l 

lsolropicity of till fa bries. 20, 103 
" tudent's" t te t, 20, 103, 104 

Results of, 20, J 0-l-l 12 
Interpretation of, 20, 110-1 12 
Ridge l , 20, J 04-105 
Ridge 11 , 20, 105-109 
Ridge Ill, 20, 109 
Ridge IV, 20, 109-1 JO 

Till-fa bric diagrams, 20, 104 (fo llowing) 

T hompson Glacier. 17, 85-94 
Description. 17, 85, 86, 87 
Location, L7, 85 
Terminal deposits, 17, 87-92 passim 

Transducer and Bourdon ga uge, 20, 63, 64 

Tra nsverse nivalion hollow , 18, 81-84 
Facto rs in development of, 18, 81, 82 
lnitiat ion of, 18, 81 
Measurement of, 18. 82, 83, 84 
Origin of. 18, 81, 82 
Si te of, 18 , 81 
Texture of materials in, 18, 82 

Trimlines 
Meltwater, 19, 32-33 
Photo, 19, 32 

Tromso Fiord, Baffi n Island , 19, 36 
Union of Icelandic Cooperatives Societie , 17, 82 
U nio n of Jcela ndic Fish in g Vesse! Owners, 17, 82 
Un ited Nations Combi ned Food Board, 17, 81 
Uplift curves, radiocarbon dated, 17, JO, li, 17 
Upper Fraser-Thompson, B.C. 

Orchard indust ry, 20 , 9 
Valleys; see dry va ll eys 
Vancouver Island-Lower Fraser V aJley, B.C. 

Orchard industry, 20, 7-9 
Washboard moraines, 18, 88; 20, 125, 126; see 

also De Geer moraines. 
Wave eut benches, 17, 26, 27 

Photo, 17 , 26 
Whitcmouth River Va ll ey 

Farm income, 19, 94, 95 , 96 
on-farm work , 19 . 95-96 

Land use 
C rop yields, 19, 91 
M ixed farming, 19, 9 1 
Per fa rm land use, 19, 93 

Land use problems and trends, 19, 96-97 
Costs. 19, 96 
Grain marketing, 19 , 96 
Ph ysical limitations of land, 19, 96 
Trends. 19 . 96 

Livestock, 19, 9 1. 93-95 
Beef catt le, 19, 93 
Commercia l pig production, 19, 95 
Dairying. 19, 93 , 94 
Pou ltry, 19, 91, 93 

l\fap. 19, 87 ( facing) 
Physical characteristics, 19, 88-97 

C lim ate. 19 , 90 
Drainage, 19 , 88-89 

Draina 0 e density values, 19, 88, 89 
Map, 18 , 89 

tream frequency , 18, 89 
Soils, 19. 89-90 

Manitoba, Soi! Survey, 18, 89 
So il fe rtility, problems, 19 , 89, 90 
Types, 19 , 89 

Surface deposits, 19, 88 
Map, 19 , 92 

Regions, 19, 88 
Wisconsin marine limit , 17, 5-20 passim 
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