Chapter 25 The Arctic or Polar Climate

Distribution

Thr:* polar type of climate and vegetation 1s found
mﬂlrfly north of the Arctic Circle 1n the northern
hemisphere. Theice-caps are confined to Greenland
a1d to the highlands of these high-latitude regions,
where the ground is permanently snow-covered.
The Inu:'lands, with 2 few months ice-free, havetundra
vegetation.  They include the coastal strip of Green-
land, the barren grounds of northern Canada and
Alaska and the Arctic seaboard of Eurasia. (Fig.
136). In the southern hemisphere, the virtually
Uninhabited continent of Antarctica is the greatest
Single stretch of ice-cap where the layers of permanent
¢ are as thick as 10,000 feet.

Climate

by’l:'tgfmtl“fﬂ— The polar climate 1s characterized
“’ﬂnne:st?n ﬁ"";l ean annual temperature and its
SPF. Iy “_1{111 In June seldom rises to more than
low ag _E;E;w‘“tﬂf (January) temperatures are as
Nurmally not ; and much colder in the interior
— ot more lhan_fuur months have tempe-

4%0ve freezing-point! Winters are long and

Fig 155 Ice Cap and Tundra

very severe, summers are cool and brief. Within
the Arctic and Antarctic Circles, there are weeks
of continuous darkness. At the North Pole, there
are six months without light in winter, Despite the
long duration of sunshine m summer, when the sun
does not set, temperatures remain low because the
sun is low in the sky and much of the warmth of 1ts
faint rays is either reflected by the ground snow,
or used up in melting the ice. It has little power
left to raise the air temperature. Water in the soil
is frozen to great depths and the summer heat can
only thaw the upper six inches of the soil. The ground
remains solidly frozen for all but four mnths,
inaccessible to plants, Frost occurs at any time and
blizzards, reaching a velocity of 130 miles an hour
are not wfrequent. They can be very ‘hazardﬂus
for the polar mhabitants. In coastal districts, where
warmer water meets cold land thlckfags may dev clop.
They last for days, and in many instances it 15 nol

feet.
ossible to see for more m?n a few feet.
’ Precipitation. Precipitation 13 mamnly in the form

of snow, falling 1 winter and being dnfted about
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Fig 157 Tundra Chmate

Place: Upernavik, Greenland (72°N., 56°W.)
Altitude: 65 feet

Total Annual precipitation: 9,1 inches
Annual temperature range: 49°F. (-8° -41°F.)

durning blizzards. Snowfall varies with locality; 1t
may fall either as ice crystals or large, amalgamated
snow flakes. As it takes 10-12 inches of snow to
make 1 inch of rain, precipitation in polar regions
can be expected to be light, not more than 12 inches
in a year. Convectional rainfall 1s generally absent
because of the low rate of evaporation and the lack
of moisture in the cold polar air, There is normally
a summer maximum, and the precipitation is then
in the form of rain or sleet.

In regions where winds blowing out from the
large anticyclones developed over the ice-caps are
prevalent, rain cor.»~ in summer, when more evapor-
ationis possible. .- tin coastal areas, where cyclones
are more stron~'y felt, the tendency is towards a
winter maximum, tor that is when cyclonic activity
1s greatest. In such regions the annual rainfall of
10 to 12 inches for the tundra may be exceeded.
Much heavier rainfall has been recorded, especially
in areas where the cyclones are most frequent e.g.
Jan Mayen (71°N., 8°W.) has 15 inches, Vardo (70°N.,
31°E¥has 26 inches and Angmagssalik (66°N, 38°W.)
has over 37 inches!

Fig. 157 shows the rhythm of temperature and
precipitation of a tundra region taken at Upernavik,
Greenland (72°N., 56°W.). Its winter temperature is
—-‘BfF. while its warmest month in July is only 41°F.,

P Wing an annual range of 49°F. Precipitation is
only 9.1 inches, falling mainly in the second
f the year, both as rain and snow.

Tundra vegetation

In such an adverse environment gs the tundra, few
plants survive. The greatest inhibjting factor is
the region’s deficiency in heat. With a growing
scason of less than three months and the warmest
month not exceeding 50°F. (the trec-survival ling),
there are no trees in the tundra. Such an environ-
ment can support only the lowest form of vegetation,
mosses, lichens and sedges.  Drainage in the tundra
is usually poor as the sub-soil is permanently frozen.
Ponds and marslics and waterlogged arcas are found
in hollows.

In the more sheltered spots, stunted birches,
dwarf willows and undersized alders struggle for a
meagre cxistence. Climatic conditions along the
coastal lowlands are a little more favourable. Here
are found some hardy grasses and the reindeer moss
which provide the only pasturage for the herbivorous
animals like reindeer. In the brief summer, when
the snows melt and the days are warmer and Jonger,
berry-bearing bushes and Arctic flowers bloom.
Though short-lived, they brighten the monotonous
tundra landscape info ‘Arctic prairies’. In the
summer, the tundra is full of activities. Birds migrate
north to prey on the numerous insects which emerge
when the snow thaws. Mammals like the wolves,
foxes, musk-ox, Arctic hare and lemmings also live
in tundra regions.

Human Activities

Human activities of the tundra are largely con-
fined to the coast. Where plateaux and mountains
increase the altitude, it is uninhabitable, for these are
permanently snow-covered. The few people who
live 1n the tundra live a semi-nomadic life and have
to adapt themselves to the harsh environment.

In Greenland, northern Canada and Alaska
live the Eskimos, numbering less than 28,000 today.
They used to live as hunters, fishers and food-
gatherers but in recent years more and more of them
are settling in permanent huts, The Polar Eskimos,
living around Thule in north-west Greenland still
lead an uncertain life, not very much different from
their forefathers. The seasonal changes in clu}late
necessitate a nomadic way of life. Dunng winter
they live in compact 1gloos and in summer when
they move out to hunt they pitch pOrtabI-c tents of
skins by the side of streams. Their food 1s derived
from fish, seals, walruses and polar bears. Other
Eskimos hunt caribou (the name given to reindeer
in America) and other animals (o secure a steady
supply of therr daily meat, milk, fat, skins and bones.
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the Europeans, the way of life of the Eskimos has
undergone tremendous changes. Coastal villages
bave permanent wooden houses complete with
modern facilities; speed-boats are replacing frail
kay ks, Deadly rifles instead of traditional harpoons
ae used to track down animals and seals Fur-
bearing animals are being reared on a commercial
s@le and fishing, too, is being commercialized. In
Wme more accessible parts of Canada and Alaska,
hools have been established and the Eskimo
children are being taught the skills which wil) allow
tbem to fit into the modern way of [ife.

In the Burasian tundra are other nomadic tnbes
EJI.IL‘h 33 the Lapps of northern Finland and Scandina-
V3, the Samoyeds of Siberia (from the Ural Moun-
ams and the Yenisey basin), the Yakuts from the
E’{E‘] basin, anc! the Koryaks and Chuckchi of
ﬂmh;zastern Asia. They wander with their herds
e o teer across the Eurasian tundra where there
settlgdsi}:‘ms' Many of them have taken to a more
sstzbi 1'::1 In thel USSR large farms have bf;ﬂﬂ
o e fu!' rasing reindeer and for breeding

Ing animals,

Uscless, i region, - once Iﬂgarded as completely
“?'Hlll;e ?}“’ of some economic impurtance: Apart
g the afl Orts of the various governments in assist-
$Kimos Eﬂncemem of the Arctic inhabitants the
tave s . PPS Samoyeds etc., new settlements

Prung up because of thediscovery of minerals.

Tha b
orderlands between the Taiga and the tundra Elizabeth Meyer L e
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S ow 05 lined n Adaska, nickel near Petsamo,
U 8.8 R,, petroleum in the Kenai Peninsula, Alaska;
and copper at the Rankin Inlet, Canada. Coal has
been muned in Spitsbergen for 2 long time and also
in Alaska. With the declining reserves of 1ron ore
around Lake Superior, the Great Lakes mdustrial
concerns are using more and more tron from large
iron ore deposits 1n Labrador. New railway lines
have been constructed to bring the ores to the St.
Lawrence River for subsequent shipment to the
major industrial districts. Rich deposits of wron
ores at Kiruna and Gallivare in Sweden have made

it possible for Sweden to enjoy a prosperous export
trade in iron and steel and other metallurgical

products. _
With the establishment of ports on the Arctic

seaboard of Eurasia, it is now possible to ship timber
and fur from Siberia. Though the ports, such as
Igarka at the mouth of the Yenisey, are not ice-
free, modern ice-breakers keep the passage open
most of the time  On the Arctic lowlands where the
growing season is lengthened by warm currents :;'
higher temperatures, experiments have been cartt |
out to devisc varieties of hardy cereals for loca

needs. *It may not be long before tht'tll:;dpris tlS
cultural, especia st-
brought under greater agr e esevatie

oral, use. The healthy aIr e worth

Ty ' ically germ-free) are D
qualities (1t is practicaily g {opization, Scientists,

' ton for future co tion. :
fr?erif:;?;glsts and explorers have lived in the ﬁ;c;;c
and Antarctica, making studies of th?r ti:; wili
weather conditions, plant and animal Iile,
be of great significance in years {o come.
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QUESTIONS AND EXERCISES any onc of them cxplain how the features are

related to the climate of the area.
l. Draw scparite sketch maps to show the

area covered by cach of the following: 2. Statistics of rainfall and temperature for
(a) tundra in Eurasia thrce towns are given below, For any mo of
(b) savanna in South America them.
(¢) hot desert in Australia (a) State their scason of maximum rainfall
(d) equatonal forest in Africa (b} Name the type of climate
For any three of them describe their charac- (c) Suggesta possible location of the town
teristic features of natural vegetation and for (d) Describe their climatic rhythm.
Town A Altitude: 207 feet Range/ Tota
J F M A M J J A S 0 N D
Temp. °F. 47 49 51 57 64 71 76 78 70 62 53 46 30
Rainfallinins. 32 27 29 26 22 16 07 10 25 50 44 398 327
Town B Altitude: 65 feet
Temp °F. -8 -9 -6 25 35 41 41 34 34 25 14 10 49

Rainfallinins. 04 05 07 06 06 05 09 01 11 11 11 05 91
Town C Altitude: 9,350 feat

Temp. °F. 55 55 55 55 65 55 55 55 55 55 655 54 1.0
Rainfallinins. 3.2 39 48 70 46 15 11 22 26 39 4.0 36423

3. The following are representative of plants 4, Explain bnefly any four of the following
found in different climatit zones: terms connected with the Arctic climate and the
spruce. olive, teak, reindeer moss, date, tundra vegetation:
oak, eucalyptus and bamboo. blizzards, permafrost, midnight sun, ice-
For any six of them cap, snaw-blindness, kayaks, international
(a) Name the type of climate in which deep-frecze,
each of them thrives. 5. Make a comparative study of the Polaf
(b) State the sort of natural vegetation Eskimos of Greenland and the Orang Asli
with which they are associated. (¢ g. Senois) under the following headings»
(c) Describe very bricfly the role each of (a) How they obtain their food.
them plays in the economy of a named (b} How they shelter themselves.
country in which they are found in (c) What significant changes bave taken
abundance. place in their environment and their
way of life,

SELECTED QUESTIONS FROM CAMBRIDGE OVERSEAS SCHOOL CERTIFICATE PAPERS
1. (a) With the aid of sketch maps to show one mzjor region where each type is found, descnibe the main featu"
of vegetation of tsopical grasstand (savanna) and conuferous forest, i
(b) For either tropical grassland (savanna) or coniferous forest, show how the main features of the vegeld
are influenced by climate. (1966)
2. Answer either (a) or (b). i
(a) With the help of examples, show how the present distnbution of tropical forests has been influenced by
i. climate,
ii. the work of man.
(b) i. Why is the coniferous forest only found in some parts of the world?
ii. Name four types of coniferous trees.
iii. What are the chief uses of the timber obtained from coniferous forests? (1965)
3. With the 2id of separate sketch maps, locate examples two of the following:
i. A region of savanna.
ii. A region of comiferous forest.
hi, A region of tropical desert scrubland.



For each of the fwo you have chosen, describe the chief features of the vegetation and show how they are related to
the geographical characteristics of the region. (1962)
4. With the 2id of sketch maps locate examples of two of the following:

(2) Anevergreen forest in a hot region.

(b) A deciduous temperate forest.

(© Aregion of tundra.

For each one you choose, describe the chief features of the vegetation and show how these are related to the climate
of the area, (1961)

S (‘:) Draw a sketch map of one major land area, which extends in latitude from the equator to at least 35° North
033" South. On the sketch map, mark distinctively and name three major areas of different natura] vegetation.
(®) Describe the important features of the natural vegetation in the areas marked on the sketch map. (1960)

6. Mean Monthly Rainfall in Inches

Tobm  Lat, Long. 7 F M A M J J A § O N D Tot
n o 12°S,  131°E. 152 123 100 38 06 01 00 02 05 20 47 94 587
Mebide 35°S, 138°E. 08 07 10 1.8 27 30 26 26 21 L7 L1 10 2L

Mie 23S, 133°E, 17 13 11 04 06 05 03 03 03 03 12 15 99
L

For each town:

(2) Describe briefly the main features of its rainfall,

) Suggest reasons for the amount and distribution of the rainfall, (1967}
Records of temperature and rainfall for three towns are given below. For each:
(8 write 2 description of the temperature and rainfall.

name the type of climate, give reasons for your answer.
(©) locate one area in the world where this type of climate occurs. (1963)

A (Al '
(Altitude 9,350 ¢, < o N D

M A M J ! A 54 55
E’r’f' CF) ss 55 s5 55 s5 55 55 55 555 ;59 40 36
UGny32 39 48 70 46 15 11 22 2 I
- (Altityde 30 £ 46
t. 48
g{np' %) a4 4 a5 a4 sz s1 s 89 ST 2R o g
"ln)ss sy 45 37 32 32 38 48 42
(Altitud 3 i
I ¢ 30 ft.) gs &I
Rajn";' ) 78 70 g g4 88 92 95 94 92 3?3 07 14
W) 15 06 06 08 00 00 00 00 00
.7 | ) .
he fﬂ“”“’mg are brief descriptions of three different types of climate:
M Avery large temperature range, with light summer ramnfall,
:l Mfld winters, hot summers, with heavy summer rainfalk.
Fora, ! High uniform temperatures with heavy rain all the year.
'Wo of them:
YRRV S
9, . '
Vi g c“asilandg f. | '
(t:) the Prairieg of gﬂ :;:lfilem Austraha.
¢ Coastal ayeq of Norway., 157

Sinsuly, [taly. (1961)



Index

Abrasion, 48, 51, 56, 57, 58,74
Acid, 1213
Adobe, 60
Agriculture, 125, 178, tropical~, 125
Alfalfa, 151
Algae, 80
Alluvia! cone (or fan}, 60
Alluvium, 70
Alpine (orogenic), 14
Altimeter 96
Alutude, 106
Anemometer, 99
Angular distance, 7, 8;-horn (or
pyramidal peak), 48
Animals; camouflaged, 130;
carnivorous 130; domesticated,
132, 159, fur-beaning, 174;
herbivorous, 130; pedigree, 168
Anticlines, 15
Anticyclones, 113, 184
Arch, 74
Aschipelagoes (or island groups), 79
Arcti¢ prairies, 184
Anduty (or dryness) 55, 135, 136
Artificial embankments, 43
Atmosphere, 12, 105
Atolls, 81, 83
Attrition, 40, 57,72
Autumn, 150, 165

Backwash, 72,75
Badlands, 56, 60
Bajada, 61
Bamboo, 124

Barchan, 59-60

Barley, 166, 178

Barogram, 96

Barometer, 98,97, aneroid-, 94
Barrniet lakes, 69—veefs, 81,82
Bars, 75-76

Batholith, 21

Bays,73

Beaches, 75; raised-, 78
Beavers, 69;-dams, 69
Beaufort Wind Scale, 99
Belukar, 118

Benches, 53

planning
Blizzards, 171, 183
“Blood rains™, 59
Blow-hole, 74-75
Boll-weewil, 160
Bora, 144
Borax, 71
Breakers, 72
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n, 171

Bushes, 144
Bushmen, 137-138
Bush Veld, 148
Buttes, 57

Cacti, 136

Calcite, 62, 80

Calaum carbonate, 62, 80

Calderas, 22, 23, 63

Caledonian (orogenic), 14

Caliche {cemented gravels), 139

Cane sugar, 125, 161

Canyons (or gorges), 57

Canbou, 184

Cash crops, see under Crops

Cataracts, 41

Catchment areas, 38

Cattic: beef—, 167; dairy~, 166;
temperate—, 133; breeding of, 133,
161

Cavems, 63

Caves, 63,74

Cedars, 144

Cercals, 146, 185

Chalk, 65

Channel, 81

Chaparral, 144

Chebka, 60

Chemical (or solvent action) of water,
39

Chili, 143

Chinook Wind, see under Winds

Chaocolate-making, 167

Circular huts, 131

Circum-Pacificregion, 24, 26

Cirques {or Corrnes), 66

Citrus fruits, 144

Clay, 13,86

Chifs, 73

Climate; 189, 190 Artic (polar),
183-184; Cool temperate eastern
margin (Laurentian), 176-178;
Cool temperate western margin
(British type), 163-164; Cool
temperate continental (Sibenan),
170-171, 176; Cool temperate
mantime, 142; Equatorial, hot wet,
116-118; Hot desert, 134-136;
Mid-latitude desert, 136; Savanna
{Sudan), 128-129, Temperate
monsoon {China type), 155;
Temperate continental (Steppe),
148-150; Tropical monsoon,
123-124; Tropical manne, 124;

Warm temperate eastern margin
(China type), 155-158; Warm

Climaticzones, 113
Climatology, 93
Clints, 63
Clouds: 100-104, Classification of,
100-102; Cirrus—, 98; Funnel-, 113;
“Ground cloud”, 104; Cumulus-,
108; Stratus, 108 |
Cloud-cover, 100;-formation,
106;~type, 100
Cloudiness, 70, 116
Coastallandforms, 72-718
Coasta) plain, see under Plains
Cocoa, 119
Coffee, 126
Compressed (air), 112
Compressional forces, 17
Condensation, 100, 108
Conduction, 105
Conduit, 22 *
Cones: ash andcinder, 22; composite=,
22; parasitic-, 22; stecpsided-, 22
Conf{luence, 41
Conglomerate, 13
Conifers, 163
Continental: blocks, 17;-chmate,
148;-interiors, 55;~ islands,
79:-shelf, 85, 179, 181,~slope, 85
Continentality, 106-107, 126, 139, 162
Convergence 109
Convection, 105
Copper, 139
Coombes, 65
Coral: animals, 80,-istands, 80,-recfs,
80-83
Coriolis Force, 109, 110
Cork oaks, 145
Corn (or maize}, 159
Carrasion, 39, 72; lateral-, 41, 42;
vertical-, 40
Comidors, 57
Corrie, 48
Corrosion, 39
Cotton, 126, 160
Coves (or bays), see under Inlets
Crater, 23, 63
Crater (or caldera) lakes, see under
Lakes
Crescentic (dunes), see under Barchan
Crest (of sand dune}, 59; (cfa wave),
72
Crevasses, 49
Crops: cash, 125-126; legumnous,
166; plantation—, 126; root—, 10;
rotation of, 132, 161, 190 ‘
Currents, 72-73; cold-, 55, 87, 135,
convection-, 108; occan-, 87, 167,
150: warm-—, 80, 87; current flow,
Cut-offs (or bayous), se¢ under
Lakes—ox-bow
Cyclones, 112-113, 172



Oyclonic activity, 112, 157, 163
Cypresses, 144

Dairv products, 166

Duirying, 161

Dams, 45

Dirkness, §

Date palms, 136, 139

Day, 108; daylight, 5

Deciduous trees, see unider Trees .
Forests

Deflation, 19, 56;-hollows, 56, 58-59

D:farestatiun. 158 '

Degree of ven ability, 93

D:}E;l: 39,43, 45; arcuate-, 44: bird'’s

Wy fa:;s :n;s?pate-ﬁ. estuanine—, 44

Deltaic plains, see unde i
gcnudannn, 14,15 r¥laios
¢posits: pelagic, 86; terni
gt’pﬂsuiﬂn, Bsgl erngenous—, 84
‘posttional (features), 48, 43
gtpr tssed (structurall_‘?’). lé
:g:;slg;lshll:}, 136, 143, 150, 156
-3, desert interj
DﬂW-pﬂint,QB Intenors, 135
glﬁmﬂnds, 139
icrentia) heat
seases, 138 ating, 111
Disease control, 133
Dgstnbutarics. 43
proal (thythmy, 111
D:,LFJEEHE, 109
Dol d;(ﬂr Wwatershed), 38

ms, 1
Dolne, 63

Dolomte, 6

Dﬂ'utl]ﬁr 3
atnfall pea
Duwn-cumng,ﬂe ks, 117

Dra]na e" "y
D “E"iédd-e.ggmm' 38; internal-, 61;
fedping 45

Drift
Dnit gﬁfsh“’“)i 75

Epicentres, 26

Epiphytic (plants), 118
Equator, 6,7, 8

Equinoxes, 6, 117

Erg (desert), 59, 60

Erosion: 18, 28, 51: marine-, 82
Erosional (features), 48
Eskers, 52, 53

Estuaries, 77

Eucalyptus trees, 158, 165
Evaporation, 106, 171
Evergreen trees, see under Trees

Exfoliation 56
Fallowing, 127

Farms: fur, 174; collective-, 152;

state—, 152
Farming: arable, 166; pastoral-,

153-154, 166; subsistence-, 127,

159; terrace—, 189; truck-, 166
Faults, 16, 26
Ferrel's law of defiection, 110
Festoons (1sland arcs), 79
Firn47, 48
Firs, 144

Fish, demersal, 179; freshwater—, 180,

pelagic—, 179;-breeding, 71;
conservation, 180

1
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freshwater fishing, 45, 70-71;

~grounds, 85
Fissures, 26
Flash floods, 60

Flax, 161
Flood plains, see under Plains

Fog, 104, 108, 177, 183,-hill, 104; fand
~, 104; radiation—, 104; sea~, 104;

smoky fog (smog) 104
Fohn Wind, see under Winds
Fold, recumbent, 15

Folding, 14-15
Forest: 124, cool temperate—,
178;comferous—, 170, 172-173;

eucalyptus—, 144; tropica
Fossils, 13

Friction, 48

Frost, 56, 1360

Frost-free period, 56, 130
Funnel cloud, see under Clouds
Furious Fifties, see under

Winds—westerlies

Galaxies, 1

Garrigue, 146

Gas, 25, 105, natural—, 113
Geoid, 2

Geos, 7475

Geysers, 25

Gharbt, 143

l rain-—, 113 .

Glactal control theory, 82

Glacial dnfts, 53

Glacial ull, 52

Glacral troughs, 50

Glaciation, 48, 82

Glaciers, 47; piedmont-,48

Gloups, 74-75

Gold, 139

Gorge, 39,40, 4

Gour, see under Rocks-mushroom

Graduated cylinder, 95

Grapes; 146, 147

Grass, long prairie, 150; short steppe
type, 150, tail-, 129

Grasslands (temperate}, 148

Gravel, 13, 53

Graben (or nft valley), 16

Graphite, 13

Gravity, 38

Great Lisbon Earthquake, 26 |

Greenwich Mean Time (G M.T.), see
under Time

Gnkes, 63

Gnt, 13

Gullies, 60

Gypsum, 71

Haciendas, 146

Haffs, 68, 76

Hail, 108

Hamada (or rocky desert) 55
Hanging valleys, 41, 50
Hard pans, 136
Hardwood, 124, 165
Harmattan, see under Win
Haulage, 175

Hausa, 132-133

Haze, 104, 108
Headlands, 73

Heat, 119, -waves, 1

Fleating (intense), 129
Hercynian (orogenic), 14

Herders, 152 i seeunder Natura!

' Hevea brasiliens

rubbsr 3
h veld,
E:ngest sink—-, 63, swallow-, 63,76

lows, 70
Ei??ﬂl’ re-curved spit), 5¢¢ under

Spits

. Honzontally, 20 109, 135

Horse Latituces,
Horticu e
Hot springs (OF hsolute—, I5; high-

,98;2 '
Hu?]l}ﬁlglauvc-—, 08, 106, 117,135

155, 171

169



Hygrogram, 96
Hygrometer, 98

Ice, caps, 47, 183; ice-scounng 67;

iccbergs, 47, 51; ice-sheets, 47, 53

[gloos, 184

Indented coastlinc, 181

Indigo, 126

Inlets, 73

Inselberg, 58

Insolation, 105-106. 136

Insularity, 178

Intermont plateaux. see under
Platcaux

International Date line, 10

Intersection, 7

lonosphere, 105

Irnigation, 70, 132, 138, 159, —canals,

45

Isobars, 96
[sohalines, 86
Isohels, 100
Isohyet, 95
Isonephs, 100
Isotherms, 98

Jute, 125-126

Kalmuk, 152
Karst Lakes, 68
Karst{rcpion}, 62
Kazakhs, 152
Khamsin, 143
Kirghiz, 151

Knick point (or rejuvenated head), 44

Koum (sandy desert), 56

Laccolith, 20
Lagoons, 68, 77, 82; shallow—, 81

Lakes, 53, 66: artificial-, 69; barrier

-,69 crater orcaldera-, 68;
fishing-, 69; kettle-, 53, 66-67,;

lava-blocked—, 68; lava-dammed-,
22: ornamental-, 69, ox-bow-, 39,

43, 68; nbbon—, 50, 66; rock-

hollow-, 67, salt—, 68, 87; tectonic—,

66; temporary—, 61; trough {or
finger)—, 50; wind-deflated-, 68
Lalang (tall grass), 120
Land and sea breezes, 111,116

Leveche, 143

Levees, 43

Lianas, 118

Light, diffused (or refracted), 6

Lignite, 13

Limestone, 62-65, 80; -gorge, 63;
~pavement, 63

Limon, 60

Limonite, 209

Lines of weakness, 15

Livestock, farming, 120; -economy,

138

Load (of ariver), 39; load-coefficient,

219; traction load, 39
Lobsters, 180
Local administration, 247
Loess, 53,60, 178
Logging, 175
Longitude, 8-9
Lopoliths, 20
Lowlands, 18, 189
Lubricating action (of water), 28
Lucerne, 151
Lumbening, 174

Macchia, 144

Machines, I8

Magma, 20

Malaspina glacier, 48

Malle scrub, see under Scrub

Mangrove forests, 120

Manila hemp (abaca), 128

Mantle {or mesophere), 12

Maquis, 144

Marntime influence, 157

Market gardening, 165-166

Marram grass, 76

Masai, 131-132

Mass movements (of earth), 38

Meanders, 39, 41, 44: entrenched
{orincised), 44

Mediterranean (region), 25

Melting (of ice), 66

Mendians, 8,9

Mesophere, see under Mantle

Mesa, 18, 57

Meteorology, 93

Migration, 59

Mllet seed sand, 57

Mithibar, 96

Morainic debris, 67
Mortlake, see under Lakes—ox-bow
Mountains: residual, 17; of accumu-

lation, 17; of denudation, 17; of

clevation, 15; block (or horsts),

16-17; fold~, 14~15; volcanic, 17
Mud-flats, 77
Mushroom rocks (or gour), see under

Rocks

Nappe, 15

National parks, 131

Natural rubber, 119

Natural vegetation, see under
Vegetation

Nebulas, see under Galaxics

Negative movement, 44

Nechrungs, 76

Neve, 47,48

Ngana (or sleeping sickness), 133

Nomadic (people), 151

Notch, 73

Oases (or swamps), 59, 139

Oats, 166, 178

Ocean: currents, 87-90, 107; deeps,
85-86; navigation, 247; routes, 236;
winds, 107

0, 139

Oktas, 100

Olive, oil, 146; -trees, 146

Orang Asli, see under Senois

Oranges, 144

Orogenics, 14

Outwash plains, see under Plains

Overfold, 15

Overthrust fold, 15

Ox-bow lakes, see under Lakces

“Paaific Ring of Fire”, 24,26
Padi, 189; dry-, 125; wet—, 159
Palmtrees, 118, 158
Pampas, 148
Pampero, 158
Para rubber, see under Natural rubber
Parana pine, 158
Parallel,?
Parasitic (plants), 118
Pearl culture, 180; pearl oysters, 181
Peat, 13,201

1 andforms, intrusive, 20, extrusive, 20 Mineral composition, 12 Pediment (or pedsplains), 19, 61
Latitudes, 95, 106 Mining activities, 69 Perched blocks, 52
Latosolic soils, see under Solils Mist, 104, 108,177, 178 Pigs,167
Lavas, 13, ighly fluid, 21; highly Mistral, 143-144 Pillars, 63, 64
viscous, 22, ~domes, 22; [ava-pit,  Monsoons, 111; north-east—, 123; Pines, 144
22 nuﬁhz-wcst;, 156; uff-slfgﬂ dl‘}’lh Pionecer settlements, 132
ateau -, 122; on-shore wet—, 122; south-  Pitch, see under Asphalt
Er:ffl ?i?ﬂa:&f;ﬂld 0 & east—, 156, 172; south-west—, Plains: abyssal -, asri alluvial-, 18;
Layer {formation), 13 123, 178 ' boulder clay—-, 52; coastal-; 18;
Leaching, 133 Moon, 1, 4;echpseot, 4 deltaic~, 18; deep-sea—, 85; dnft-
1- &4 Moraines, ground, 51; lateral-, 51; 18, 52: flood—, 18, 39, 43,43
‘slope, 109 medial~, 51; recessional, 51; ice-scoured—, 19; lava-, 22;

* snout (or end-), 51, 52



outwash-, 18, 53; till-, 18, 52;
undulating-, 85; depositional-, 18;
erosional-, 19; structural-, 18;

of denudation, 19

Plane of the ecliptic, 5

Planet, 1,2

Plankton, 85, 179 -

Flantations, 119, 126

Flateaux: 17-18, 134; intermont—, 17;
lava-, 17; shallow—-, 85

Platform, wave-cut, 74;
waye-planed, 82

Playas, 61

Plucking, 48, 5t

Plunge-pool, 41

Polje, 63, 68

Pelyps, 80 .

Pﬂrfabln‘tents, 184

Positive movement, 44

Pnta}o:es, 169,178 .

Precipitation: 70, 106, 108, 116,
149-150, 164, 171, 183-184,
uniformuty of, 177

Pressure, 95-96, 109; high—, 111, 113,
nﬁn !t:w{-, 111,112, 122, 123

ories (or
Headlonos (or capes), see under

Pustaz, 148 l

P]Tl?::nr:xdal peak, see under An gular

Pyroclasts, 22

Quartzite, 13
Quﬂbfﬂcllu, 158

Radar Sounding, 84

Radiation 10
diation, 105,129, 136 -
Rainfall; 9495’ 108-109, 128, 184,

Concentrated heg ; i
vy-, 123; cyclonic
(or frontal), 109; convectional, 108,

17,124, 136, 156; orographic

(o relief), 108, 117, 124; plum rain,

:;i;t“ hoon rain, 178; “blood
B 39; ~regime, 150; scantry,

Rain shagq
-4dow area, 109,
Regtds. 39,41
aMation (of ang 190
tmmbcnt. fold, see 3:;:::!’# Fold

Point

Rebief po:
Rcs:rtfaf“' See under Rainfall

1- Oirs, 53, 69; artificial-, 70
Rﬂ’cl‘E:nm (or Spring), 62

Revolves, 4

Ria coast, 76

Rice, 125, 146, 158, 159

Ridges, 52, 57

Ridge and furrow landscape, 57

Rift valleys, see under Graben

River of ice, see under Glaciers

Rivers, 18, 120

Ruver. capture, 39, 40; -chiffs, 39, 42;
~rejuvenation, 44; -source, 40:
-system, 38

Roaring Forties, see under Westerlies

Rock: basins, 50; -flour, 48; -
hummock, 51; -pedestals, 57; -
salts, 13, 68; ~step, 51

Rocks: basaltic, 12; basic 13;
carbonaceous, 13; crystalline, 12;
extrusive, 13; granitic,12; igneous,
20, 208; molten (magma), 12;
plutonic, 13, 20; sedimentary, 62,
209; stratified, 13; volcanic, 13

Roots: long, 130, 136

Rotates, 4

Routeways, 53

Rubber, see under Natural rubber

‘Run-off’, 38

Salinas (or salars}), see under Playas
Salinity, 86, 88, 136
Salt (common),71

Salt-marshes, 77

Sand: 13; sand dunes, 56;
sandstones,13 .

Sand-blasting, see under Abrasion

Sateilite, 1,2,4

Savanna (or thorny scrubland), see
under Vegetation

Schist, 13

Scrub, 144; mallee scrub, 144

Seasons, 4, 5, 6, 150

Secondary forests, see under I_E:Iukar

Sediment, 13, 44; sedimentation

(slow), 86
Seeds, 136
Seifs, 59, 60
Seismicity, 20
“Selvas”, 118
Semi-nomadic (people), 151
Senois, 118
Serie (stony descrt), 56
Settlements, 69

Shade, 144
Shale (or mudstone), 13

Sheep-rearing, 167-168
Sherms, 138

: 21
Shield (or dome) nder Volcanoes

Shield volcanocs, s¢e
Shifting cultivation, 118
Short trees, see under Trees
Shotts, 61

Shnmps, 180

Shrubs, 144

Sulls, 13,20

Stmooms, 139

Sirocco, 143

Slate, 13

Sleet, 108, 184

Slip-off slope, 42

Slope, 107

Smog, see underFog

Snout, see under Moraines

Snow, 108, 143, 171, 183; snowfields,
47: snowline, 47

Sodium chlonde, 87

Softwood, 172

Soil, 107, 166; sou-creep, 38

Solar system, 1,2 ’

Sold, 105

Solstice (summer and winter), 6, 117

Solution, 39 '

Sounds, 77

Southerly Burster, 158

Southern hemisphere, 6

Spectrum, 105

Sphenical (shape), 2

Spine (or plug), 22

Spits, 75-76

Spring, 143, 150, 151, 164, 165

Spurs: intetlocking, 39, 41, 50,
truncated, 30

Stack, 74

Stalactites, 63, 64

Stalagmites, 63, 64

Stars, 1,4

Steepenng, 48

Steppes, 148

Storms, 72

Stratosphere, 105 e under Vo

Strato-volcanocs, -
Streams: braided-, 42; consequeat=,

38; insequeat -, 38 e101ie &0
SH#SSCS- lll:l' 56
Suiﬂﬁﬂﬂ .} ::3: 51
Stumps,
Sub-tropical (20855}, 80

sce undes

Subsidence theory, 82
Subsistence (farming:
farming 128, 149,
|5| 108’ III‘IZZ' ;
SuT;&f;jﬁ. 156, 16". 170, 171 80, E"
. 105. Sun-Lish ;- : ’
Sm:lﬂ. 143; sunrise, 5: sunsct. 3
st
Suspension.
Swallow-boles, 63,60
SH‘BShi 72
Synclincs, 15

Tablelands, 17
Tﬂg], 1/

g3-H



Teak, 124, 127

Temperature; 96-98, 106-107,
128-129, 135-136, 183; annual
range of, 149, 156; earth—, 96, grass
-, 97; low—, 123, 124; mean annual,
87, 135, 136, 149, 163; mean daily,
98; extremes of, 148; diurnial range
of, 98, 136; range of, 87; shade
(air) -, 97; uniformity of -, 116; -
inversion, 107

Tensional forces, 16

Terraces, 44; off-shore, 74, 75

Thermal springs, see under Hot Springs

Thermometers: wet-and-dry-bulb, 98;
minimum and maximum, 97-98;
Six's, 96

Threshold, 77

Thrust (or reverse fault), 17;
-plane,15

Thunderstorms, 61, 135

Tides, 72,85

Tili plains, see under Plains

Timber resoutces, 120

Time, 8, 9; Gteenwich mean time, 8,
9, 10; local, 8, 9; standard, 9, 10;
time zone, 9

Tobacco, 160161

Tombolo, 76

Tongues, 22

Topography (or relief): 143; knob and
kettle—, 53; rolling -, 18

Tomadocs, 112-113
Torrential downpours, 108
Tourists, 131

Trade winds, see under Winds
Transhumance, 53, 146
Transpitional zone, 150
Transiration, 136

Transport, 69
Transportation, 41

Trapping, 174

Trawlers, 180

Trees, 150, 151; deciduous-,129, 158,
165; evergreen 118; short—, 129;
umbrella-shaped -, 129

Trenches, 86

Tropic of Cancer, 6,7, 111,122, 141

Tropicof Capricom, 6, 7, 122, 128, 157

Tropical raw materials, 191
Tropical (Zones), 80
Troposphere,105

Trough (of a wave), 72
Tsetse flies, 120, 133
Tsunamis (tidal waves), 26
Tufts, 130

Tundra, 170, 183

Twilight, 6,7

Typhoons, 113, 156

Under-cutting, 57
Utranium, 139
Uvala, 63

Valley, U-shaped, 50

Vegetables, 146

Vegetation (natural), 107, 113, 136,
144, 165; desert -, 136; equatorial -,
118; Savanna, 130-131; tropical
monsoon, 124; Meditterranean—,
144-145; Steppe -, 150-151

Velocity, 39

Vent, 17

Ventifacts, 58

Vertically, 20

Viticulture, 146

Volcanoes: active, 22; dormant -, 22;
extinct, 22; strato-volcanoes, 22;
shield~, 22

Volcanic dust {or ash), 22, B6

Volume (of water}), 39

Wadis, 56, 60
Water, 105, 137; depth of 80; head of,
70; - supply, 70; - temperature, §0;
~vapour, 106; water-stonng
devices, 129; waterways, 53
Waterfalls, 39, 41
Wattle trees, 158
Waves, 72
Weather, 38, 93-94, 105, 106; ~charts,
83-84: ~forecast, 84
Weathering, 18, 56, 57
“Whale-back™ hummaocks, 52
Wheat, 136, 151, 152, 153, 166
Winds: Berg-, 98-99, 129, 158;
Chinook -, 107, 111112, 150, 158;
Fohn-, 111; Harmattan, 129;
ocean -, 107; planetary -, 87,
109-111; rain-bearing -, 141;
seasonal~, seasonal -, 122;Trade -,
55, 87-88, 110, 141-142: vaniable,
110; Westerlies, 110, 142, 150
Wind gap, 30, 35
Wind vane (or weather cock), 99
Windward slope, 108
Wine, 145
Winter, 5,111, 122, 142, 144, 158, 164,
165, 170
Wood pulp, 174
Woodlands, 144
Woollen textiles industry, 168

Xerophytic (or drought-resistant),
136,144

Yardangs, 57

Zebu (cattle), 131
Zeugen, 57



