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PREFACE

The geographer seeks to describe the diverse features of the earth’s surface,
to explain if possible how these features have come to be what they are, and to
discuss how they influence the distribution of man with his multifarious activi-
ties. Geography therefore stands transitionally yet centrally between the
natural sciences, the social studies and the humanities. While in its concept
and content it is an integrated whole, of necessity it impinges on the associated
disciplines, and inevitably makes use of a wide range of kindred terminology.
In compiling the 3400 entrics for this Dictionary, the main criterion for inclusion
has been usage. Current geographical textbooks and periodicals have been
systematically combed, and where a term has been used in a specific geographi-
cal context, or in a specialist sense which differs from general practice or
popular usage, it has been included. Examination papers at advanced school and
university level have also been closely analysed. Foreign words are listed where
they have been accepted into English geographical literature, especially where no
satisfactory translation exists (KARST, CIRQUE, FIORD, FIRN, INSELBERG). Cross-
references are freely given, printed in SMALL CAPITALS, where it is necessary to
assist the user in tracing cognate and supplementary entries, or where the mean-
ing of the word thus shown is ¢ssential to the understanding of the entry. The
emphasis throughout is on specific factual information, conveniently acces-
sible on a strict alphabetical basis, rather than a bare definition. Statistical
material and formulae are appended, where it would seem helpful, in the form of
tables under the relevant entries. Thus under RIVER, the user can expect to
find listed the longest in the world, with their lengths in miles ; under CONTINENT
and OCEAN, the name and area of each; and under MOUNTAIN, the altitudes of
some of the highest in the world, in each continent, and in Great Britain.
The main categories of entry are as follows:

(a) Landforms, a category which in view of the modern development of Geo-
morphology is of necessity lengthy.

(1) General characters and processes (7) Weathering and mass-movement
(2) Names of features (8) Underground drainage and water
(3) Rocks and minerals supply

(1) Names (ii) Character (iii) Geo-  (9) Rivers and river basins

logical time and divisions (10) Lakes
(4) Earth-movements and their results  (11) Glaciation and periglaciation
(5) Other geophysical terms (12) Arid and semi-arid landscapes
(6) Vulcanicity (13) Coastal features

In the case of (3), (4) and (5), it is emphasized that though this volume is not a
dictionary of geology, the geographer as a student of landforms would expect
to find the more important terms, of which he inevitably makes considerable use.
(b) Oceanography

(1) Physical oceanography (2) Biological oceanography
This is considered in so far as it concerns the geographer, partly because the
pattern of the ocean is the complement of that of the continents, partly because
the oceans contribute to the climates of the land-masses, partly because of their
economic value.
(¢) Climate and weather

(1) General features (3) Pressure and winds (5) Climatic types
(z) Temperature (4) Humidity and precipitation and regions



iv PREFACE
(d) Cartography and surveying
(1) General (2) Map projections

The ability to illustrate his work with a wide variety of maps and diagrams is an
integral part of the geographer’s skill, and he is intimately concerned with the
interpretation of published maps which form basic sources of information.

(e) The earth as a spheroid

(f) Scales, units and dimensions

Conversions are appended to and from the metric scales.
(g) The soil

(h) Vegetation and biogeography

(i) Economic geography

(1) General economic activities (3) Transport and communications
(2) Products and power resources

() Human geography

(k) Population and settlement

() Town~ and country-planning

(m) Political and historical geography

(n) Archaeology

(o) Geography and methodology, geographical thought

Since this dictionary is neither a gazetteer nor a compendium of current
affairs, lists of countries and capitals, regional names and international groupings
are not included, since these can be found conveniently in The Stateman’s
Year Book, Whitaker’'s Almanack, and specialist dictionaries of current affairs
and politics. To have listed these terms would have inflated this dictionary
to uneconomic proportions, and would indeed have departed from its primary
purpose.

An indication is given of the origin of foreign words by the inclusion of
(Fr.), (Sp.), etc., after the entry. The derivation and etymology of a word is
not analysed in detail; this is done fully in the invaluable 4 Glossary of Geo-
graphical Terms (L.ongmans, 1961), edited by L. D. Stamp. Occasionally where
a term was specifically coined by some authority, which happens with increasing
frequency, the name of the authority and the date of the original usage are given.
It is appreciated that there is still debate about the exact meaning of some
terms, notably those which have apparently undergone some evolution of
meaning; this dictionary, guided by advice from students and teachers, takes a
firm line and proposes in a number of cases a definition which seems to be
accepted by reputable authorities.

I expect, anticipate, and indeed welcome criticisms of both omission and
commission, since my chosen entries are, after all, oniy a judicious selection
of the vast number possible, and in places I may seem to have been unjusti-
fiably arbitrary. Special attention is given to American terms which differ in
meaning from the English usage. Some of the material is derived from textbooks
for which I have been responsible; the rest has been garnered from far and
wide. Should I have quoted inadvertently from other works without
acknowledgement, which despite every care may have occurred (since my card-
index has been built up over a long period of time from a multiplicity of
sources), I trust that the author concerned will accept my apologies and thanks.
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PREFACE v

While working on this dictionary, T contributed a scries of entries to the Great
Twentieth Century Dictionary, published by Reader’s Digest Limited. Though
this is on a much less detailed scale, some of the factual material used is neces-
sarily similar to the comparable entries in this dictionary. I am most grateful
to both Reader’s Digest Limited and Messrs. Arnold for permission to use some
material in each context.

Mr. M. J. Clark, B.A., and Mr. J. Lewin, B.A., research students in the
Department of Geography, University of Southampton, have played a major
part in the compilation of this dictionary. An essential feature is the inclusion
of 224 diagrams, compiled and mainly drawn by Mr. Clark, with the assistance
of Mr. P. Hurn, Cartographer in the Department of Geography, University
of Southampton. These illustrations must be regarded not as mere adornments
to the text, but as an integral part of it. Each is inserted under what seems
to be the most relevant entry. Where another entry is illustrated on the same
diagram, this is indicated by the cross-reference [f] and the name under which
the diagram appears. Mr. Lewin has patiently worked th ough the standard
textbooks and reference volumes, checking and rechecking, entering and deleting,
expanding and condensing. The immense labour of typing and re-typing the
manuscript from the card-index was undertaken by Mrs. G. A. Trevett, B.A,,
Secretary to the Department of Geography, University of Southampton. Finally,
I am most grateful to my colleagues and to the research students in-this Depart-
ment for constant help and advice, and for readily putting their particular
expertise at my disposal.

It is my hope that this volume will be of practical assistance not only to a
wide range of students in schools, colleges and universities, but also to the
general public, for Geography in one form or another is the concern of us all.

F.]. M.
Southampton, December 1964

PREFACE TO THE SECOND EDITION

The five hundred and seventy-two additional entries to this Dictionary of Geo-
graphy, together with a few minor modifications to the existing material, are
the result of extensive correspondence and discussion since the appearance of
the first edition in 1965. I convey my grateful thanks to reviewers, students and
others from many parts of the world who have troubled to write to me; to my
former colleagues at the University of Southampton; and to temporary col-
leagues at the Universities of Southern Illinois and Maryland, who contributed
stimulating trans-Atlantic points of view. I am particularly grateful to Dr.
John Leighley of the University of California (Berkeley), Dr. R. A. Harper of
the University of Maryland, Dr. M. J. Clark of the University of Southampton,
Dr.W. K. D. Davis of the University of Wales (Swanseca), and my sor, Mr. L. J.
Monkhouse, and his colleagucs in the planning department of the East Suffolk
County Council.

In this edition I have paid additional attention to some of the many terms
used in quantitative developments in geography, and to various aspects of
planning and urban studies. In accordance with the official British policy
towards metrication, quantities are given in S.I. terms, though Imperial equiva-
lents are retained where necessary.

Ennerdale, September, 1969 F. J. M.



ABBREVIATIONS USED IN THE TEXT

Note. Where the listed word is repeated in the text entry, it is indicated

by its initial.

abbr. abbreviation km.
adj. adjective L.
alt. alternative Lat.
app. appertaining l.c.
approx. approximate(ly) 1b.(s)
avge. average lit.
c. about, with numbers such m.
as dates max.
C. Centigrade, Celsius mb.
cf. compare mi.
cm. centimetre min
c.p. chief producer mm.
(of commodities) mtn
ct. contrast N.
cu. cm. cubic centimetre N.E.
cu. m. cubic metre N.W.
cu. ft.  cubic foot, feet occas
E. east opp
e.g. for example orig.
= equals 0z.(s)
esp. especially partic
estim.  estimated p-h.
excl. excluding pl.
figure attached pron

[f]
[f word] figure attached

to word R.

quoted, with some refer- ref.

ence to present entry rel.
F. Fahrenheit resp
Fr. French .
ft. foot, feet S.E.
fthm.(s) fathom, fathoms S.I.
gen. generally, general
Germ. German sing
Gk. Greek Sp.
gm. gram(me) specif.
Gt. Great sq.
I. island, isle in proper name S.W.
ie. that is syn
incl. including vb.
in.(s) inch, inches Ww.
It. Italian yd.(s)

lvww.ebook3000.con}

kilometre
Lake
Latin
lower case
pound(s)
literally
metre
maximum
millibar
mile
minimum
millimetre
mountain
north
northeast
northwest
occasionally
opposite
originally
ounce(s)
particularly
per hour
plural
pronounced
River
reference
relative, relatively
respectively
south
southeast
Systéme Internationale
(d’ Unités)
singular
Spanish
specifically
square
southwest
synonymous
verb
west

yard(s)
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A DICTIONARY

OF

GEOGRAPHY

aa (Hawaiian) (pron. ah-ah) A
Lava-flow which has solidified into
irregular block-like masses of a
jagged, clinkerous, angular appear-
ance, the result of gases escaping
violently from within the lava and the
effects of the drag of the still molten
material under the hardening surface-
crust. E.g. on the slopes of Mauna
Loa (4171 m., 13,680 ft.), Hawaiian
National Park. Ct. PAHOEHOE, PILLOW
LAVA.

abime (Gk.) A deep vertical shaftin
limestone country (KARST), opening at
the bottom into an underground
passage. In its lit. sense, it means
‘bottomless’.

ablation The wasting or consuming
of snow and ice from the surface of
an ice-sheet or glacier. It involves: (i)
meltirg, caused by solar radiation acting
esp. by conduction by way of solid
debris on the surface or of neighbour-
ing rock walls, by relatively warm
rainfall, and by melt-water streams;
(ii) sublimation, the direct transference
of water from the solid to the gascous
state, depending on the wind, tem-
perature and humidity; (iii) ABRASION,
caused by powerful winds blowing
hard ice-particles along the surface
(esp. in Polar regions); (iv) the calving
of icebergs (by some authoritics),
where the ice-margins reach tide-
water. A. factor: the rate at which
the snow- or ice-surface wastes; a.
moraine: uneven piles of rock material,
formerly contained in the ice, left
after its a. Ct. ALIMENTATION.

Abney level A surveying instru-
ment, comprising a  spirit-level
mounted above a sighting-tube, the
bubble being reflected in the eye-
piece. It is used to measure the angle
of inclination of a line joining an
observer to another point. If the
linear distance between the points is
measured, theirdifference in height can

be calculated using the tangent ratio.
This affords a rapid and convenient
field-survey method when an accuracy
of 4+ a half-degree is acceptable.

aboriginal, -gines The original
human inhabitants (sometimes also
applied to flora and fauna), which are
true natives of a country; thus named
esp. after its discovery by Europeans.
Thetermisapplied partic. to natives of
Australia (familiarly Abo).

abrasion The mechanical or fric-
tional wearing-down, specif. of a rock
by material (e.g. quartz-sand) which
forms the abrasive medium, trans-
ported by running water, moving ice,
wind and waves (which supply the
energy or momentum) (cf. sand-blast).
A. is the result of the process of
CORRASION of rock. A. of an ice-surface
can be caused by wind-blown ice-
particles.

abrasion platform A nearly smooth
rock p. which has been worn by the
forces of ABRASION, as along the coast
(a wave-cut p.).

absolute age In GEOCHRONOLOGY,
the dating of rocks in actual terms of
years; ct. RELATIVE A. Various tables
of dating exist; e.g. by A. Holmes:

(beginning millions of years ago)

Quaternary I
Tertiary 70
Cretaceous 135
Jurassic 180
Triassic 225
Permian 270
Carboniferous 350
. Pennsylvanian
(in U.S.A.) {Mississippian
Devonian 400
Silurian 440
Ordovician 500
Cambrian 600

Jote: Other estimates date the begin-
ning of the Cambrian at between 500
and 550 million years ago.



ABSOLUTE

absolute drought A period of at
least 15 consecutive days, each with
less than o025 mm. (o001 in.) of
rainfall (British climatology). The
record duration of a d. in Britain is
6o days during the spring of 1893,
in Sussex.

Note: In U.S.A. a criterion of 14
days without measurable rain is called
a DRY SPELL (which itself has a different
definition in Gt. Britain).

absolute flatland map A m. in
which all areas with slopes below a
selected critical value are outlined and
distinctively shaded.

absolute humidity The mass of
water-vapour per unit volume of air,
expressed in gm. per cu. m., or in
grains (=0-0648 gm.) per cu. ft. A
body of air of a given temperature
and pressure can hold water-vapour
up to a limited amount, when it
becomes saturated (at the DEw-
POINT). Cold air has a low a. h,,
warmer air has a higher figure; e.g.
air at 10°C. (50°F.) can contain 9-41
gm. per cu. m.; at 20°C. (68°F.),
17-117 gm.; at 30°C. (86°F.), 30036
gm. A. h. over the land is highest
near the Equator, lowest in central
Asia in winter. Ct. RELATIVE H.,
SPECIFIC H., MIXING RATIO.

absolute instability 'T'he state of a
column of air with a LAPSE-RATE
greater than the DRY ADIABATIC LAPSE-
RATE of the atmosphere around, and
which is therefore unstable. A. i. is
regardless of moisture content, in
ct. to CONDITIONAL I., where there is a
dependence on moisture content.

absolute stability The state of a
column of air where the LAPSE-RATE
is less than the SATURATED ADIABATIC
LAPSE-RATE of the atmosphere around,
and which is therefore stable.

absolute temperature A scale of
t. based on Absolute Zero (=
-27316°C.), the point at which
thermal molecular motion ceases; i.e.
0o° Absolute or KELVIN (K). The
Kelvin degree has the same value as
the CENTIGRADE degree; it is suffi-
ciently accurate to use a scale obtained

2

by adding 273°C. to the observed t.
e.g. —10°C. = 263°K. This scale is
esp. valuable in that there are no
negative quantities, and it is sometimes
used in meteorology in expressing
upper air t.’s.

absorption In meteorology, the
physical process by which a substance
retains radiant energy (heat- and light-
waves) in an irreversible form of some
other kind of energy, as opposed to
reflecting, refracting or transmitting
it; ct. a dull black surface which
absorbs a high proportion (e.g. a
BLACK BULB THERMOMETER) withice and
snow (which absorb little), and burn-
ished silver (which absorbs only 5%).

abstraction Used by some geomor-
phologists as syn. with river CAPTURE.
Strictly a. involves lateral widening of
the master-stream; capture involves
HEADWARD EROSION by the master-
stream.

abyss (Lat.) Lit. bottomless (cf.
ABIME), hence indicating something of
very great, almost unfathomable,
depth (a chasm, ocean DEEP).

abyssal App. to ocean depths
between 2200 m. and 5500 m. (1200
and 3000 fthms.); some authorities use
the term loosely for depths of only
1800 m. (1000 fthms.) or even goo m.
(500 fthms.) and even gen. as the
ocean-floor. A. plain: an undulating
deep-sea plain. A. zone: an area of
accumulation of PELAGIC marine depo-
sits, notably o0oze. See SUBMARINE

RIDGE [f]. [f]
[: 4
w
3 |saTHvAL
EE ABYSSAL  ZONE
E¥|zZ| zoNE
2RISR
=N
- <
5 Sea-level
100 fathoms * H
: ;
1200 fathoms !
H
Cont- i 4000 fathoms
'
inental B
nalt | Continentat \ ; /
slope Abyssal Ve
plain Deep
accessibility Used specif. in urban

and transport geography to indicate
case or difficulty of movement
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between points; c.g. between a city
centre and its urban periphery,
between a capital city and the country
it administers. It also implics the
ability of vehicles to move to a destina-
tion and to stop (park) on arrival.

accessibility isopleth An i. indi-
cating time and/or distance between a
central point (e.g. a city) and the area
around, on any scale: suburban or
local, country, continent, or world.

accessory minerals A large num-
ber of varied m.’s widely distributed
in rclatively small quantities in an
igneous rock, whose absence would not
alter its essential nature.

access road A r. affording direct a.
to premises or land on cither or both
sides of its line.

accident, climatic A term used
by W. M. Davis and adopted partic.
by C. A. Cotton to indicate inter-
ruptions to the ‘normal’ cYCLE oF
EROSION which are the result of
marked changes in climate. The
‘normal’ cycle was conceived as taking
place under humid temperate con-
ditions, from whicharidity or glaciation
might provide accidental departures.
The term has become virtually obsolete
since the idea of a humid temperate
climate being ‘normal’ no longer holds
credence, in view of increased know-
ledge of geomorphological processes
elsewhere in the world.

accidented relief A  rugged,
‘broken’ or highly dissected physical
landscape.

acclimatize (vb.) To become in-
ured to an unaccustomed climate (e.g.
a European living in tropical lati-
tudes), or to high altitudes whcre
there is a shortage of oxygen in the
atmosphere (e.g. on a Himalayan
mountaineering expedition). Acclima-
tion is somctimes used in U.S.A.
accommodation wunit Used by
town planners for the a. of a single
houschold, whether a house, flat
(apartment) or single room.

accordant drainage A systematic
relationship apparent between rock-
type and structure on the one hand,

ACCORDANT

and surface d. pattern on the other. [f}

antictinal
axis direction

accordant junction (of rivers) A
tributary which joins a main river
along a course leading normally to a
junction at that level. The principle
was first enunciated in 1802 by J.
Playfair as PLAYFAIR'S LAW

accordant (or concordant) summit
levels Where the s.’s of hills or
mountains rise to approx. the same
clevation; this accordance may be
explained either: (i) by assuming
the existence of a former upland with
a plane surface, which has been much
dissected; or (ii) as the result of the
uniform denudation of such an area
of evenly spaced valleys, where
stream erosion and weathering reduce
the hilltops uniformly in height. A.
summits may be plotted by drawing a
SUPERIMPOSED PROFILE from a contour

map. [f]




ACCRETION

accretion The accumulation of
material; e.g. sediment on a FLOOD-
PLAIN.

accumulated temperature The
sum or ‘accumulation’ of DEGREE-
DAYS above a basic critical value (e.g.
5'5°C. (42°F.) as a base t. for the
growth of grass) over a period of
time. The concept was introduced in
1855 by A. de Candolle, who used
6°C. as his critical temperature. If on
a given day the t. is above the critical
value for 4 hours and the mean t.
during that period exceeds the datum
value by m degrees, the accumulated t.
for that day above the datum is Am
degree-hours or Am/24 degree-days.
To cut down the calculations neces-
sitated by using daily figures, esti-
mates based on monthly means may
be made. If 5-5°C. (42°F.) is the
datum, and 7°C. (45°F). is the mean
for a specific month, it will count
(in a 31-day month) as 1-5 x 31 = 465
degree-days (C.) or 3 x 31 =93 degree-
days (F.) towards the final total.

acid lava A mass of molten igneous
material, flowing slowly from a
volcanic vent, stiff and viscous, rich
in silica, and with a high melting-point
(about 850°C.). Hence it solidifies
rapidly and does not flow far, form-
ing a steep-sided dome; e.g. Mount
Lassen, Cascades, California. Some
a. 1.’s solidify in a fine-crystalled state
as rhyolite or dacite, others in a glassy
form as obsidian.

acid rock An igneous r. with a
high percentage of free or combined
silica (over 659%,), or consisting of
minerals rich in silica. Many common
r.-forming minerals are silicates, or
compounds of silica with metallic
oxides. Examples of a. r.’s are granite,
rhyolite, obsidian. The term a. r. is,
however, considered to be misleading,
and is becoming obsolete in favour of
over-saturated.

acid soil A s. with a hydrogen-ion
value (pH) below %-2, base-deficient
and sour. In cool, moist areas, perco-
lating ground-water leaches out the
soluble bases, partic. calcium, from
the A-HORIZON. The s. gradually

4

becomes lime-deficient; i.e. increas-
ingly acid. See popzoL.

acre A unit of English measure of
area.
1 a. =4840 sq. yds.
640 a.’s =1 sq. mi.
1 a, =0'4047 hectares (ha.)
2°4711 a’s=1 ha.
247'11 a’s=1 sq. km.

acre-foot Used in U.S.A,, esp. in
irrigation engineering, signifying the
amount of water required to cover an
a. of land to the depth of 1 ft. This
amounts to 43,560 cu. ft.

actinometer A gen. term for any
instrument for measuring the intensity
of RADIATION, esp. from the sun.

action area Under the 1968 Town
and Country Planning Act, an area
indicated in the structure plan of a
local planning authority which has
been selected for early DEVELOPMENT,
redevelopment or improvement.

active layer, in the soil The thick-
ness of the soil which is frozen in
winter, but thaws out in summer. Syn.
with mollisol. Ct. PERMAFROST.

activity rate 'The proportion of the
population in the working age-group
(males, 15-64, females 15—-59) who are
registered as employed or who are
unemployed but are seeking work.
The geographical variation in this
factor is most critical in the female
sector; a low rate may indicate poor
opportunities for female employment.

actual isotherm An i. for which
the values plotted are actual means,
not reduced to sca-level by adding
a correction for the altitude of the
station; the pattern of i.’s therefore
closely resembles that of a contour
map.

adiabatic App. to the change in
temperature of a mass of gas (notably
air), which is undergoing expansion
(cooling) or compression (heating)
without actual loss or gain of heat
from outside. This commonly occurs
within an ascending or descending
air-mass, since on expansion indi-
vidual molecules are more widely
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diffused, while on compression they
are more closely packed. On expan-
sion the lowering temperature may
reach DEW-POINT, causing condensa-
tion and precipitation. Hence adia-

batically. See DRY and SATURATED
A. LAPSE-RATE.
adit A nearly horizontal passage by

which a mine is worked or drained
from a  hillside. A.-mines are
approached in this way; e.g. coal-
mines in the valleys of S. Wales;
iron-mines in the Orne and Fentsch
valleys in French Lorraine.

adobe (i) Orig. unburnt, sun-dried
bricks, and the buildings made from
these, used in Mexico, S W. U.S.A,,
and Argentina, later extended to the
fine-grained, clayey, usually cal-
careous, deposits from which the
bricks were made (cf. LoOEss). (ii) In
a more limited sense, the term is
restricted to a hard-baked clayey de-
posit in basins of the deserts of U.S.A.
It is probably of windblown origin,
but was possibly reworked and re-
deposited by running water.

adolescence A stage in the CYCLE
OF EROSION, following youth and
preceding maturity; the features
characteristic of the latter are as yet
only slightly developed. There has
been much recent criticism of the use
of such evocative language in descrip-
tive analysis.

adret (Fr.) A hill-slope, esp. in the
French Alps, which faces S. and so
receives the max. available amount of
sunshine and warmth, esp. in ct. to
the N.-facing shady side (uBac). In
Germ. Sonnenseite, in It. adretto or
adritto, in Turkish giinvey.

adsorption The concentration and
physical adhesion of particles of one
substance on the surface of another, as
of molecules of gases or of a material in
solution held on the surface of a solid,
though not involved in chemical com-
bination. Insediments, itincludes films
of water surrounding individual par-
ticles. In soils, it includes base-salts
in colloidal form surrounding mineral
particles.

AERIAL

advanced-dune A sand-d. formed
ahead of a larger d. accumulating
round some obstacle, kept distinct
from the main d. by eddy motion of
the wind. [f DUNE]

advection The movement of air,
water and other fluids in a horizontal
direction; ct. CONVECTION, where
movement is in a vertical direction.
In the case of air, it may result in the
transfer of heat and of water-vapour,
as from lower to higher latitudes, or
from a warm sca to a cooler land (and
vice-versa).

advection fog A f. formed when
a warm, moist air-stream moves
horizontally over a cooler land or sea
surface, thus reducing the tempera-
ture of the lower layers of the air
below the DEw-pOINT; e.g. in the
neighbourhood of the Grand Banks
of Newfoundland, where warm air
from over the Gulf Stream, moving
in a N. direction from the Florida
Channel, passes over the waters of
the Labrador Current; this is 8° to
11°C. (15° to 20°F.) cooler, since it
brings melt-water from disintegrating
PACK-ICE further N., thus forming
dense f. on 70 to 100 days in the year.
Also a. f. occurs on an average of 40
days in the year off the Golden Gate,
San Francisco, caused by warm air
moving E. over cold offshore currents.

adventive cone A parasitic or sub-
sidiary c¢., which may break out on
the flanks of an existing volcano; e.g.
on Mt. Etna.

aegre See BORE.

aeolian App. to the effects of wind,
esp. on relief; e.g. in deserts where the
unconsolidated surface is unprotected
by vegetation, or along a sandy sea-
coast. A. erosion (akin to sand-blast)
may produce ZEUGEN, YARDANGS,
DEFLATION hollows; a. transport and
deposition may produce DUNES, LOESS.
Often spelt eolian, esp. in U.S.A. The
term is derived from Aeolus, the Gk.
god of the winds.

aerial photograph A p., vertical
or oblique, of the earth’s surface
from an aircraft. Used for mapping



AERIAL

(PHOTOGRAMMETRY) and for gen.
study, esp. of landforms and archae-
ology. A. p.s are taken in strips
(sorties) of overlapping prints, and
may be used to make a mosaic (in
U.S.A. a ‘print lay-down’). The scale
of an a. p. is the relation between the
height of the aircraft and the focal
length of the camera-lens; e.g. with
a 100 cm. camera at 10,000 m. height,
R.F.=1/10,000.

aerobic In the biological sense,
referring to organisms living in the
presence of free oxygen, specif. with
ref. to those in the soil. Ct. ANAEROBIC.

aerological App.totheatmosphere;
hence the U.K. Meteorological Office’s
Daily A. Record.

aeroplankton Minute organisms
(spores, etc.) which float freely in the
atmosphere.

aerosphere A gen. term for the
entire gaseous envelope surrounding
the earth, including the TROPOSPHERE
and the sSTRATOSPHERE. The term was
used because some authorities limited
ATMOSPHERE to the lowest layer only
of the gaseous envelope, but the latter
is usually the more accepted term
for the whole.

affluent An obsolescent term for
the tributary of a river.

afforestation (i) Formerly, in a
legal sense, the placing of an area
under forest law (e.g. by the Norman
kings) as a royal hunting-ground; e.g.
the New Forest. (ii) Esp. in Scotland,
the clearing of land of sheep and cattle
to create a deer-forest. (iii) The
deliberate planting of trees, usually
where none grew previously or
recently; e.g. by the Forestry Com-
mission on heathlands and moor-
lands. Ct. REFORESTATION.

after-glow A faint and diffuse arch
of radiance occasionally visible in the
W. sky after sunset, when the sun is
3° or 4° below the horizon, probably
caused by the scattering effect on
light of dust-particles in the atmo-
sphere. Ct. ALPINE GLOW.

6

aftershock Vibrations of the earth’s
crust after the main earthquake waves
have passed, originating at or near
the same SEISMIC Focus, caused by
minor adjustments of the rocks after
their main rupture. These shocks
may go on for hours, days or even
months.

age-pyramid, age/sex pyramid A
frequency distribution HISTOGRAM of
the population of a specific area, built
up in I-, 5- Or IO-year age-groups,
with males on one side, females on
the other. This usually takes the form
of a p., with the base representing
the youngest group, the apex the
oldest. The horizontal bars are drawn
proportional in length either to the
percentages or to the actual numbers

in each group. [f]

Age
group
[ 80-89 ]
1 70-79 |
60-69 |
| 50—59 |
40-49

| 30-39 ]
I 20-29 ]
1 10-19 [
I L 2 N——
76543210 0123456
Population (thousands)

<
=8
)

Female

|

agglomerate A mass of angular
fragmental material ejected by the
action of a volcano, and cemented in
an ash or tuff matrix. Ct. BRECCIA.

agglomeration (i) A group of
houses, specif. where several villages,
suburban or urban areas have
expanded and coalesced in a some-
what formless and usually unplanned
manner. (i) The growth of water
particles by the collision of minute
droplets in the process of cloud for-
mation, resulting in either coalescence
(where both droplets are water), or
accretion (if one is an ice crystal).

aggradation The building-up of
the land-surface by the deposition and
accumulation of solid material derived
from denudation by a river. It is also
applied to the development of amarine
beach. Vb., to aggrade.
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aggregate (i) Uscd of a structural
unit in the soil, in which the individual
particles are held together. (ii) An a.
of mineral particles is one definition
of a rock.

agonic line A 1. on a map joining
the earth’s magnetic poles, along
which the MAGNETIC DECLINATION is
zero; i.e. a magnetic needle points
to True North. This 1. seems to be
moving slowly in a W. direction. [f]

. East declination | West declination

N~ L

S /’
ISOGONIC
LINES

agricultural climatology Gen,, c.
in its application to agriculture. See
MICROCLIMATE.

agricultural region An extensive
area of land with broadly similar con-
ditions and patterns of a. practice,
distinctive from those of adjacent
areas.

agriculture Used in a wide sense
as the growing of crops and the rcar-
ing of livestock; the whole science and
practice of farming. However, some
writers restrict the term to the growing
of crops alone.

agronomy The theory and practice
of agricultural economics. In the
U.S.A., the application of scientific
principles to the production of crops.

A-horizon The top zone in the
SOIL PROFILE [f], immediately below
the surface, from which the soluble
salts (esp. bases) and colloids have
beenleached. Itisusuallyblack orgrey
in colour, and contains some HUMUS.

AIR-MASS

aiguille (Fr.) A prominent needle-
shaped rock-peak, esp. in the Mont
Blanc massif; e.g. the A. du Midj,
Charmoz, Grépon, Verte.

air Sec ATMOSPHERE.

airfield A generic term which
should be used in place of the obsoles-
cent aerodrome; it has certain technical
installations, and excludes a mere
landing-ground. A service a. is virtu-
ally coterminous with a military a.,
but this also includes experimental
a.’s. An airstrip is not classed as an a.
by the Board of Trade (formerly the
Ministry of Aviation), but affords
merely a landing-ground, sometimes
solely of an emergency nature. See
also AIRPORT.

airglow The faint light of the night
sky, even when moonless.

air-mass A largely homogeneous
mass of air, sometimes extending over
hundreds of miles (though the term
can be applied to more limited local
phenomena), with marked character-
istics of temperature and humidity,
bounded by FRONTS, and originating
in a specif. source-region. An a.-m.
may travel a great distance, transport-
ing its orig. characteristics, though
becoming gradually modified. On a
basis of temperature, an a.-m. is
known as Polar or Tropical; on a
basis of humidity as Maritime (having
crossed the oceans and so moist) or
Continental (originating over con-
tinents and so dry). In combination,
the a.-m.’s are Polar Maritime (Pm or
in U.S.A. mP), Polar Continental (Pc),
Tropical Maritime (7m), and Tropical
Continental (7¢). Other classifications
include a.-m.’s from over the Arctic
Ocean (A), the Antarctic continent
(AA), and the equatorial oceans (E).
An indication of warming through
equatorward movement is given
by adding W (warm) (e.g. TcW); of
cooling through polarward movement
by adding K (Germ. kalt) (e.g. TcK).
If it is monsoonal in character, the
sufix M is added (e.g. PcM and
TmW(M)). Considerable modifica-
tion in temperature or humidity since



AIR-MASS

an a.-m. left its source-region is
denoted by the prefix N (e.g. NTm);
stable or unstable conditions by the
suffix S or U respectively; and its
source-region by suffix initials, NP
(N. Pacific Ocean), SI (S. Indian
Ocean). A mixed a.-m. may be
indicated by X.

air-meter A simple form of ANEMO-
METER, consisting of a wheel (with a
calibrated dial) which rotates in the
wind. It is useful for measuring winds
of low velocity, but tends to continue
rotating by its own momentum for
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some time after a gust ceases, thus
giving inaccurate readings.

airport An airfield used by civil,
rather than military, aircraft and
personnel, with Customs facilities;
e.g. Heathrow (London); Schiphol
(Amsterdam); Kennedy and La Guar-
dia (New York); Orly and Le Bourget
(Paris); Tempelhof (West Berlin).

air-stream A moving current of
air; a wind,

ait (eyot) A small island in a river;
e.g. Chiswick E., R. Thames.

Aitoff’s Projection A p. based on
the ZENITHAL EQUIDISTANT P., in
which the horizontal distances from
the central meridian are doubled;
it resembles the MOLLWEIDE p., but

the parallels (except the Equator)
and meridians (except the central one)
are curves, and there is less distortion
at the margins of the 'map. Cf.
HAMMER P. [f]

albedo The reflection coefficient, or
ratio between the total solar RADIATION
falling (incident) upon a surface and
the amount reflected, expressed as a
decimal or as a percentage. The earth’s
average a. is about 0'4 (40%); i.e. 4/10
of the solar radiation is reflected back
into space. It varies from o-03 for dark
soil to 085 for a snow-field. Water
has a low a. (0-02) with near-vertical
rays, but a high a. for low-angle
slanting rays. The figure for grass is
about o-25.

Albers’ Projection A CONICAL p.
of equal area properties, with 2
standard parallels along which the
scale is correct. Parallels are concen-
tric circles spaced more closely to N.
and S. of the standard parallels;
meridians are radiating straight lines,
spaced equally, with true scale on the
standard parallels, the scale too great
between them and progressively smal-
ler outside them. Meridian and parallel
scales are constructed in inverse pro-
portion to each other to obtain the
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equal area property. There is little
distortion of shape on a continental
scale. It is used for maps of U.S.A.,
since the greatest scale error for that
area is only 1'259%. [f]

N
~igon {STANDARD PARALLEL
| ! |

Aleutian ‘low’ The mean sub-polar
atmospheric low pressure area in the
N. Pacific Ocean, most marked in
winter. It is not a very intense
stationary ‘low’, but an area of rapidly
moving individual ‘lows’, interrupted
by occasional anticyclones. Cf. 1cE-
LANDIC LOW.

alfalfa A perennial leguminous
fodder-plant (Medicago sativa), some-
times known as lucerne. It has very
long tap-roots, a mass of branching
stems, and purple flowers which
develop into small pods. It can
withstand drought, heat and cold,
and with its capacity for dense growth
it can produce very high yields per
acre, as much as 10 tons under irriga-
tion; used as green fodder, silage and
hay. About half the world’s total is
grown in U.S.A., and a further 409,
in Argentina.

Algonkian A term derived from the
Algonkian Indians, between the Great
Lakes and Hudson Bay, denoting Late
Pre-Cambrian sedimentary rocks.

alidade (i) A rule with peep-sights
at either end, or (on more elaborate
instruments) with a telescope mounted
exactly parallel to the rule. It is used
in conjunction with a PLANE-TABLE
to draw lines of sight on a distant
object when surveying. (ii) The index
of any graduated survey instrument,
such as a SEXTANT.

alimentation In glaciology, the
accumulation of snow on a rIrN-field,

ALLOGENIC

through dircct snowfall, the contri-
bution of avalanches, and the refreez-
ing of melt-water. This may nurture
an outflowing glacier. When a. near
the source of a glacier exceeds wastage
(ABLATION) at its end, it will ‘advance’;
when these are the same it will be
stationary; when a. is less than
wastage the glacier will shrink, ‘recede’
or ‘retreat’,

alkali In chemistry, the soluble
hydroxide of metal, esp. of sodium,
potassium and calcium, which reacts
with an acid to form a salt and water.
It is specif. applied to soils which give
a pH reaction of above 7%-2, found
usually in dry areas where the soluble
salts have not been washed or leached
away. In a sorL PROFILE the alkaline
carths (calcium carbonate, magnesium
carbonate, calcium sulphate or gyp-
sum, sodium chloride, potassium
carbonate) accumulate in the B-
HORIZON, having been washed down
from the a-HORIZON. A.-flat: a level
plain of sediment with a high pro-
portion of a. salts, often crusted,
formed by the evaporation of a former
lake; e.g. in the Jordan Valley
(Isracl); ncar the Great Salt Lake
(U.S.A)). Ct. pLAYA.

alkaline rocks Ignecous rocks rich in
sodium, potassium, occas. lithium;e.g.
the riebeckite-microgranite of Ailsa
Craig, W. Scotland.

allocthon, -ous Something which
has been transported; ct. AUTOCTHON,
-ous. Used specif. in connection with
an overthrust and far-travelled rock-
mass, i.e. a NAPPE. It also refers to
COAL MEASURES formed from trans-
ported vegetation.

allogenic Ilaving an origin else-
where. The term may be applied to:
(1) strecams which derive their water-
supply from outside the immediate
arca, such as those crossing a desert
or an area of limestone country; (ii)
the constituents of certain sedimen-
tary rocks which were orig. part of
other rocks; and which have been

transported, redeposited and com-
pacted; e.g. the pebbles of coN-
GLOMERATES.



ALLOTMENT

allotment A small piece of land
rented cheaply to an individual to
cultivate; usually owned by a Local
Authority and located away from the
cultivator’s house. The word is
derived from a piece of land allotted
to or set apart for landless villagers
during the time of the Enclosure
Awards in England and Wales.

alluvial App. to ALLUVIUM.

alluvial cone A form of an A. FAN,
though with a higher angle of slope,
in which the mass of material is thick
and coarse, and its surface steep, as in
semi-arid areas, where deposits are
carried by short-lived torrents. It is
sometimes termed a dejection c. E.g. in
Arizona, S. Utah and S. California.

(/1

ENNIS LAKE AREA
S.Montana, U.S.A.
L2 miles

alluvial fan A fan-shaped mass of
sand and gravel, with its apex point-
ing upstream and with a convex slope,
deposited by a stream where it
suddenly leaves a constricted course
for a main valley or an open plain.
Recent research seems to show that
f.’s are produced where the constric-
tion of a valley abruptly ceases, not
solely where there is a change of
gradient, as was previously suggested.
E.g. in the upper Rhéne valley in Swit-
zerland, where torrents from the Ber-
nese and Pennine Alps leave the gorges
for the open floor of the main valley.

alluvial flat A near-horizontal area
near a river, on which ALLUVIUM is
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deposited in time of flood; on a larger
scale it becomes an a. plain. [f]

Alluvial  plain

_ Paired terraces

alluvial terrace Following REJU-
VENATION a river cuts down its chan-
nel, leaving at a higher level portions
of an A. FLAT, which may be paired on
either side as terraces. Some authori-
ties regard a. t.’s as syn. with river t.’s,
but this is only possible if the term
‘a.’” is taken to include coarse sands
and gravels as well as fine-grained
deposits. [f A. FLAT]

alluvium, adj. alluvial (i) In a
broad sense, it denotes all unconsoli-
dated fragmental material laid down
by a stream as a cone or fan, in its
bed, on its flood-plain, and in lakes,
deltas and estuaries; comprising silt,
sand, gravel. (ii) In a restricted sense,
it denotes fine-grained silt and silt-
clay, as on maps of the Geological
Survey of G.B. A. soils, consisting
of fine, well-mixed rock waste, fre-
quently replenished in flood, with a
high mineral content, and near the
river responsible for deposition (there-
fore irrigation is possible), are often
of great agricultural value; e.g. the
valleys of the Nile, Indus, Ganges,
Mekong, Yangtse, Hwangho. The
chief disadvantage of an alluvial plain
is its liability to destructive flooding.

almwind A local name for a wind
of a FOHN type which blows from the
S. across the Tatra Mtns., descending
into the foreland of S. Poland. It
may be strong and blustery, and raises
the temperature very rapidly, causing
avalanches in late winter and spring.
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alp A high-lying gentle slope, bench
ot ‘shoulder’ in the mountains, esp.
in Switzerland, commonly above a
U-shaped glaciated valley, at the level
where a marked change of slope occurs.
Though snow-covercd in winter, it
provides rich summer pasture to
which animals are driven (TRANS-
HUMANCE). It may be the site of a small
permanent settlement (e.g. Belalp,
Fafleralp in the Bernese Oberland);
sometimes a winter-sports resort (e.g.
Wengernalp); or merely a summer
residence for herdsmen. [f]

Glacial
trough

Alp  Hanging
valley

Alpine App. to the Alps; also used
more widely (with l.c.) of any high
mountains, their characteristic relief
(esp. glacial features), climate and
flora. Specif. the term refers to the
last series of major mountain-building
movements (the 4. Orogeny) in mid-
Tertiary times, responsible for the
main ranges of KEurope and Asia
(sornetimes known as the Alpides).

alpine glacier See GLACIER.

alpine glow (Germ. Alpengliihen) A
short-lived pinkish tint on mountain
peaks, esp. when snow-covered, visible
just after sunset and just before sun-
rise. The g. may start when the rim
of the sun is about 2° above the
horizon. The colours in the morning
have a purplish tint, in the evening an
orange tint. Ct. AFTER-GLOW.

Altaides Ranges of mountains up-
lifted during the Aliaid Orogeny of
Upper Carboniferous-Permian times,
of which the Altaid range in Asia
is the type-cxample. See ARMORICAN,
HERCYNIAN, VARISCAN .

An

altimeter instrument used in

ALTIMETRIC

aircraft or by surveyors to show height
above sea-level, based on the fall in
atmospheric pressure with height,
which averages 34 mb. (1 in. of
mercury) for each 300 m.; i.e. an
ANEROID BAROMETER calibrated for
height. In surveying, an a. should
be uscd only to determine hcights
relative to a near-by BENCH-MARK or
SPOT-HEIGHT, since absolute deter-
minations may give a large error. For
accurate work, tables are available
which make allowances for latitude
and for air temperature at each station.
Some modern types of radio a. use
electronic techniques. An altigraph
is a self-recording a.

altimetric frequency graph A
method of analysing relief by graph-
ing the f. of occurrence of specif.
heights above sea-level, esp. useful
when seeking to recognize and cor-
relate PLANATION surfaces. The f. of
occurrence may be obtained by: (i)
counting the summit spot-heights; (ii)
covering the area with a grid of small
squares, and in each square noting
the highest point, or the mean of the
highest and lowest points, or the
height of each corner + 4 (height at centre)
8
On the graph, plot heights above
sea-level in feet on the horizontal
scale, the 9, frequency on the vertical
scale. In the construction, the heights
are grouped in altitude class intervals;

e.g. 235-ft. groups (o—25, 26-30,
51-75). [f]
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ALTIPLANATION

altiplanation A levelling process
caused by MAss-wASTING, which may
under certain conditions produce
terrace-like forms and flattened sum-
mits. Some of these are accumulation
features of rock-material, but it is
also suggested that planation of solid
rock may be caused by FREEZE-THAW
processes under PERIGLACIAL condi-
tions. The recognition of a. terraces
of this kind in S.W. ..ugland (e.g. on
Dartmoor) has been claimed.

altiplano A high-lying plateau-
basin in the Andes, specif. in Bolivia,
between the E. and W. Cordillera, at
about 4000—4500 m. (13-15,000 ft.)
above sea-level. It is covered with
sheets of alluvium and glacial drift. L.
Titicaca (fresh water) and I.. Poopo
(saline) are the foci of an area of inland
drainage on this plateau.

altithermal phase, of post-glacial
climate Used esp. by American
workers to denote the post-glacial
thermal maximum; in Alaska and the
Yukon this has been dated as c.
3500 B.C.

altitude (i) The height above a
chosen datum surface (mean sea-level)
in any topographical survey system.
(i1) In surveying, the vertical angle
between the horizontal plane of the
observer and any higher point; e.g.
the summit of a peak. (iii) In astro-
nomy, the a. of a heavenly body
is the angle of elevation between the
plane of the horizon and the body,
measured along a GREAT CIRCLE
through the body and the zeNITH. A.
is used in conjunction with AZIMUTH
to fix the position of a heavenly body.

[f aziMUTH]

altocumulus (4c.) A fleecy cellular
cloud, in bands or waves of globular
masses, gen. separated by blue sky,
though they may be so close together
that their edges join. They occur at
middle altitudes, at about 2400-6000
m. (8-20,000 ft.), and are usually,
though not invariably, a sign of fair
weather. The sun and moon, when
seen through these clouds, may be
surrounded by a CORONA

12

altostratus (A4s.) A greyish uniform
sheet-cloud, usually of wide extent,
through which it is possible to see the
sun ‘as through ground-glass’, with
a ‘watery look’. It usually heralds
rain, since it is associated with the
approach of a WARM FRONT, and is
often formed from the thickening of
CIRROSTRATUS. It occurs at middle
altitudes, at about 2400-60co m.
(8-20,000 ft.).

aluminium (in U.S.A., aluminum)
A metal of remarkable lightness, high
strength cf. weight (esp. in alloys),
great resistance to corrosion, and high
electrical conductivity. The ore, BAUX-
ITE, is first roasted to produce alumina
(Al,03). The metal is extracted by
the electrolysis of a mixture of alumina
and molten cryolite (sodium alumin-
ium fluoride, NazAlFg), mined only
in W. Greenland. It requires 25,000
KWh. of electricity to produce 1 ton of
metal. C.p. of refined metal=U.S.A.,
Canada, France, Japan, Norway.

amber A yellowish translucent sub-
stance, a fossilized resin from coni-
ferous trees, occurring partic. in the
Oligocene strata along the Baltic coast
of Samland (formerly East Prussia,
now U.S.S.R.); it is of value for
ornaments and jewellery.

amenity That element of the physi-
cal environment which has a beneficial
physical or psychological personal
effect, though it cannot be measured
in economic terms.

amorphous The state of a mineral
which has no definite crystalline
structure; e.g. limonite (Fe,Oj3).

amphibole A group of ferromag-
nesian silicate minerals, of which the
most important is hornblende.

amphidromic system A unit
area in the sea, within which the
surface of the water is set oscillating
by the tide-producing forces, with a
period related to the dimensions of
the unit. In addition, a gyratory
movement is produced by the earth’s
rotation (CORIOLIS FORCE), so that
high water rotates around the nodal
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(or amphidromic) points in an anti-
clockwise direction in the N. hemi-
sphere. At these points the water level
remains at approx. the same level
(zero range), while CO-TIDAL LINES
radiate outwards, along which the
tidal range increases. In the English
Channel a KELVIN WAVE is set up, and
the a. point is theoretically located
on the land (actually in Wiltshire),
when it is known as a degenerate a.
point. [f]

——4— CO-TIDAL LINES

O AMPHIDROMIC  POINTS

amygdale A VESICULE, a gas- or
steam-escape bubble cavity in a vol-
canic rock, spherical or oval, filled with
a secondary mineral. Hence amygdal-
oidal. E.g. some of the rocks of the
Borrowdale Volcanic Series, English
Lake District.

anabatic wind A local w. blowing
up-valley during the afternoon, esp.
in summer. The air on the mountain
slopes is heated by conduction to a
greater extent than air at the same
level above a valley floor. This causes
convectional rising of air from above
the slopes, hence air moves up from
the valley to take its place.

anaclinal Opposcd to the pip of the
surface rocks; the term is applied
partic. to streams and valleys trend-
ing against the dip of the beds which
they cross. The term was introduced
by J. W. Powell in 1875, together
with CATACLINAL, but is now rarely
used. Ct. OBSEQUENT STREAM.

ANALOGUE

anaerobic In the biological sense,
the term refers to organisms living in
the absence of free oxyvgen. In soil
science, an a. soil is in an airless state,
notably when it is waterlogged.

anafront A coLD FRONT in which a
warm AIR-MASS is for the most part
rising over a wedge of cold air. Ct.
KATAFRONT.

anaglyph A method of visualizing
relief in  three dimensions. Two
photographs printed side by side in
red and green are viewed through
lenses tinted green and red respec-
tively. This is used effectively in some
American textbooks on landforms.
analemma A graph which plots the
sun’s DECLINATION for each day of the
year on a vertical scale, and the EQua-
TION OF TIME plotted on a horizontal
scale, with sun times fast (in ct. to MEAN
SOLAR TIME) to the left of the centre
axis, sun times slow to the right. An a.
is sometimes printed on a globe. [f]

TIME

Sun fast Sun slow

1B5m._ Om._ 5m. 0 5m. 10m

DECLINATION OF SUN

analogue Used specif. in long-
range meteorological forecasting, in-
volving the deduction of a series of
future repeating patterns of weather
situations by analysing and comparing
sequences of previous years. See also
MODEL.



ANALOGY

analogy A method of research in
which hypotheses or ideas can be
tested in terms of equivalence or like-
ness of relations between two appar-
ently dissimilar features or processes
(positive a.). E.g. the ‘SHIFTING RULE’;
the application of the concept of
gravitational fields between heavenly
bodies to the behaviour of population
groups. An a. may also be negative
(with unlike features) or neutral (with
irrelevant features). Cf. ANALOGUE.

anastomosis (In physiology, the
cross-connections between arteries
and veins in the body.) In geo-
morphology, applied to streams which
are braided into a network of small
water-courses (anastomosing streams),
often the result of extensive deposition
in the stream-bed.

anchor ice I. formed on and frozen
to the bed of a stream or other moving
water-body, when the rest of the
water is not frozen. This may be in
the form of FRAZIL I. on submerged
objects around which the cold water
is flowing. A. i. is not GROUND I.,
according to some authorities, though
others regard it as syn.

andesite A fine-crystalled, light
grey, igneous rock of intermediate
composition, with 52-65% silica.
It is in the form of tiny crystals
embedded in a glassy ground-mass.
While gen. extrusive in origin, it may
be found also in minor intrusions.
It was first studied in the Andes of S.
America, hence the name. It forms
massive crags and buttresses in the
English Lake District, Snowdonia and
the Ben Nevis group.

Andesite Line A petrological boun-
dary in the Pacific Ocean, which
can be traced from Alaska, Japan,
the Marianas, the Bismarck Archi-
pelago, Fiji and Tonga to the E.
of New Zealand. To the W. of the
A. L. the rocks are intermediate, with
52-65% silica (andesite, dacite,
rhyolite); to the E. they are basic,
with less than 529 silica (basalt,
trachyte, olivine). On the E. of the
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Pacific the A. L. runs close to the coast
of the Americas. Its significance is
that inside the A. L. is the true ocean-

basin, floored with basic rocks;
outside it are continental types of rock.
[f]
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anecumene The uninhabited arca

of the earth’s surface. Ct. ECUMENE.

anemometer An instrument for
indicating, and, in more elaborate
forms, for automatically recording
(anemograph) the direction and velo-
city of the wind. The types used are:
(i) pressure-plate a., a simple device
with a wooden base and an upright
support holding a metal plate sus-
pended from a knife-edge, placed at
right-angles to the wind; the angle
to which the plate blows is observed,
and the velocity is read off from tables;
(ii) cup-a., with cups mounted on
horizontal cross-arms attached to a
vertical rotating spindle; (iii) Dines
Tube, which depends on the difference
in pressure between 2 pipes, one
facing the wind, the other connected
to a system of suction holes. The
pressure difference is communicated
to a scribing device on a revolving
drum, while the vane on the top of the
tube indicates changes of direction,
which are also recorded.

aneroid barometer An instrument
for measuring atmospheric pressure,
consisting of a metallic box, almost
exhausted of air, whose flexible sides
expand and contract with the chang-
ing air pressure; the magnified move-
ments are communicated by a spring
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to a needle on a calibrated circular
dial (ct. BAROGRAPH). It was invented
by Lucien Vidie in about 1843. While
the instrument is light, portable and
convenient, it is subject to slight errors.
It has gained use in geomorphology for
the field determination of heights, giv-
ing readings accurate to =+ I'5 m.
under favourable conditions. Very
accurate ‘precision models’ are pro-
duced for meteorological and aircraft
use.

angel An unexplained radar echo,
possibly produced by sharp tempera-
ture or humidity changes in the lower
atmosphere.

Angerdorf (Germ.) A long GREEN
VILLAGE.

angle of rest The max. slope at
which a mass of moving uncon-
solidated rock (e.g. SCREE) becomes
stable. This may be upset by the
lubricating effect of heavy rain, occas.
by earth-tremors, and by the passage
of animals or man.

angular unconformity An u. in
which the older underlying rock strata
dip at a different angle, usually steeper,
from that of the younger overlying
ones. Ct. DISCONFORMITY, NON-
SEQUENCE, UNCONFORMITY.

angulate pattern (of drainage) A
modified form of TRELLIS DRAINAGE,
in which tributaries join the main
streams at acute or obtuse angles. It
reflects the influence of major joint-
ing in the rocks, sometimes of faulting.

anhydrite Anhydrous calcium sul-
phate, i.e. without its water of
crystallisation. Specif. gravity 2:89—
2'98. Derived from Gk. anhydros,
waterless. See GYPSUM.

annular drainage A pattern of
SUBSEQUENT d. in which streams follow
arcuate courses as discontinuous por-
tions of what may appear to be concen-
tric circles. This occurs partic. around
dissected domes, where subsequent
streams are eroding valleys in the

ANTARCTIC

less resistant strata; e.g. the Black
Hills of S. Dakota, with a central
crystalline dome rising to 2207 m.
(7242 ft.) (Harney Pcak), round which
the Cheyenne and its tributarics have
developed a. patterns, eroded in weak
shales. [A

— \

anomaly The departure of any
element or feature from uniformity,
or from a normal state, used partic.
in meteorology in connection with
temperature, in oceanography, and in
connection with gravity. (i) A tempera-
ture a. is the difference in degrees
between the mean temperature
(reduced to sea-level) of a station,
and the mean temperature for all
stations in that latitude. The result is
either a positive (higher than average)
or a negative (lower than average) a.
Points with equal a. may be plotted and
joined up with ISANOMALOUS LINES. (ii)
A gravity a. is the difference between
the observed gravity and that com-
puted for an idealized globe. If allow-
ance is made for height above sea-level
(and thus distance from the ecarth’s
centre), a free-air a. is obtained. If the
attraction of other masses is allowed
for, the Bouguer a. is obtained. The
isostatic a. allows for disturbances
due to ISOSTATIC movements. (iii) A
salinity a. is the difference between
the observed salinity at any point and
the mean salinity for the entire oceans.

Antarctic App. to the S. Polar
regions, opp. to ARCTIC. Strictly it is



ANTARCTIC

an adjective, but the word is also
used as a noun to describe that portion
of the earth’s surface lying within the
A. CIRCLE (66° 32" S.), the A. land-mass
(Antarctica), and the A. ice-sheet. The
area of the last is about 13 million sq.
km. (5 million sq. mi.) and its max.
thickness is about 2300 m. (7500 ft.),
though near the coast ranges of moun-
tains with high rock-peaks (NUNATAKS)
project above the ice. The term is also
loosely used to describe features or
conditions of a type similar to those
found in the A. region.

Antarctic Circle 'The parallel of
latitude 66° 32’ S., along which on
about 22 Dec. (summer SOLSTICE in
the S. Hemisphere) the sun does not
sink below the horizon, and on about
21 June (winter solstice) it does not
rise above it. S. of this line the number
of days without sun in winter increases
until at the S. Pole there are six
months of darkness succeeded by six
months of daylight. Ct. ArcTIC C.

antecedent boundary A political
b. defined before any distinctions of
culture, language, settlement type,
etc., had developed, often in a virtu-
ally unpopulated area. Thus later
developed patterns of culture may now
be defined by such a b. Ct. subsequent
and superimposed b.’s, drawn after the
cultural pattern of the landscape has
developed, which may cause conflicts
and result in MINORITIES.

antecedent drainage, antecedence
A river system originating before a
period of uplift and folding of the land
as a result of earth-movements. The
river continues to cut down its valley
at approx. the same rate as the uplift,
and so maintains its gen. pattern
and direction. This is one type of
INCONSEQUENT D. E.g. the Indus in
Kashmir, the Brahmaputra where it
crosses from Tibet into Assam, and
the Ganges and its headstreams; in
each case deep gorges have been cut
across lofty mountains. The R.
Colorado has eroded a canyon across
the plateaus of S.W. U.S.A.; the
term a. d. was coined by J. W,
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Powell (1875) in specif. connection
with this river. [f]

anteposition Used to denote a com-
bination of ANTECEDENT and SUPER-
IMPOSED DRAINAGE; e.g. the R. Color-
ado.

anthodite A delicate, flower-like
formation of white caLcITE, found on
the roof of a limestone cave; e.g. in the
Skyline Caverns, Virginia, U.S.A.

anthracite A type of hard, shiny
coal, which contains (according to
various classifications) 85—95% + of
carbon, and 2-8%, volatile matter,
and which burns smokelessly with
great heat. It is formed by the large-
scale decomposition and compaction
of the buried deposits of the coal-
forests and swamps of Carboniferous
times. Theophrastus, a philosopher-
pupil of Aristotle, knew of coal and
called it anthrax, from which the
word a. is derived. Large a. fields are
the E. Appalachian (in Pennsylvania.
U.S.A)) and the S. Wales coalfields.

anthropogeography A somewhat
misleading term, meaning broadly the
geography of Man. It now implies
the geography of Man on an anthro-
pological basis, whereas it was initially
intended to cover the relation of the
earth to its inhabitants on a wide social
basis as well. Sometimes (undesirably)
it is interpreted as syn. with HUMAN
GEOGRAPHY. The term is derived from
a Germ. cognate, Anthropogeographie,
used by F. Ratzel in 1882,
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anthropology The scientific study
of man, including not only physical a.
(evolution of human physical features,
their measurement and classification),
but also in its broad sens¢c ETHNO-
GRAPHY and ETHNOLOGY, and arch-
acology (which studies the remains of
the cultures of carly man, i.c. pre-
historic antiquities).

anticentre The point at the ANTI-
PODES of the EPICENTRE of an earth-
quake.

anticline An upfold caused by
compressive forces in the earth’s
crust; the strata dip outwards, forming
limbs on either side of the Axis or
central line. The a. may be overfolded
so that it appears to lic on its side.
If the axis of an a. begins to dip, the
fold is said to PITCH in that direction.

[fa]

anticlinorium A complex ANTI-
CLINE, on which minor upfolds and
downfolds are superimposed; e.g. the
Weald of S.E. England.

[f ANTICLINE C]

anticorona See BROCKENSPECTRE.

anticyclone An area of atmospheric
pressure high in relation to its sur-
roundings, diminishing outwards from
the centre, indicated on a synoptic
chart by a series of roughly concentric,
usually widely spaced, closed isobars.
In the N. hemisphere air moves
clockwise around an a., in the S.
hemisphere it moves anti-clockwise;

ANTIPODAL

see BUYS BALLOT’S LAW. An a. system
is slow-moving, winds are light,
variable or absent near the centre,
and the weather is usually settled:
dry, warm and sunny in summer, and
either cold, frosty and clear, or foggy
(‘anticyclonic gloom’) in winter. The
air tends to subside within it. The
term was first introduced by Francis
Galton in 1861. The word ‘high’ is
now commonly used as a noun.  [f]

1008 f

antimony A metal, derived from
the ore stibnite (Sb,S3), used as an
alloy-metal; e.g. in printer’s type,
bullets, accumulator plates, to make
‘hard lead’, ‘Babbitt metal’ (with tin
and copper), ‘white metal’, and pewter
(with lead and tin). A. oxide 1is
cemployed as a paint pigment. C.p.=
China, Rep. of S. Africa, Bolivia,
U.S.S.R., Mexico, Yugoslavia.

antipleion Syn. with meion, indi-
cating a climatological station with a
high negative temperature ANOMALY.
If 1sANOMALS are drawn, areas of high
negative anomaly (conventionally
tinted blue) stand out; e.g. the
continental interiors and the E. coasts
of continents in high latitudes.

antipodal bulge The tidal effects
at a point a. to the ‘tidal bulge’ on the
side of the earth nearest to the moon
(where the lunar attraction is greatest) ;
at the a. b., 13,000 km. (8000 mi.)
further from the moon, lunar attrac-
tion is weakest and in effect the crust is
‘pulled away’, to produce an apparent
a. b. in the ocean waters.



ANTIPODES

antipodes, adj. antipodal  Points
at either end of a diameter of the
earth, i.e. 180° of longitude apart, one
being as many degrees of latitude S.
of the Equator as the other is N.
Antipodes Island is the nearest point
which is a. to Britain (actually to the
Channel Islands), situated S.E. of New
Zealand at 49° 42’ S., 178° 50" E. Note
the broadly a. arrangement of the
world’s land-masses and oceans, with
a few exceptions (Patagonia is a. to N.
China, New Zealand is a. to Spain).
As Australia and New Zealand lie
on the other side of the world from
Britain, they are sometimes loosely
referred to as ‘the A.’.

anti-trades Winds in the upper
atmosphere (above 1800 m., 6000 ft.)
above the surface TRADE WIND belt,
blowing in a gen. W. direction; they
were also called the Counter trades
(now obsolete). The term was formerly
used to describe surface W. winds in
higher latitudes, so that it is liable to
some confusion. In modern usage only
the first meaning is employed. They
are not high altitude ‘return currents’,
transporting to higher latitudes rising
air at the INTER-TROPICAL CONVERGENCE
ZONE, but represent part of the
troposphere Westerlies.

anvil cloud The flattening of the
tops of large convective clouds when
they reach the base of the STRATO-
SPHERE, spreading in the direction of
high-level winds. Ice and snow crystals
falling below the spreading layer pro-
duce the characteristic wedge-shaped
cloud.

apartheid  The policy of racial
segregation, esp. as practised in the
Republic of South Africa. It lit. means
‘separation’; in a South African
context it implies segregation of the
Coloured and White populations.

aphelion The furthest point in the
orbit of a heavenly body from the
sun; the earth at a. on 4 July is 152
million km. (94's million mi.) away.
The velocity of the earth in its o1bit is
least at a. Ct. PERTHELION.
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apogean tide When the moon is
at its furthest distance (APOGEE) from
the earth, its gravitational attraction
is less; high t.’s are lower and low t.’s
are higher than usual, and the tidal
range is less. See NEAP T.

apogee (i) The point in the orbit
of a planet when at its max. distance
from the earth; ct. perIGEE. In a. the
moon is 407,000 km. (253,000 mi.).
from the carth. Clearly the term had
far greater significance when the earth
was believed to be the centre of the
universe. It is now used with specif.
reference to the moon. (ii) The meri-
dional altitude of the sun on the
longest day of the year, when it
reaches its greatestaltitude (at midday).

apparent dip The p. of a rock
stratum in a section which is not at
right-angles to the STRIKE; i.e. the
angle of a. d. is between o° and that of
TRUE D.

apparent time (or local solar time)
The t. of day indicated by the apparent
movement of the sun, as shown on a
sun-dial; a. noon is when the sun’s
centre crosses in transit the local
meridian (i.e. the highest point of its
apparent diurnal course). The interval
between two successive diurnal tran-
sits is not the same, because the sun’s
orbit is an ellipse and is inclined to
the Equator; hence the need for
MEAN SOLAR TIME, as calculated from
the EQUATION OF T. See also ANA-
LEMMA.

Appleton Layer A 1. in the 10N0-
SPHERE occurring at about 240 km.
(150 mi.) above the earth’s surface,
which reflects short radio-waves
(which have penetrated the HEAVISIDE-
KENNELLY LAYER) back to earth.

applied geography The applica-
tion of geographical methods of sur-
vey and analysis to world problems
such as under-development, over-
population, urban and rural land-use,
and town-planning.

apse line A 1. joining the points of
PERIHELION and APHELION, which
moves slowly around the earth’s orbit
in the same direction as its orbital
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movement. The times of perihelion
and aphelion are progressively later,
about 14 seconds per annum.

aquiclude In a strict sense, a rock
stratum which is porous and may hold
much water (e.g. clay), but the pores
are filled with water held by surface
tension, so sealing the rock against
the downward movement and free
passage of water. Some writers use
the term more widcly as syn. with
AQUIFUGE. Neither is much employed
in Britain, though more commonly in

the U.S.A.

aquifer (alt. aquafer) A stratum of
PERMEABLE rock, such as chalk and
sandstone, which can hold water in its
mass and will allow it to pass through.
1f underlain by an IMPERMEABLE
stratum, it will act as a storage reser-
voir for GrounDp WATER. The chief
a’s in S.E. England are the Chalk
and Lower Greensand, in S.W.
Lancashire the Triassic sandstoncs
underlie more than 12 million sq.
km. (o°5 million sq. mi.). The Dakota
Sandstone on the E. flanks of the
Rockies in U.S.A. allows water to
move underground from the mountain
slopes in an E. direction into the
Great Plains.

[ f ARTESIAN BASIN]

aquifuge A little-used term in Gt.
Britain, more popular in U.S.A,, for
an IMPERMEABLE rock stratum, which
will neither hold water in its mass nor
allow it to pass through; e.g. shale,
granite, quartzite, Ct. AQUICLUDE.

[f ARTESIAN BASIN]

arable land Farm-land which is
ploughed and cultivated, not neces-
sarily annually, including plough-
land, fallow, short-ley grassland and
market-gardens, though not usually
domestic gardens, allotments or vine-
yards. It may also include land suit-
able for such purposes.

aragonite A crystalline form of
CALCIUM CARBONATE.

arboriculture The cultivation of trees.

arc A line of islands in the form of a
curve; e.g. the Aleutians; the island

ARCHAFOZOIC

a.’s of K. Asia. Usually it lies along
a line of folding in the earth’s crust,
with distinct crustal weakness, and
is associated with earthquakes and
volcanoes. Ocean deeps commonly lie
close and parallel to an a. on its outer
(oceanic) side.

arc, of the meridian A geodetic
measurement along a meridian, made
in order to determine accurately the
shape and size of the earth, esp. wit
ref. to its oblateness. The first a.’s
measured were by French expedi-
tions in Peru (1735-43) and Sweden
(1736-7).

arch A natural opening through a
rock mass, caused in several ways: (i)
by the collapse of a limestone cavern,
leaving a portion of the ‘roof’; e.g. at
Gordale Scar, Malham (Yorkshire);
the Marble Arch, the valley of the
R. Cladagh, near Enniskillen (N.
Ireland); (ii) on the coast, where caves
are worn by marine crosion penctra-
ting a rock projection, e.g. Durdle
Door (Dorset); Needle Eye, near
Wick (N. Scotland); see stack [f];
(ii1) where a river forms a very acute
meander, and then breaks through the
narrow ‘neck’, thus abandoning the
meander and flowing through the a.;
¢.g. Rainbow Bridge (Utah); (iv) by
the weathering of the weak part of a
mass of rock, finally forming a hole
right through; e.g. Arches National
Monument and Natural Bridge, Bryce
Canyon (both in Utah).

Archaean (i) In gen. usage, syn.
with PRE-CAMBRIAN, i.e. referring
to the oldest rocks. (ii) By some
authorities, the rocks of the ARCHAE-
ozoic era, the 2nd of the 3 eras of
Pre-Cambrian time. (iii) In U.S.A.
and Canada, the earlicr of the 2 eras of
Pre-Cambrian time.

Archaeozoic By some authoritics,
the middle of the 3 eras into which
Pre-Cambrian time is divided, and the
associated groups of rocks. The pre-
ceding era is the Eozoic, the following
one is the Proterozoic. By others, it
significs all time before the beginning
of the Palacozoic era.



ARCHIPELAGO

archipelago (It.) A group of islands
scattered in near proximity about a
sea. This word orig. meant ‘chief
gulfs’ (e.g. the Aegean Sea), but this
meaning is now obsolete. The term
was later applied to a sea over which
numerous islands are scattered, and
now simply to the islands themselves;
e.g. the Sporades and Cyclades in the
Aegean Sea. Some groups are actually
called A.; e.g. the Tuamotu A. in the
S. Pacific Ocean.

Arctic Of or pertaining to N. Polar
regions, strictly that part of the earth’s
surface lying within the A. CIRCLE
(66° 32" N.). The word is also used
to describe features or conditions of
climate, landscape, animals and plants
characteristic of A. regions. Though
strictly an adjective, A. is also used
as a substantive (the A.), esp. in
Canada and U.S.A. Some climatolo-
gists define an A. climate as one
where the mean temperature for the
coldest month is below 0°C. (32°F.),
for the warmest month below 10°C.
(50°F.).

Arctic air-mass A very cold AIR-
MAsS originating over the A. Ocean,
denoted by the symbol A. Note the
possible confusion with POLAR A.-M.,
a term which was coined orig. merely
to denote a temperature contrast with
a TROPICAL A.-M.; the term A. was
introduced later, after Polar had
become established, and not all auth-
orities distinguish between them.

Arctic Circle The parallel of lati-
tude 66° 32’ N., along which about
21 June (the summer solstice in the
N. hemisphere) the sun does not sink
below the horizon, and about 22 Dec.
(winter solstice) it does not rise above
it. N. of this line the number of days
without the sun in winter increases
until at the N. Pole there are 6 months
of darkness succeeded by 6 months
of daylight. Ct. ANTARCTIC C.

Arctic Front A semi-permanent
frontal zone (see FRONTOGENESIS)
along which (in the N. hemisphere)
cold air from the A. region meets
moderately cool air in latitudes 50°N.
to 60°N. Though shortage of obser-

20

vations prevents any detailed know-
ledge of its location, it probably
extends from N. of Iceland along the
N. coast of Eurasia, across the N.
Pacific and N. Canada; i.e. it lies N .
of the POLAR FRONT in the Atlantic
and Pacific Oceans. It is not a very
active frontal zone, as temperature
contrasts between A. and POLAR AIR-
MASSES are not very marked.

‘Arctic smoke’ A type of fog
formed in high latitudes, when cold
air passes over a warmer water surface
and moisture condenses, so that the
water appears to ‘smoke’. The fog is
usually shallow, and is typically found
in bays in the Arctic Ocean. Some
regard A. s. as syn. with STEAM-FOG,
but strictly the former develops over
salt water, the latter over fresh.

arcuate delta A DELTA with a
rounded arcuate, convex-outwards
margin; e.g. the Nile, Danube.

[f DELTA]

area The extent of a surface,
measured in square units:

144 sq. ins. =1 sq. ft.

9 sq. ft. =1 sq. yd.
30% sq. yds. =1 sq. pole
40 sq. poles =1 rood

4 roods =4840 sq. yds.

=1 acre
640 acres =1 sq. mi.
English Metric
I sq. mi. =2-58999 sq. km.

0386103 sq. mi.=1 sq. km. (100
hectares) (ha.)

I acre =0'40468 ha.=4050
sq. m.

2°471006 acres =1 ha. (100 ares)

I sq. in. =645-16 sq. mm.

1 sq. ft. =0'0929 sq. m.

1 sq. yd. =0-83613 sq. m.

1'19599 sq. yds. =1 sq. m.

To convert units per sq. mi. to units
per sq. km., multiply by 0:3861; to
convert units per sq. km. to units per
sq. mi., multiply by 2:58998.

area-height diagram A d. indicat-
ing the relationship between area
and altitude, comprising a graph
with a vertical scale of heights in ft.

lvww.ebook3000.con}



http://www.ebook3000.org

21

and horizontal scale of either: (i)
areas in sq. mi. between each pair
of selected contours; or (ii) the
percentage of the total area occupied
by the area between each pair.

areal differentiation The varied
nature of the earth’s surface, as shown
by the character, pattern and inter-
relationship of relief, climate, soil,
vegetation, population, political units,
etc., thus producing a mosaic of unique
and dissimilar units. This is one
definition of geography, partic. as
propounded by R. Hartshorne.

area measurement grid A g.
ruled on transparent paper or plastic,
covered with mathematically spaced
dots which can be used for rapid
calculation of individual land-parcels
or for sampling the incidence of such
features as land utilization, field size,
types of terrain, etc. Known as the
Blakerage G. after its inventor, R.
Blake.

arenaceous App. to a rock com-
posed largely of cemented quartz-
grains and other small particles; e.g.
sandstone, gritstone.

arete (Fr.) (i) A steep-sided rocky
ridge, specif. the crest between two
adjacent CIRQUES; e.g. Striding and
Swirral Edges on Helvellyn, English
Lake District. It is also known, esp.
in US.A, as a combe-ridge. (ii)
Applied more gen. to any clean-cut
ridge in high mountains; e.g. the
Brouillard and Peuteret A.’s on the S.
face of Mont Blanc; the Zmutt,
Hornli, Firggen and Italian A.’s on
the Matterhorn; the A. du Diable on
Mont Blanc du Tacul. In Germ.,
Grat; e.g. the Viereselsgrat on the
Dent Blanche in the Pennine Alps.
[f PYRAMIDAL PEAK]

aretic drainage Syn.with INTERNAL
or inland D.

argillaceous App. to a rock largely
composed of clay minerals; e.g. mud,
clay, mudstone, shale.

arid, noun aridity Lit. dry, parched
ordeficient in moisture. Various defini-
tions include: (i) less than 250 mm. (10
ins.) of rainfall per annum (U.S.A));

ARMORICAN

(11) insufficient rainfall to support vege-
tation in any quantity; (iii) insufficient
rainfall to support agriculture with-
out irrigation; (iv) where the total
EVAPORATION potential exceeds the
actual precipitation. Various formulae
have been devised to define the
boundary of an arid climate, mostly
empirical, involving relationships
between temperature, precipitation
and/or evaporation; values are plotted
and isopleths are drawn. Formulae

include: (i) I—:m ;

the index of aridity, T is the mean
annual temperature in °C., and P
is the mean annual rainfall in mm.
(E. de Martonne).

(i1) Rain (or moisture) factor=P/T
(R. Lang)
(iii) Rain mainly in winter: R=t¢
Rain evenly distributed through
the year: R=t+7
Rain mainly in summer:
R=t+14
where ¢ is the mean annual tempera-
ture in °C.; if the annual rainfall (R)
in cm. is less than 2¢ and greater than
t, the climate is regarded as a. (W.
Koéppen and R. Geiger). (iv) The
PRECIPITATION-EFFICIENCY INDEX of
C. W. Thornthwaite (1931), on which
an a. climate has an index of less than
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arkose A coarse-grained sandstone
or grit containing a high percentage
of fragments of FELSPAR, usually with
a siliceous cement. The felspar frag-
ments are usually little altered by
weathering, which suggests a rapid
disintegration of the parent granite
or gneiss.

where I is

Armorican orogeny Applied by E.
Suess (1888) to the Late Palaeozoic
(Carbo-Permian) mo intain-building
period of W. Europe, corresponding
to the variscaN of central Europe.
It was named after Armorica, that
part of N.W. France more usually
known as Brittany. The term is also
applied to features of similar nature;
e.g. A. times, A. trend-lines. The
resultant mountains are sometimes
regarded as part of the ALTAIDES. The



ARMORICAN

gen. usage is to regard the A. moun-
tains as the W, representatives of the
whole HERCYNIAN system, the Variscan
as the E. representatives.

array (of goods) A gen. term
used to distinguish any grouping of
particular types of CENTRAL G.’s within
an establishment. It introduces another
stage in the generalization of the data
between individual g.’s and individual
shop types; e.g. within a newsagent’s
establishment there are many types of
individual g.’s, but stationery, news-
papers and confectionery form distinct
a.’s of g.’s.

arroyo (Sp.) A stream-bed, usually
dry, in an arid area, but occasionally
carrying a short-lived torrent after
intensive rain; the term is used esp.
in Latin America and the S.W. U.S.A.
Cf. WADI, NULLAH.

artesian basin A b. in the earth’s
crust, sometimes of great extent, in
which one or more AQUIFERS are
enclosed above and below by imper-
meable strata; e.g. the London B.
Formerly water here saturated both
the Chalk and the layer of Lower
Eocene sandstones, lying in a syncline
below the London Clay and above the
Gault Clay; when wells were sunk
the water rose to the surface. But the
great withdrawals (at present about
1200 million litres, or 260 million gal-
lons a day) have so reduced the orig.
supply that consumption now exceeds
intake on the N. Downs’ and Chilterns’
CATCHMENT areas. ['he WATER-TABLE
and the hydrostatic pressure are fall-
ing, and the water has to be pumped
up. The greatest a. b.’s in the world
are in Australia, where Jurassic sand-
stone aquifers underlie 1-3 million sq.
km. (o5 million sq. mi.), deriving
their intake of water from rain falling
on the E. Highlands. Many of the gooo
wells are deep, descending to as much
as 16 km. (1 mi.), but much of the
water is slightly saline and is used for
watering stock rather than for irriga-
tion. Some experts consider that the
amount withdrawn each year exceeds
the annual intake from rainfall; i.e.
part of the water is derived from
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accumulation during the past, which is
not being replaced. [f]

N r:um‘_ . Artesian  waeil P

Agquifer

Aquifuge

artesian well A boring put down
into an AQUIFER in an A. BASIN; if the
outlet of a w. in the centre of the basin
is at a lower level than the WATER-
TABLE within the aquifer around the
edges of the basin, water will rise in
the well under hydrostatic pressure.
It is named from w.’s of this type in
Artois, N.E. France. The term is also
loosely applied to any w. in which
water rises some distance under
pressure, though not to the surface,
sometimes called ‘sub-artesian’; e.g.
a deep w. was sunk near Wool in
Dorset through the Tertiary beds into
the Chalk to 221 m. (726 ft.) depth,
and the water rose to within 28 m. (93
ft.) of the surface. Pumping is required
in a sub-a. w. [ f ARTESIAN BASIN]

artifact A man-made object, app.
specif. to primitive or prehistoric
weapons and tools, notably of FLINT.

asbestos A highly fibrous group of
minerals, the most important being
chrysotile, which occurs attached to
the walls of veins traversing such
metamorphic rocks as serpentine. The
fibres can be spun and woven into a
textile. A. has a high resistance to
electricity and a very low conduc-
tivity; it is heat-resistant, will not
melt, corrode or decay, and is used
for fire-proof clothing. The fibres are
also processed into sheets. C.p.=
Canada (mostly near Thetford), Brazil,
S. Africa, Rhodesia, U.S.A.

ash Fine material ejected from the
crater of a volcano during an erup-
tion; the term is really a misnomer,
for the a. is not a product of combus-
tion, but consists of finely com-
minuted particles of lava. Specif,,
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coarse a. has grains 0'25—4'0 mm. in
diameter, fine a. has grains less than
o-25 mm. The a. is so fine that it may
be carried very great distances. After
the eruption of Krakatoa in the
Soenda Straits in 1883, a. was carried
twice round the world. When Aniak-
chak in Alaska blew up in 1912, 0:3 m.
thickness of a. fcll on the town of
Kodiak, 8o km. away. In March 1963,
the dormant volcano Irazu in Costa
Rica began to pour out a. across 050
sq. km. (250 sq. mi.) of country; this
lay ‘like a deep fall of black snow’.

ash cone A small volcanic c. of a.;
its shape depends on the nature of the
material, but is usually concave duc
to the spreading outwards of material
near the base, and is less steep than a
CINDER €. There are many a. c.’s
in Iceland; e.g. a group of ninety,
each 35-45 m. (120-150 ft.) high, at
Rauholar, near Reykjavik. Monte
Nuovo, W. of Naples in Italy, grew in
three days to a height of over 140 m.
(460 ft.) as the result of a single erup-
tion. In 1937 an a. ¢., Vulcan, accumu-
lated rapidly at Blanche Bay near
Rabaul in the Bismarck Archipelago,
growing to 180 m. (6oo ft.) during the
first day and 226 m. (740 ft.) in three
days. A few major c¢.’s are made
entirely of a.; e.g. Volcano de Fuego
in Guatemala, 3350 m. (11,000 ft.) in
height.

ash flow See NUEE ARDENTE.

aspect The direction in which a
slope faces, partic. with reference to
possible amounts of sunshine and
shadow; see ADRET, UBAC. A. has
marked effects on the siting of settle-
ments, vegetation and cultivation. Ct.
the S.-facing sides (with villages,
farms, orchards) and the N.-facing
sides (with coniferous forests) of
Alpine wvalleys which trend W. to
E.

association A common word given
a specialized ecological meaning, as
adopted by Dbotanists and geo-
graphers. It is one of the hierarchy
of plant-groupings, an assemblage of
plants living in close inter-depend-
ence, with similar growth and habitat

ATLANTIC

requirements, and with one or more
DOMINANT species which may be used
to denote it; e.g. oak forest. Rather
more complex definitions of an a. are
to be found in botanical literature,
including its relationship to a cLiMax
COMMUNITY.

Asteroids A belt of about 1500 small
heavenly bodies (planetoids), cach less
than ¢. 8oo km. (500 mi.) in diameter
(the largest is called Ceres), revolving
in the Solar System between Mars and
Jupiter. Possibly they are the result
of the break-up of a single former
planet.

astrolabe An instrument formerly
used: (i) in the fixing of latitude by
observing the apparent transit of the
sun across the meridian at midday;
(ii) for measuring the altitude of
any heavenly body.

asymmetrical fold An ANTICLINE
[f8] or SYNCLINE wherein one limb
dips more steeply than the other; e.g.
the IHampshire Basin syncline. In its
extreme form it becomes an OVERFOLD.

Atlantic Polar Front The PoLAR
FRONT between POLAR MARITIME and
TROPICAL MARITIME AIR-MASSES in the
N. Atlantic Ocean.

Atlantic stage, of climate A former
climatic phase, ¢. 5500 to 3000 B.C.,
when the climate of W. Europe (and
probably elsewhere) was milder,
cloudier and damper, with tempera-
tures about 2° to 3°C. above those of
the present; hence the phrase ‘climatic
optimum’. In Gt. Britain there was
extensive growth of mixed oak forest,
widespread peat formation, and a gen.
rise of sca-level of about 3 m. (10 ft.) as
a result of the return of water from the
melting ice-sheets. The formation of
the Straits of Dover occurred ec.
5000 B.C. (the accepted start of the
Upper Holocene). It is sometimes
called the Megathermal Period.

Atlantic type, of coastline A type
of coastline which develops where the
trend of mountain ridges and the
‘grain’ of the relief gen. are at right-
angles or oblique to the coastline;
e.g. the coast of S.W. Ireland, N.W.,
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France, N.W. Spain, Morocco. Ct.
Pacific (CONCORDANT) type of coast-
line.

atlas A uniform collection of maps
in a bound volume. Many early collec-
tions (e.g. Ptolemy, Ortelius) did not
use the actual name. The Mercator A.
(published after G. Mercator’s death)
used the name A. sive Cosmographicae
Meditationes de Fabrica Mundi et
Fabricati Figura (1595), consisting of
107 maps, with a title-page on which
was depicted the muythical character
Atlas supporting the earth. This
was followed by the larger Mercator-
Hondius A. (1606). An a. may include
other than terrestrial maps; e.g. the
Dutch sea-a.’s of the 17th century,
the Palomar Observatory Sky A.
(1956), the Hubble A. of Galaxies
(1961). Some countries have produced
National A.’s; e.g. France, Belgium,
Canada.

atmosphere A thin layer of odour-
less, colourless, tasteless gases sur-
rounding the earth. It consists of
nitrogen (78-08%), oxygen (20-95%),
argon (0°93%), carbon dioxide
(0°03%), and very small proportions
of neon, krypton, helium, methane,
xenon, hydrogen, etc., with amounts
of water-vapour varying from o to
40%. The a. is held to the earth
by gravitational attraction. A very
small amount of ozone (QOyj), the allo-
tropic form of oxygen, is present,
with its max. density at about 30 to 50
km. (20 to 30 mi.). Half the a. lies
within 5:6 km. (3-5 mi.) of the earth’s
surface, 759, within 11 km. (7 mi.),
909, within 16 km. (10 mi.), and 979,
within 27 km. (17 mi.). The ‘weather-
making’ layers are limited to a height
of a few km., esp. as more than half the
water-vapour is below 2300 m. (7500
ft.). The a. is divided into a number of
‘layers’ or ‘shells’, commonly by
temperature characteristics, hence the
TROPOSPHERE and STRATOSPHERE. Other
layers are defined on their physico-
chemical properties (ozonosphere,
IONOSPHERE). The total weight of the
a.is 5'9 x 10 tons. In the atmosphere,
the properties typical of a gas really
cease to exist at 600 km. (370 mi.).
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atmospheric circulation The gen.
c. and movement of air, in the form of
pressure-cells and wind-systems, both
near sea-level and also in the upper a.
See PLANETARY WINDS.

Thermal
D drive

CELL

------ Pou\ﬁ\s\

Thermal
) drive

\
Equator \) c
)
:q
C = surface convergence
D = surface divergence

atmospheric pressure The p. exer-
ted by the atmosphere as a result of its
weight on the surface of the earth,
expressed in millibars (1000 mb. = 1
bar = 1 million dynes per sq. cm.).
The average p. over the earth’s
surface at sea-level is 1013°25 mb.,
equivalent to the weight of a column
of 760 mm. (29'92 ins.) of mercury
at o°C., or to a weight of air of 10333
gm. per sq.cm. (1466 lb. per sq. in.).
See also BAROMETER, BAROGRAPH.

atoll A coraL REerF of circular,
elliptical or horse-shoe shape, enclos-
ing a lagoon. These are found most
commonly in the W. and central
Pacific; e.g. the Gilbert and Ellice
I.’s, Cook I.’s, Marshall I.’s. These
reefs pose problems both of explaining
their shape and also the fact that the
coral extends downward to depths
at which, under present conditions,
it is unable to grow. Charles Darwin’s
subsidence theory postulated that
rings of coral grew around islands sub-
jected to slow gradual submergence.
These have sunk gradually beneath
the sea (or the sea has risen), while the
reef has maintained itself through
upward growth. However, some reefs
occur where insufficient submergence
is evident. R. A. Daly suggested that
coral formation could be related to a
rise in sea-level associated with the
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return of melt-water to the oceans
after the Quaternary glaciation. Sir
J. Murray put forward the idea that
coral reefs could grow up on banks
of their own debris, where growth
would be most vigorous on the outside,
thus causing a coral ring to grow
outwards. [f]

Lagoon

C = Coral

attached-dune A sand-DUNE, either
a TAIL-DUNE or a HEAD-DUNE, accumu-
lating as a sand-drift around a rock
or other obstacle in the path of wind-
blown sand in desert lands. | f DUNE]

attitude App. to the disposition of
a rock-stratum, which may be hori-
zontal or tilted. The term includes the
relationship of a BEDDING-PLANE to
the horizontal plane, given in terms
of its pIP and STRIKE.

attrition The constant wearing-
down into  progressively  more
rounded, finer particles of a load of
rock-material through frictional rub-
bing and grinding during transport
by running water, the wind and waves.
A. does not include the wearing away
of river-beds and banks and of sea-
cliffs; this is ABRASION or CORRASION.

aureole A zone of alteration (META-
MORPHISM) of rocks in contact with
an igneous intrusion, so that complex
mineralogical changes were caused
by the high temperatures. It can be
traced around the margins of a
BATHOLITH, e.g. around Dartmoor,
and is usually associated with the
presence of metal ores. [f BATHOLITH]

aurora  The luminous effect of
electromagnetic phenomena in the
IONOSPHERE, visible in high latitudes

AUTOCHTHON

as red, green and white arcs, ‘draper-
ies’, streamecrs, rays and sheets in
the night sky, best developed at a
height of about 100 km. (6o mi.). Prob-
ably it is the result of magnetic storms
and of clectrical discharges from the
sun during periods of sun-spot activity,
mainly of clectron particles, funnelled
into the earth’s magnetic field and
accelerated to the high energies neces-
sary, causing ionization of gases,
though this is still a matter of research.
It is called the A. Borealis (or ‘N.
Lights’) in the N. hemisphere, the 4.
Australis in the S. Occasionally the
A. Borealis is seen in England, but
it is more common in N. Scotland,
the Orkneys and Shetlands, and
presents a magnificent spectacle in N.
Scandinavia and N. Canada.

australite A small ‘button’ of silica
found in the interior of Australia,
believed to be debris formed ¢. 5000
years ago when some large metcorites
came into collision with the moon.

autarchy Absolute sovereignty,
autocratic rule, despotism.

autarky Though frequently used
as an alt. spelling for AUTARCHY, this
is incorrect, and the term should be
used only to denote economic self-
sufficiency within a national state,
striving to produce its requircments
internally and so diminish its depend-
ence on imports, for national prestige,
as a preparation for time of war and
possible blockade, and because of
inadequate foreign credits to buy
goods abroad.

autobahn (Germ.) A road in Ger-
many with separate carriageways in
each direction, with limited access,
used by high speed motor-traffic. The
term was employed briefly in Gt.
Britain, but is now replaced by
motorway.

autochthon, -ous (i) Strata that have
been shifted little by earth-movements
from their orig. sites, though often
strongly faulted or folded; e.g. the
Helvetides on the N. side of the
Alpine ranges in Switzerland and



AUTOCHTHON

Austria. Crystalline massifs, frag-
ments of the old Hercynian continent
which have not moved horizontally,
though involved within the folding
(e.g. Pelvoux, Mont Blanc, Aar-
Gotthard), are also a. (ii) Descriptive
of the formation of coal from in situ
vegetation. Ct. ALLOCTHON, -OUS.

automated cartography Tech-
niques utilizing lines and points to
enable mappable features to be auto-
matically plotted. This information can
be stored in a computer, the lines as
strings of co-ordinates on magnetic
tape, the points as pairs of co-ordinates
either on tape or punched cards. See
also COMPUTERGRAPHICS, SYMAP, DATA
BANK.

autonomy Derived from the Gk.
autonomia, independence, and indi-
cating the right of self-government,
the attribute of an independent state.
Hence autonomous.

autumn Astronomically, the tran-
sitional period between the autumnal
EQUINOX and the winter SOLSTICE;
in the N. hemisphere this extends
from ¢. 21 Sept. to 22 Dec., in the S.
hemisphere from ¢. 21 March to 21
June. Popularly, a. in Gt. Britain
comprises the months of Sept. and
Oct.; in America (‘the Fall’) it com-
prises Sept., Oct. and Nov.

available relief The vertical dist-
ance between the height of a land-
surface undergoing dissection and the
height of the valley-floors of adjacent
dissecting streams. This figure may be
used in quantitative statements about
landscape geometry and in morpho-
metric calculations.

avalanche The fall by gravity of a
mass of material down a mountain-
side; it can be used for rock (better
LANDSLIDE or ROCK-FALL), but it is
usually restricted to masses of snow
and ice. On steep slopes a.’s may occur
both in winter, when newly fallen
non-coherent snow slides off the
older snow surface, and in spring
when wet, partially thawed, masses of
enormous size fall down the valley
slopes, and where a crust compacted
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by the wind (WIND-SLAB) breaks away
suddenly, often through the passage
of a skier. Other falls may come from
the margins of a HANGING GLACIER.
An a. can be very destructive; during
the spring of 1951 a sudden thaw
after heavy winter snowfall caused
widespread a.’s in Switzerland and
Austria, with much loss of life and
destruction of property. In such
ranges as the Alps, the probable a.
tracks are known, and partic. danger-
ous areas are avoided. Villages, roads,
and railways are carefully sited,
natural a. breaks such as rock spurs
and thick pine-woods are utilized,
and steel a.-sheds are erected at
critical points to protect roads (e.g.
the new Great St. Bernard road-
tunnel) and approaches to railways.
The recently completed section of
the Trans-Canada Highway through
the Rogers Pass in British Columbia
is protected by many miles of a.-sheds.

avalanche wind The rush of wind
in front of an AVALANCHE produced
by the large falling mass; this may be
very destructive, and can cut a
swathe through a forest or a village.

aven (Fr.) (i) A deep shaft-like hole
in limestone country (syn. with
PONOR), orig. derived from a patois
word in the Causses region of the
Central Massif of France; e.g. the A.
Armand in the Causse Méjan, 198 m.
(650 ft.) deep. leading to a vast series of
caves. (ii) The term is used more
specif. in England to describe the
enlarged vertical joints in the roof of a
cave which narrow upward (the result
of carbonation-solution), and some-
times, though not always, open out
into depressions on the surface.

axial plane A p. bisecting the
upper (or lower) angle between the
limbs of a fold on each side of
the crest-line of an anticline, or the
trough-line of a syncline. Inclinations
of this plane from the vertical charac-
terize different types of fold.

[f ax1s, OF FOLD]

axis, of earth The diameter between
the N. and S. Poles, about which the
earth rotates in 24 hours, tilted at an
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angle of about 663° to the plane of the
ECLIPTIC, i.e. at an angle of about 23%°
from a line perpendicular to that plane.
The length of the axis is 12,714 km.

(7900 mi.). (1]

C 10
Bz
North pole

A-B=axis of rotation E plane of ecliptic
C-D=axis of orbit plane of orbit
axis, of fold The central line of a
FOLD (crest or trough) from which
the strata dip away (as in an ANTI-
CLINE: the crest) or rise (as in a
SYNCLINE: the trough) in opposing
directions. See AXIAL PLANE. [f]

AB= axis
ABCD = axial

surface or plane

ayala A local wind in the Central
Massif of France, strong, sometimes
violent, and very warm; similar to the
MARIN.

azimuth (i) In astronomy, the angle
intercepted between the meridian
plane of an observer and the vertical
plane passing through a heavenly
body, measured the nearest way from
the meridian plane. Ct. ALTITUDE. (ii)
In surveying, a bearing read clock-
wise from true N.; i.e. the a. of a
point due E. is 90°, of W. is 270°. By

BDpG

AZONAL

the U.S. Coast and Geodetic Survey, a.
is measured clockwise from zero=S.;
i.e. an a. of 9o°=W., 270°=E.
It may be either the magnetic a.
(measured from the MAGNETIC N.), or
the truea. (measured from the TRUE N.).
In a geodetic survey, the a. is used to
fix the orientation of the system of
TRIANGULATION.

Azimuth of S
Altitude of S

angle H.0.B
angle B.0.S

azimuthal projection Syn. with

ZENITHAL P.

Azoic An obsolescent term derived
from the Gk., ‘without life’, the
meaning of which has undergone
change. It has been used: (i) for
all PRE-CAMBRIAN stratified rocks; (ii)
for the earliest part of Pre-Cambrian
times, irrespective of the nature of
the rocks.

azonal soil A ‘young’ s. which has
not been sufficiently long under the
effects of the soil-forming processes,
agencies and influences to develop
mature characteristics. A. s.’s include:
(i) mountain or SCREE s.’s, on unstable
slopes of rock fragments; (ii) alluvial
s.’s, derived from ALLUvVIUM deposited
by running water, which provides
the material for a good agricultural s.
(with its well-mixed, fine texture,
good mineral content, and its
replenishment in times of flood); (iii)
marine s.’s derived from mud-banks,
sand-banks and dunes, often saline;
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(iv) glacial s.’s, developed on DRIFT;
(v) wind-blown s.’s, including sand
and esp. LOESS (LIMON) as parent-
materials; (vi) volcanic s.’s, derived
from recent volcanic parent-materials
(LAVA, ASH, CINDER, PUMICE), which
because of their high mineral content
form good soils when weathered.

Azores ‘high’ The subtropical
anticyclone in the atmosphere, situ-
ated gen. over the E. side of the N.
Atlantic Ocean. It is more extensive
and continuous during the N. hemi-
sphere summer, and may extend N.E.
to affect W. Europe and Gt. Britain.

backing A change of direction of
the wind in an anti-clockwise direc-
tion; e.g. from S.W. to S., to S.E.
In U.S.A. the term is thus used for the
N. Hemisphere, but in the reverse (i.e.
clockwise) for the S. Ct. VEERING.

backset bed Used mainly in U.S.A.
to denote a deposit of sand on the
gentler slope to windward of a dune,
often trapped by tufts of sparse vegeta-
tion.

backshore The area extending from
the average high-water line to the
coastline. [f coasTLINE]

back-slope The gentler slope of a
CUESTA, which may be compared with
the steeper ESCARPMENT. Most authori-
ties use DIP-SLOPE in connection with
a cuesta, but as the slope is seldom
the same as the dip of the rock, this
can be misleading, and b.-s. is strictly
more correct. [f cuesTa]

back-swamp Marshy areas in a
low-lying FLOOD-PLAIN behind the
LEVEE bordering a river; used specif.
in U.S.A. in respect of the Mississippi
flood-plain.

back-wall The steep rock wall at
the back of a CIRQUE, rising to an
ARETE enclosing it. In cirques in the
British mountains, the b.-w. may be
from 60 to 180 m. (200 to 600 ft.) high.
The huge Walcott Cirque in Antarc-
tica has a b.-w. 3000 m. (10,000 ft.)
high.
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backwash A mass of water running
back down the slope under the influ-
ence of gravity, after a wave breaks on
a beach; the receding movement of a
wave. See also LONGSHORE DRIFT [f].

backwater An area of virtually
stagnant water, still joined to a stream,
but relatively unaffected by its cur-
rent. It develops readily where a
stream splits its channel (see BRAIDED
RIVER) or forms such an acute MEANDER
that the current cuts through its neck
and flows on a more direct course, leav-
ing its old channel as a b.; see oxBow.
The term is also used figuratively.

backwoods First used in U.S.A. to
denote sparsely settled, though par-
tially cleared, forest-land; gen. an area
of pioneer settlement. It is commonly
applied to any sparsely settled area
away from an urban centre.

Bad (Germ.=bath) A common
prefix attached to names of German
towns which are health-resorts.

badlands A name orig. applied to
an area of semi-arid climate in S.
Dakota (called ‘les terres mauvaises a
traverser’ by the French), because it
was so difficult to cross. This area is
now a National Monument 5200 sq.
km. (2000 sq. mi.), with a spectacular
landscape of gullies and ‘saw-tooth’
ridges, cut in vari-coloured Oligocene
shales and limestones. The name is
applicable to any such erosional land-
scape, where a maze of ravines and
valleys dissects plateau-surfaces. B.
formation may result from severe sOIL
EROSION, esp. in an area of sparse and
intermittent rainfall; the first stage is
commonly caused by the destruction of
a protective turf mat, sometimes by
over-grazing.

baguio A tropical storm in the
Philippine I.’s, experienced esp. from
July to November, derived from the
name of a city in the islands. During
July 1911, one of these storms re-
sulted in arainfall of 1170 mm. (46 ins.),
one of the wettest days (24 hours) ever
recorded on the earth’s surface.
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Bai-u The season of heaviest rain in
parts of China and Japan, occurring
in late spring and summer. The B.
rains are sometimes called the ‘plum
rains’, since they occur during the
plum-ripening season.

bajada (Sp.), anglicized to bahada
A continuous, gently sloping fringe of
angular scree, gravel and coarse sand
around the margins of an inland basin,
or along the base of a mountain range,
in a semi-arid region. It has been
formed by the coalescence of a series
of adjacent ALLUVIAL CONES, each
deposited by a torrential, usually inter-
mittent, stream where it leaves a con-
stricted valley; e.g. in Arizona,
Nevada, Mexico and the Atacama
Desert of central Chile. [f pLAYA]

balance of trade  The relation
between the value of the imports and
exports (incl. INVISIBLE EXPORTS) of
any country; this may be favourable
(exports higher) or adverse (imports
higher). In a strict sense, the term
should be limited to visible t.; if
invisible imports are included, a more
suitable term is balance of payments,
which includes also the bullion
account, in fact, all economic trans-
actions between 2 countries.

balk A section of unploughed land
between ploughed areas. In open fields
with a strip system, holdings were
divided by such areas, often under
grass, while larger b.’s separated
groups of strips.

ball lightning A rare form of L., in
which a luminous ball, sometimes
moving, sometimes apparently sta-
tionary, is seen. The cause or sub-
stance of this effect is not known.

balloon-sonde, ballon-sonde (Fr.)
A balloon, hydrogen-filled, which is
liberated into the atmosphere, carry-
ing  self-recording meteorological
instruments. It is thus possible to
obtain data at great altitudes. The b.
rises, expanding as it goes, and
ultimately bursts. The remains of the
b. and the carefully protected instru-
ments return to earth by parachute.
From the recorded measurements, a
profile of changes of temperature and

BANK

pressure with altitude is obtained.
Ct. RADIOSONDE.

bamboo A genus of giant grasses
(Bambusoidea), growing widely within
tropical latitudes (esp. S.E. Asia),
and in favoured areas even well out-
side the tropics (as in S.W. Ireland
and Cornwall). It grows profusely and
extremely rapidly, ranging from a few
cm. to 36 m. (120 ft.) high, and up to
20 c¢m. (8 ins.) in diameter. Some b.’s
are climbers, over 60 m. (200 ft.) in
length. It is so plentiful that it is one
of the commonest and cheapest media
for housing, scaffolding and construc-
tion work in S.E. Asia.

band A long ridge-like hill or spUR,
esp. in the English Lake District; e.g.
the Band, Bowfell.

band-graph A graph with years
plotted on the horizontal axis and
quantities on the vertical axis, show-
ing trends over a period of time in
both the total commodity involved
and its constituents; the ‘bands’ be-
tween successive graphed lines may
be shaded distinctively. This is some-
times known as a compound line-graph
or an aggregate line-graph.

bank (i) A vague term for the mar-
gin of a river. In the cases of a
mountain torrent or of a river in a
CANYON, which usually occupies the
entire valley-floor, or of some wide
FLOOD-PLAINS, b.’s are hardly dis-
tinguishable. It is best marked in
cases where a channel with distinct
sides has been cut in the floor of a
valley by a stream with powers of
vertical erosion. At high-water the
space between the b.’s is full (BANK-
FULL stage) and water then overflows
on to the FLOOD-PLAIN; at low-water
beds of gravel and alluvium appear.
(i1) An area of mud, sand or shells (not
rock) in the sea, usually covered with
fairly shallow water, though deep
enoughnottobea hazard to navigation.
The waters above a b. are usually good
fishing-grounds; e.g. the Grand B.’s of
Newfoundland, the Dogger B. (iii) In
the N. of England and Scotland a hill-
side; e.g. ‘Ye b.’s and braes o’ bonnie
Doon’.



BANK-CAVING

bank-caving On the outside of a
curve in a river’s course, the force of
the current impinges against the bank.
Undercutting and undermining may
result, causing the slumping of masses
of clay, sand and gravel into the river,
where it is swept away as part of its
load.

banket (Afrikaans) A pebble-con-
glomerate containing gold, found in
the Witwatersrand of the Republic of
S. Africa.

bankfull The state of river flow when
the space from bank to bank is com-
pletely filled with water; beyond this,
FLOOD-STAGE is reached. At b. stage
the velocity of the river is thought to
be constant along its whole length.

banner-cloud A cloud which
streams out on the lee-side of a peak
in a clear sky, the result of condensa-
tion within a rising air-current pro-
duced as a forced up-draught by the
mountain. Descent and re-warming of
the air will occur down-wind, and
here the ‘banner’ ends as the water
droplets evaporate. While this flow of
air continues, the position of the cloud
itself remains fixed. E.g. the ‘Table
Cloth’ over Table Mountain (Republic
of S. Africa). A b.-c. may be partic.
pronounced in the case of a prominent
isolated peak; e.g. the Matterhorn. See
LEE-WAVE.

bar (i) A unit of atmospheric pres-
sure, equivalent to 1 million dynes per
sq. cm. At 45°N. latitude, at sea-level,
and at a temperature of o°C., 1 b.=
29-5306 ins. (750'076 mm.) of mer-
cury. It is divided into 1ooo millibars
(mb.). On the s.I., 1 b.=10 NEWTONS.
(i1) A bank of mud, sand and shingle,
deposited in the water offshore parallel
to the coast (offshore b.), across the
mouth of a river, across the exit to a
harbour (harbour b.), across a bay
between 2 headlands (BAY-B.), and
between an island and the mainland
(tromBoLO). A b. may be either an
upstanding and exposed feature of
sand, or a submerged ridge covered at
least at high tide. More specif. the
terms BARRIER BEACH Or BARRIER ISLAND
should be used for the former to avoid
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confusion. (iii) In American literature,
a b. denotes deposits of alluvium, sand
and gravel found in stream-channels,
at the mouth of a river, and even in a
lake, causing navigational obstruction
(e.g. to Mississippi steam-boats). [f]

lagoon bar

lowland coost

barbed drainage pattern A p. of
d. in which tributaries form obtuse
angles with the main stream; they
appear to point up-river. This results
from cAPTURE, which has caused the
main stream to flow in a direction
opposite to its original one. [f]

barchan See BARKHAN,

bar-graph A diagram consisting of
a series of bars or columns propor-
tional in length to the quantities they
represent. They may be: (i) simple,
where each bar shows a total value;
(ii) compound, where each bar is
divided to show constituents as well
as the total value. The bars may be
placed either vertically, horizontally,
or in pyramidal form; the first is
usually most satisfactory when a time-
scale i1s involved. After the scale of
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values has been determined, the
exact length of each bar is computed
and parallel lines are drawn. It is pre-
ferable to leave a space slightly less
wide than the bar itself between each,
although in some cases, particularly
for rainfall diagrams, there need not
be any intervening space; these are
often descriptively known as ‘battle-
ship-diagrams’ from their profiles.
‘When the outline of each bar has been
drawn, it can be filled either in solid
black or with diagonal shading. In a
compound b.-g., several shadings and
stipples may be used to distinguish
each constituent.

[f ALTIMETRIC FREQUENCY GRAPH]

barkhan (barchane, barchan)
(Turki) A crescentic sand-dune,
lying transversely to the wind direc-
tion, with ‘horns’ trailed out down-
wind. It forms when the wind
direction remains constant. It varies
in height to over 30 m., with a gentle
slope on the windward side, a steeper
one on the ‘slip-face’ or lee side where
eddy motion seems to assist in main-
taining a concave profile. If the supply
of sand is continuous, the dune may
advance as a result of the endless
movement of sand up the windward
slope and over the crest, sometimes
constituting a threat to oases. A dune
is sometimes found as an individual
hill, but usually they occur in groups,
a chaotic ever-changing ‘sand sea’.
The main problem is how it originates,
since it appears to occur readily on
fairly level open surfaces; possibly
patches of pebbles,ashrub, even a dead
animal, or a low bump in the ground
may cause the accumulation of a heap
of sand, from which the features of a
characteristic b. can develop. [f1

Praveiling  Wind

barley A cercal grown in middle

BAROMETER

and high latitudes, but which is more
tolerant than wheat, since it requires a
shorter growing season (e.g. it can be
grown beyond the Arctic Circle), and
can stand greater summer drought and
lighter sandier soils. Much is fed to
stock, and certain high quality varie-
ties are malted for brewing and
distilling. C.p.=U.S.S.R., Gt. Britain,
U.S.A,, France, W. Germany, Turkey.

baroclinic The state of a fluid or
gas in which surfaces of constant
pressure intersect surfaces of constant
temperature; a measure of baro-
clinicity (sometimes called baroclinity)
may be derived for the relationship.
between these. This implies in mete-
orology a condition of large-scale

atmospheric INSTABILITY, and the
presence of a frontal zone. [f]
BAROTROPIC
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Temp. 2

Temp. 3

Pressure

RN

Pressure 1,-~---

Pressure

Pressure 3 — — il r—

barograph A self-recording AN-
EROID BAROMETER; differences of
atmospheric pressure are transmitted
to a needle, which traces an inked line
on a moving drum, thus giving a con-
tinuous record (barogram). In another
form, the position of a mercury
meniscus is recorded photographic-
ally.

barometer An instrument invented
by E. Torricelli (1643) for measuring
ATMOSPHERIC PRESSURE, by balancing
the weight of a column of mercury
against the weight of a column of the
atmosphere. Modern b.’s (e.g. the
KEW or FORTIN patterns) have various
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adjustments for applying corrections,
and vernier-scales for exact readings.
Corrections are applied for: (i) latitude,
standardized to 45°N.; (ii) tempera-
ture, standardized to 12°C., 53-6°F.;
(iii) altitude, an average decrease of
33'9 mb. (1 in. of mercury) for each
274 m. (goo ft.) for the lowest 1000 m.,
above which the rate of decrease
becomes progressively less; see ALTI-
METER; (iv) instrumental individuality,
as compared with a standard instru-
ment. Another type is the ANEROID
B. See also BAROGRAPH and BAR.

barometric gradient The amount
of change in atmospheric pressure
between 2 points, as indicated by the
distance apart on a level surface of the
ISOBARS on a synoptic chart, i.e. a
‘steep’ g. involves considerable differ-
ence in pressure, with closely spaced
isobars, while a ‘gentle’ g. has only
slight difference, with widely spaced
isobars. The direction of max. g. is at
right-angles to the isobars. A steep g.
is associated with strong winds. In a
tropical storm (e.g. a HURRICANE or
TYPHOON), there may be a difference of
40 mb. over only 30 km. (20 mi.). Itis
also known as pressure g.

[f GEOSTROPHIC FLOW]

barometric tendency The nature
(increasing or decreasing) and the
amount of change of atmospheric
pressure during a specified period,
gen. 3 hours.

barotropic In a fluid or gas, where
surfaces of constant pressure are
parallel to surfaces of constant tem-
perature; this b. state is equivalent
to zero BAROCLINICITY. The noun is
barotropy. [f BarROCLINIC]

barrage A large structure, usually
of concrete, sometimes of earth,
across a river, impounding a body of
water much deeper than the orig.
river; e.g. the Lloyd B. in Pakistan,
the Asyut B. in Egypt. By some users,
b. is used when no power-station for
electricity is included, paMm if there is,
but this is not universal. Another
distinction regards a b. as being con-
cerned with annual water storage, a
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dam with perennial storage, the latter
impounding more than 1 year’s flow.

barrel A measure of petroleum.
1 b. =32 Imperial gallons, 42 Ameri-
can gallons, 159 litres. 1 ton of
petroleum is equivalent to 7-8 barrels,
depending on its specific gravity.

barren lands, barrens A rather
gen. term applied to much of N.
Canada, characterized by much bare
rock, swamp, TUNDRA vegetation,
permanently frozen subsoil (PERMA-
FROST) and a short intense summer.
The term has fallen into disuse, partly
because the areas are not as barren as
oncebelieved (esp. inrespect of mineral
wealth).

barrier-beach, -island A sandy
bar above high tide, parallel to the
coastline, and separated from it by a
lagoon; it may be sufficiently above
high tide, with dunes lying on it, to be
called a b.-island. From New Jersey
along the E. coast of U.S.A. to
Florida, and along the shores of the
Gulf of Mexico as far as the Mexican
border, extends a string of b.-b.’s,
where a flat coastal plain is bordered
by shallow water. Some probably
started as offshore bars of sand far out
from the mainland, but have been
pushed gradually shoreward by wave
action, forming lagoons known as
SOUNDS; e.g. Albemarle and Pamlico
Sounds behind Cape Hatteras (N.
Carolina). Some b.-islands represent
portions of former sprts. Others are
fragments ofabreached dune-line;e.g.
the Frisian I.’s off the mainland coast
of the Netherlands, Germany and
Denmark. Many b.-islands are now
seaside resorts; e.g. Miami Beach, Palm
Beach (Florida); the Lido at Venice.

barrier-lake A lake produced by
the formation of a natural dam across
a valley. Types include: (i) lakes
ponded behind a land-slide or ava-
lanche; e.g. Earthquake Lake, Mon-
tana, formed after a vast rock-fall in
August 1959; (ii) lakes enclosed by
the deposition of alluvium in a
DELTA; e.g. the Etang de Vaccarés at
the mouth of the R. Rhone; (iii) lakes
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formed by the deposition of a TERM-
INAL MORAINE across a glaciated valley;
e.g. the lakes of the English Lake
District (in part), the Finger Lakes of
New York State: (iv) lakes formed by
ice-dams; e.g. Vatnsdalur in Iceland;
(v) lakes ponded by vegetation dams;
e.g. in the heathlands of W. Europe;
(vi) lakes ponded behind a dam of
calcium carbonate; e.g. L. Plitvicka,
on the Crna R. in Yugoslavia; (vii)
lakes ponded behind a lava dam; e.g.
Lac d’Aydat in the Central Massif of
France.

barrier reef A coraLr. parallel tothe
coast, but separated from itby alagoon
of considerable depth and width.
The Great Barrier R. of Australia
extends from the Torres Strait at 9°S.
to about 22°S., over 1900 km. (1200
mi.) long, and varying in width from
30 to 50 km. (20 to 30 mi.) off Cairns
to 160 km. (100 mi.) in the S. Numer-
ous individual r.’s, crowned with
islands, are spread over an irregular
platform covered with shallow water,
possibly the result of the depression of
a denuded surface below sea-level to a
depth which allowed reef-building
organisms to flourish. Many smaller
examples of b. r.’s are found around
Pacific islands (e.g. Aitutaki in the
Cook group). For theories of the
development of coral reefs, see ATOLL.

[f]
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barrow (tumulus) A mound of
earth and stones covering a prehistoric

BASALT

burial place, in plan either elongated
(‘long barrow’) or circular (‘round
barrow’), partic. common on the
chalklands of S. England, such as
Salisbury Plain (there are estimated to
be over 60oo b.’s in Wessex). The
earliest b.’s in Gt. Britain were con-
structed ¢. 2500—1800 B.c. The last b.
burials were as late as Saxon times.

barysphere Used rather loosely
with several meanings. (i) The whole
of the earth’s interior beneath the
crusT (or lithosphere), i.e. including
both the MANTLE and the CORE; it is
syn. with centrosphere, and sometimes
(incorrectly) is called the bathysphere.
(11) In a more limited sense, the core
only, of 3476 km. (2160 mi.) radius,
consisting of nickel-iron under great
pressure. (iii) By some writers, b. is
used as syn. with mantle and in con-
trast to both the surface crust and the
inner core. The consensus of opinion
favours (i).

basal complex The ancient rocks
in the great ‘shield’ areas of the earth’s
crust.

basal conglomerate A coNGLOM-
ERATE found in the lowest part of a
series of strata resting unconformably
on older rocks. It may appear above
any erosional break, typically as a
beach deposit spread over a former
land-surface.

basal sapping The disintegration of
rocks along the back-wall of a CIRQUE,
thought to be the result of melt-
water making its way down the
BERGSCHRUND, and thus enabling
alternate freezing (by night) and
thawing (by day) to shatter the rocks.

basal-slip A sliding movement of
the basal ice in a glacier over the
underlying rock-floor, caused by the
solid character of the ice, its weight
higher up, and the gradient of its
floor.

basalt A fine-grained, usually dark-
coloured, igneous rock, belonging to
the basic group, with 45-529, silica
(over half plagioclase felspars and the
rest ferro-magnesian silicates), ex-
truded from a fissure in the earth’s
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crust, hence a VOLCANIC ROCK. It
flows readily, forming extensive sheets,
and may solidify in hexagonal columns;
e.g. the Giant’s Causeway, N. lre-
land, and Fingal’s Cave, Staffa. With
andesite, it makes up 989 of the
extrusive varieties. Most of the large
SHIELD VOLCANOES (Mauna Loa,
Hawaii) and extrusive plateaus
(Columbia-Snake in U.S.A.,, N.W.
Deccan in India, Antrim in N. Ireland)
consist of b,

basal wreck An alt. name for

a CALDERA.

base-flow, of a river Used, esp. in
U.S.A,, to indicate that portion of a
river’s volume contributed by ground-
water inflow, as distinct from direct
surface- or overland-flow following
periods of rain. The b.-f. fluctuates
during the year, corresponding to the
height of the WATER-TABLE; in mid-
latitudes it usually is at its lowest in
late autumn following high Evapo-
TRANSPIRATION during summer,

base-level The lowest level to
which a river can erode its bed (or to
which a land-surface can be reduced
by running water), normally assumed
to be sea-level (sensu lato), though
there may be such local temporary
b.-1.’s as a lake or a resistant stratum
of rock. While b.-1. is usually thought
of as a horizontal surface, some
writers, recognizing that streams
require a gradient in order to flow,
regard b.-l. as an inclined or curved
surface which is the theoretical limit
to stream erosion. Such a surface is
practically impossible to define.

[f REJUVENATION]

base-line (i) A carefully measured
line, the initial stage in a triangulation
survey. From its ends a system of
triangles is projected by angular
measurement as an accurate frame-
work for detailed topographical sur-
veying. The British Ordnance Survey
has measured numerous bases in
Britain (e.g. on Hounslow Heath and
Romney Marsh); the current tri-
angulation depends on: (a) the Ridge-
way base, 11,260°1931 m. in length,
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from White Horse Hill in Berkshire to
Liddington Castle in Wiltshire; and
(b) the Lossiemouth base (71707234
m.) near the shores of the Moray Firth.
A b.-l. is measured with every refine-
ment, using an INVAR tape, and
various corrections, as for tempera-
ture, are applied, so that an accuracy
of 1 in 300,000 is attained. (ii) See
LAND SURVEY SYSTEM (U.S.A.).

base map A m. on which further
information may be plotted. A series of
related distributions may be depicted
on a common b. m,

basement complex A mass of very
ancient igneous and metamorphic
rocks, usually (though not always)
Pre-Cambrian in age and very com-
plex in structure, which underlies the
stratified sedimentary rocks.

basic function Used in urban geo-
graphy to distinguish those activities
that form the economic support of a
town. In ct., those activities that serve
only the local community are known as
NON-B. or service f.’s.

basic grassland A type of g.
occurring mainly on chalk and lime-
stone terrain, the dominant grasses
being sheep’s fescue (Festuca ovina)
and red fescue (F. rubra).

basic lava A mass of molten
igneous material on the surface of the
earth, rich in iron, magnesium and
other metallic elements, and rela-
tively poor in silica. It has a low melt-
ing-point and will flow readily for a
considerable distance before solidify-
ing. Usually its flow from the vent of
a VOLCANO is unchecked and free from
much explosive activity. The b. 1. may
form a large flattish cone (a SHIELD
voLcaNo) or, if it flows from a
number of fissures, an extensive
plateau. B. 1. congeals usually as
basalt, sometimes known as flood
basalt.

basic-non-basic component (some-
times expressed as a ratio) In urban
geography the b. c¢. represents the
income earned by firms and individuals
from outside a defined region (e.g. a
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city), while the n.-b. c. is the income
carned inside the region. The terms
arc also used for actual employment
and activities outside and inside the
region resp., and for goods and services
sold outside (exports) and inside (Jocal)
resp.

basic rock A rather looscly used
term for an igneous r. with a silica
content of less than about 529%, and
with more than 459%, of basic oxides
(of aluminium, iron, calcium, sodium,
magnesium and potassium); e.g.
basalt, dolerite, gabbro. Sometimes it
is used still more loosely to indicate
an igneous r. composed of dark-
coloured minerals. The term is apt to
be misleading, even inaccurate, and is
obsolescent. In U.S.A. it has been
suggested that the term should be
replaced by either subsilicic (in respect
of its silica content), mafic (in terms of
its base content), or melanociatic (in
respect of the dark-coloured minerals).

basic slag The waste from a blast-
furnace in which iron ore with a high
phosphorus content is smelted; b. s.
contains  tetracalcium  phosphate,
among other compounds. When
crushed, it makes a valuable fertilizer.

basin (i) A large-scale depression on
the earth’s surface, occupied by an
ocean, hence ocean b. (ii) The area
drained by a single river-system,
hence river b. (iii) A shallow structural
downfold in the earth’s crust; e.g. the
Hampshire, London, Paris B.’s. (iv)
A shallow downfold containing Coal
Measures, hence a coal b.; e.g. Saar B.
(v) An area simply enclosed by higher
land, with or without an outlet to the
sea; e.g. the Great B. of U.S.A., the
Tarim B. (central Asia). (vi) Syn. with
CIRQUE in parts of W. America. (vii) A
depression resulting from the settle-
ment of the surface through the
removal in solution of underground
deposits of salt or gypsum, naturally
or by man’s action. (viii) Part of a
dock-system filled at high tide (#idal
b.), or a part of a canal or navigable
river with facilities for handling
barges.

BATHOLITH

basin-and-range A scries of tilted
FAULT-BLOCKS, forming asymmetrical
ridges alternating with basins. It is
applied as a proper name (‘Basin and
Range country’) to part of S.W.
U.S.A. between the Sierra Nevada
and the Wasatch Mountains, where
the ranges have steep E. faces and
more gentle W, ones.

basin cultivation A method of c.
used to avoid soil erosion resulting
from torrential rainfall. A field is
divided into many small b.’s sur-
rounded by low earth ridges, so as to
hold the water and allow it to sink in,
rather than run off rapidly. E.g. on
the margins of the tropics, esp. in
Nigeria, Sudan and Ghana.

basin irrigation A type of i. where-
by flood-waters are directed into
‘basins’ surrounded by earth banks;
e.g. along the Nile valley in Egypt.

‘basket-of-eggs’ relief See DRUM-
LIN.

batholith (bathylith) A large mass
of igneous rock, wusually granite,
formed by the deep-seated intrusion
of MAGMA on a large scale. The dome-
like upper surface may be ultimately
exposed by prolonged denudation to
form uplands; e.g. Dartmoor and
Bodmin Moor in S.W. England; the
Wicklow and Mourne Mountains in
Ireland; and the British Columbia
Coast Range b., 2400 km. (1500 mi.)
long by 160 km. (100 mi.) widce (the
last is now known to be a series of
separate b.’s, intruded at different
times). Many b.’s are elongated along
the axes of fold-ranges; e.g. the Aar-
Gotthard, Mont Blanc and Pelvoux
massifs along the axes of the Alps; the
Montagnes Noires and the M. d’Arrée
along the Armorican axes of Brittany.
The mechanism by which b.s are
emplaced is not wholly understood.
One theory is of EMPLACEMENT, by
which a vast block of country-rock
foundered and sank into the under-
lying magma; another is that the
country-rock has been absorbed by, or
transformed into, magma by graniti-
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zation. A b. may be surrounded by a
mineralized AUREOLE. [f1

Metamorphic  aureole

X x
*oxoox x0Ty

Igneous intrusion *

X x X x X
X X X

bathyal App. somewhat loosely to
that part of the ocean between 180 m.
and 1800 m. (100 and 1000 fthms.),
broadly the CONTINENTAL SLOPE,
partic. to the benthonic life (BENTHOS)
and the types of deposit found there.
Hence b. deposits of Blue, Red,
Green and Coral muds.

[f ABYssAL ZONE]

bathymetric Relating to the meas-
urement of the depth of a water-body;
a b. map of an ocean, sea or lake, with
contours (known as isobaths) related
to the datum of the mean water-
surface, depicting the relief of its
floor; e.g. the Carte générale bathy-
métrique des Océans, published by the
International Bureau of Hydrograph-
ics in Monaco. Hence bathymetry.

bathy-orographical An adj. ap-
plied to a map depicting both the
altitude of the land and the depths of
the sea, usually by layer-colouring,
with water conventionally shown in
shades of blue, land in green, yellow,
brown.

bauxite An amorphous mass of
clay with a high content of aluminium
hydroxide (41,03.2H,0), usually with
ferruginous and other matter; the
chief ore of ALUMINIUM, the third
most important element in the earth’s
crust (after oxygen and silicon), com-
prising about 15% by volume or 8%
by weight. It occurs widely in felspars
and other silicates. Under tropical
weathering, felspars break down into
clay-minerals, leaving b., varying in
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colour from off-white to red and
brown. C.p. of crude bauxite in terms
of metal content =Jamaica, Surinam,

U.S.S.R., Guyana, France.

bay (1) A wide, open, curving
indentation of the sea or a lake into
the land; e.g. Hudson B., B. of Fundy,
B. of Biscay, Georgian B. (L.. Huron).
Some authorities use b. in a hierarchy
of coastal openings, larger than a
COVE, smaller than a GULF; cf. BIGHT,
EMBAYMENT. But in gen. b. is used
rather loosely. However, a b. has
to be defined precisely in delimiting
TERRITORIAL WATERS. A straight line is
drawn between the natural promon-
tories on either side of the indenta-
tion, and the water area so delimited
is considered to be a b. if its area is as
large as, or larger than, a semicircle
whose diameter is equal to the de-
limiting line. (ii) (Special case.) A
shallow elongated depression in the
coastal plain of E. U.S.A. (the
Carolina B.’s). (iii) Used as a transla-
tion of the Germ. Bucht, indicating an
extension of lowland into an upland
area along a river valley; e.g. Kolnische
Bucht or Cologne ‘Bay’, the Leipzig

‘Bay’. (7]

bay-bar (in U.S.A., a baymouth-
bar) A bank of sand, mud or
shingle, extending wholly across a
bay, usually linking two headlands,
and thus straightening off the coast.
Where only one end of such a feature
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is attached to the coast, it is a SPIT. A
bar linking the mainland with an
island is a TomBOLO. B.-b.’s are pro-
duced: (i) by the convergence of two
spits from opposite sides of a bay; (ii)
by a single spit extending in a con-
stant direction across the bay; (iii) as a
development from an offshore BAR
driven onshore. E.g. Loe B. (Corn-
wall); the b.-b. across Corpus Christi
Bay (Texas); the NEHRUNGEN on the
E. Baltic coast.

bay-head beach, pocket beach A
crescent of sand and shingle at the
head of a small cove between 2
headlands; e.g. along the Pembroke
and Gower coasts of S. Wales;
Cornwall; along the Maine and
Oregon coasts of U.S.A.

bay-head delta A d. formed by a
heavily laden stream depositing much
of its load at the head of a bay.

bay-ice Sea ice, formed in a bay
during a series of winters, thick enough
to impede navigation.

bayou A marshy creek or sluggish,
swampy backwater, specif. along the
lower Mississippi and its delta, and
along the Gulf coast of U.S.A.

beach The gently sloping accumu-
lation of material (shingle, sand) along
the coast between the low-water
spring-tide line and the highest point
reached by storm-waves. The most
typical b. is one with a gently concave
profile; the landward side is backed
by sand-dunes, succeeded by shingle,
then with an area of sand, and rocks
covered with seaweed at or about the
low-tide mark. Some b.’s may com-
prise an extensive area of sand un-
covered at low tide; e.g. in More-
cambe Bay (Lancashire); Long B.
(Washington State); the Florida b.’s;
the coast of New Jersey (Atlantic
City, Ocean City). See also RAISED B.

beach cusp A projection of sand
and shingle, alternating with rounded
depressions, along a b. The projec-
tions are frequently of open cone-
shape, apexes pointing seawards,

BEAUFORT

giving a kind of scalloped pattern.
They are the result of a powerful
swasH and BACKWASH, esp. when
waves break at or near right-angles to
the coast. It is difficult to explain their
initiation, though once started the
eddying swash scours the depression,
moving coarser material on either side
on to the cusps, and progressively
emphasizing it.

beach profile A p. transverse (at
right-angles) to the coastline, usually
concave upwards, since it is steeper
above high water and gentler below.
The b. p. is in equilibrium when the
amount of material accumulated is
more or less balanced by the amount
removed, representing the net result of
the average set of conditions obtain-
ing along that stretch of coast. This
balance is easily disturbed by strong
onshore winds, esp. with exceptionally
high tides, producing destructive
storm-waves which will comb down
and remove material. The b. p. of
equilibrium is part of the overall
shore p.

beaded esker A winding ridge of
gravel and sand of fluvioglacial
origin, with larger humps of material
strung out along its length, the results
of periods of pause in the retreat of
the glacier nurturing the stream which
deposited the e. material. E.g. behind
Flamborough Head, Yorkshire.

[f ESKER]

beaded valley A v. in which a
narrow section alternates with a wider,
more open one; e.g. the upper Yose-
mite V., California.

bearing The horizontal angular
difference between the meridian and a
point viewed by an observer, meas-
ured in degrees clockwise from the
meridian (true b.); e.g. a true b. of
2770° is due W, of 180°is due S. If it is
measured from magnetic N., it is
known as a compass or magnetic b. In
this context it is syn. with AZIMUTH.

Beaufort Notation A code of letters
devised by Admiral Sir Francis
Beaufort, F.R.S., in the early 19th
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century, to indicate the state of the
weather: b. blue sky; c¢. cloudy; o.
overcast; g. gloom; u. ugly threaten-
ing sky; g¢. squalls; kg. line squall;
7. rain; p. passing showers; d. drizzle;
s. snow; 7s. sleet; A. hail; ¢. thunder;
1. lightning; tl. thunderstorm; f. fog;
fe. wet fog; =z. haze; m. mist; wv.
unusual distant visibility; e. wet air,
but no rain falling; y. dry air; w. dew;
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x. hoar-frost. Refinements include
capital letters to indicate intensity
(R =heavy rain); double capitals for
continuity (RR =continued heavy
rain); suffix , for slightness (7o =slight
rain); 7 for intermittence (ir =inter-
mittent rain). On weather maps, this
code is now replaced by symbols; e.g.
® rain, 9 drizzle, A hail, % snow,
<5 lightning, -a. dew.

Beaufort Wind Scale A scale of wind force, devised by Beaufort in 1803,
modified in 1926; it is related to the descriptions of wind effects and estimated

velocity at 10 m. above the ground.

Scale Force

No. Wind {(m.p.h.)

o calm o

I light air 1-3

2 light breeze 4~7

3 gentle breeze 8-12

4  moderate breeze  13-18

5 fresh breeze 19-24

6 strong breeze 25-31

7 moderate gale 32-38

8  fresh gale 39-46

9 strong gale 47-54
10  whole gale 55-03
11 storm 64-75
12 hurricane above 75

Observed effects

Smoke rises vertically

Wind direction shown by smoke drift,
but not by vane

Wind felt on face; leaves rustle; vane
moves

Leaves and small twigs in motion; a
flag is extended

Raises dust; small branches move

Small trees sway; small crests on waves
on lakes

Large branches in motion; wind whistles
in telephone wires

Whole trees in motion

Breaks twigs off trees

Slight structural damage to houses

Trees uprooted. Considerable structural

damage
Widespread damage
Devastation

beck A small stream in N. England,
with a rapid flow, a winding course,
and an irregular bed.

bed (i) A layer or stratum of rock,
usually a feature of the deposition of
sedimentary rocks, divided from the
layers above and below by well-
defined BEDDING-PLANES. The term
is used in 2 ways: (@) in a gen. con-
text, as simply syn. with layer; (b)
in a hierarchical sense, within an
order of increasing magnitude of
LAMINATION, layer, b., STRATUM,
FORMATION. By contrast, some writers
consider that a b. is larger than a
stratum, consisting of several strata.
(i) Applied to a layer of PYROCLASTS,
(e.g. an ash-b.) and to individuals in a

sequence of lava flows; e.g. in N. Skye,
where 25 distinct b.’s of basalt have an
overall thickness of 300 m.; in the
N.W. Deccan where one boring
revealed 29 b.’s. (iii) The floor of an
area covered with water (river, lake,
sea), usually permanently, though it
may dry out temporarily.

bedding The pattern of layers of
sedimentary rocks, sometimes of dis-
tinctive banding, colour, thickness,
composition and texture, separated
above and below by well-defined
planes. When the beds are very clearly
defined, the rock may be described as
well-bedded. The term is also some-
times applied to the tendency of
certajn metamorphic and igneous
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rocks to split in well-defined planes.
See also CURRENT B. [f].

bedding-plane  The surface or
plane separating distinctive layers of
sedimentary rock, indicating the end
of one phase of deposition and the
beginning of another. Sometimes it is
referred to as part of the STRATIFICA-
TION. [f STRIKE]

bed-load, of river The solid mater-
ial carried along the bed of a river by
SALTATION and by gravity; ie. as a
traction load, the particles being
pushed and rolled along the stream
bed. It contrasts with the load carried
in suspension; the b.-l. consists of
coarser, larger material. See SIXTH-
POWER LAW.

bed-rock (i) The solid unweathered
rock underlying the superficial layer
of top-soil, sub-soil and unconsoli-
dated material (the weathered or
residual mantle). (ii) Sometimes used
specif. of solid rock wunderlying
PLACER deposits of gold or tin.

beet, sugar A yellowish-white root
grown for its sucrose content, which
averages 15-209%, of its total bulk.
It requires a fine, rich, loamy soil,
such as derived from loess, limon
or silt, and needs a large labour
supply for hoeing, weeding and
topping, despite developments in
mechanization. B. s. is more expen-
sive than cane s., but it has a higher s.
content bulk for bulk, and transport
costs are lower in W. Europe since
production is closer to areas of con-
sumption than in the case of cane s.
About 1/3rd of the world’s s. now
comes from beet, mainly grown in the
U.S.S.R,, U.S.A,, France, Poland, W.
Germany, E. Germany, Czechoslo-
vakia and Gt. Britain. The crushed
pulp is used as cattle food, and
by-products include molasses and
alcohol.

beheading, of river See CAPTURE,
RIVER.

belt (i) A zone of distinctive charac-
ter, sometimes elongated, sometimes
concentric (as around a city); e.g. of

BENTHOS

rock outcrops (the B. Series of
metamorphic rocks in N.W. U.S.A.);
of climate (TRADE-WIND b.); of vegeta-
tion (CONIFEROUS FOREST b.); of
agriculture (cotton,corn b.’s of U.S.A.);
of land use (GREEN B. around cities);
of a residential area (commuter-b.).
(ii) A narrow strip of water; e.g. the
Great B., Little B., in the Baltic Sea.
(iii) An elongated area of PACK-ICE.

belted outcrop plain An EROSION
SURFACE upon which a series of rocks
outcrop in parallel strips. Parallel
cuesTAas and lowlands may develop
from such areas; e.g. the coastal plain
of S.E. U.S.A,, lying E. of the FALL-
LINE.

ben A Scottish peak, derived from
the Gaelic beinn or beann. The term is
used as a prefix to many hundreds of
Scottish mountains; e.g. B. Nevis,
Lomond, More, Cruachan.

bench A terrace, step or ledge,
usually narrow, backed and fronted
by a perceptible steepening of slope,
produced by mnatural denudational
processes (e.g. a WAVE-CUT B.), struc-
tural movements (STEP-FAULT), Or
artificial excavation (e.g. the result of
quarrying or open-cast mining).

bench-mark (B.M.) A surveyor’s
defined and located point of reference.
The British Ordnance Survey uses a
broad arrow with a bar across its apex
cut in solid rock, walls and buildings,
with a specific height related to
ORDNANCE DATUM at Newlyn, Corn-
wall. The U.S. Geological Survey,
U.S. Coast and Geodetic Survey and
U.S. Corps of Engineers use an en-
graved brass disc, fixed in solid rock
or concrete, related to the Sea-Level
Datum of 1929 (there is a $250 fine
for disturbing a B.M.).

benefit-cost analysis See coOsT-
BENEFIT ANALYSIS. It is commonly
written this way round in the U.S.A.

benthos  Plant and animal organ-
isms living on the sea-floor, in ct.
to free-floating life (PLANKTON) anc
swimming life (NEKTON). B. may b
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divided into: (i) lLttoral (between
high-water spring tide mark and about
20om.depth); and (ii) deep-sea groups.
Theymaylive either in a fixed position,
or be capable of crawling or burrow-
ing. See also NERITIC and PELAGIC.

berg A Germ. and Afrikaans word
used as an element in proper names:
(i) as a single hill or mountain in
Germany (ct. Gebirge, a range); e.g.
Feldberg, Hesselberg; (ii) as a range
in S. Africa; e.g. Drakensberg,
Groot Zwartberg. The element b. is
used in numerous combinations for
physical features; e.g. BERGSCHRUND,
BERG WIND, ICEBERG.

bergschrund (Germ.) (in Fr. rimaye)
A crack around the head of a FIRN-
filled CIRQUE, separating the steep ice-
slope on the BACK-wALL above from
the main snow-field. It represents the
point where the moving ice-mass
which will become a glacier is drawing
away from the enclosing walls of the
cirque. Ct. RANDKLUFT. [f cirQuUE]

berg wind Lit. a ‘mountain wind’,
but specif. a warm, dry, sometimes
gusty, w. blowing mainly in winter
down from the plateau of S. Africa
towards the coast, thus warming
ADIABATICALLY.

berm (i) A narrow terrace, shelf or
ledge of shingle thrown up on the
beach by storm-waves. (ii) A remnant
of a partially eroded valley-terrace,
indicating an interruption of the
CYCLE OF EROSION of a river, leaving
portions of the earlier valley-floor
above the present river-level.

Bernhard’s Index of Concentration
A formula devised by J. Bernhard
(1931) for indicating the degree of c. of
settlement. He argued that c. of
settlement is a function of the number

. H
of houses in each settlement, 5’ and

in the number of settlements in a

given area, f—;— Considering each

function, he obtained the formula

c _H X 4_H4 Ct. DEMANGEON’S
ST Ss st ’

COEFFICIENT OF DISPERSION.
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Bessemer process of steel-making
Molten iron from a blast-furnace is
put into the B. converter, a large egg-
shaped container, through which a
blast of hot air (in the latest plant
oxygen) is blown to oxidize the carbon
present. A certain amount of spiegel-
eisen (an alloy of iron, manganese
and carbon) is added. In a Basic B.
the converter is lined with dolomite or
magnesite, in an Acid B. it is lined
with silica. It was invented by Sir
Henry Bessemer (1813-98).

bevel (i) Used in geomorphology to
describeasurface that has been planed-
off, such as the crest of a hill-top or
a CUESTA, forming a flat surface. (ii)
The inclined plane of the junction
between a horizontal and vertical
surface in a sea-cliff which has been
reduced by subaerial action; e.g. the
bevelled cliffs in N. Cornwall.

[f ACCORDANT SUMMIT LEVEL]

B-horizon The layer in the soil
beneath the A-HORIZON, where much
of the material (colloids, bases and
mineral particles) washed down is
deposited or precipitated; it is some-
times referred to as the zone of
ILLUVIATION, or the illuvial horizon.
It may be marked by the presence of a
HARDPAN. It is usually sub-divided
in detailed soil-studies into B;, B,,
B;, of which the 1st and 3rd are
transitional to the horizons above and
below.

bield (Anglo-Saxon) A  rough
enclosure for sheep, surrounded by
dry-stone walls, esp. among the
mountains of the English Lake Dis-
trict. Commonly used in place-names;
e.g. Nan B. (head of Mardale), Cat B.’s
(Wasdale).

bifurcation ratio The proportion
between the number of streams of one
order of magnitude to the number of
larger streams of the next order of
magnitude which they create through
their confluence. In hydrological work
streams are divided into orders, the
highest being the main river or ‘trunk
stream’; see STREAM ORDER. If in a
particular drainage basin 150 rivulets
of order 1 unite to form 50 streams
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of order 2, the b. r. is 3-0. The term is
somewhat of a misnomer, since b.
would imply division, not uniting.

bight (i) A wide gentle curve or inden-
tation of the coast, commonly between
two headlands; e.g. B. of Benin, B. of
Biafra, Great Australian B. (ii) Some-
times used specif. of a curved re-entry
in an ice-edge in Polar regions.

bill A long narrow promontory,
usually ending in a prominent ‘beak’
or spur; e.g. Portland B. The term has
been extended to include other coastal
projections; e.g. Selsey B.

billabong (Austr. aboriginal) A
stagnant backwater in a stream that
flows only temporarily.

binodal tidal unit An AMPHI-
DROMIC tidal system with two nodes,
rather than the usual one.

biochore (i) A region or unit-area
with a distinctive plant or animal life.
(ii) The part of the earth’s surface
which can support life (W. Képpen).

bioclimatology The study of clim-
ate in relation to organic life, incl.
human beings, other animals and
plants. This may involve esp. ques-
tions of human habitability: housing,
clothing and other health requirements
depending on climatic conditions.

biogeography The study of geogra-
phical aspects of plant and animal life,
esp. in terms of reasoned distributions.

bioherm (i) An old CORAL REEF (ct.
BIOSTROME). (ii) The sedentary organ-
isms (corals, gasteropods, foramini-
fera) which have contributed to its
formation. Sometimes a distinction is
drawn between the mound-like form
of a b. and the more horizontally
bedded BIOSTROME.

biosphere The surface zone of the
earth and its adjacent atmosphere, in
which organic life exists.

biostrome A coral reef currently in
course of formation, with a more or
less horizontal structure.

biotite @A common rock-forming
mineral in both 1GNEOUS and META-

BIRTH=-RATE

MORPHIC rocks, consisting of ferro-
magnesian silicates. It ranges in colour
from brown to dark green, with a
glassy or pearly lustre, and is trans-
parent and translucent. One of the
MICA group of minerals.

biotic Of or app. to life. B. factors
reflect the influence of living organ-
isms, esp. in the development of soil
and vegetation (e.g. bacteria, earth-
worms, ants, termites, moles, field-
mice; in U.S.A. also prairie-dogs,
ground-squirrels and gophers) in ct.
to climatic, EDAPHIC and physiographic
factors.

biotic complex ‘The interacting
complex of soils, plants and animals
which, in response to climatic and
other environmental conditions, forms
a varied covering over much of the
earth’ (S. R. Eyre).

bird’s foot (or birdfoot) delta A
d. which extends out into the sea,
with DISTRIBUTARIES bordered by
narrow strips of sediment; e.g. the
Mississippi d. [f]

The Mississippi

birth-rate A vital statistic of im-
portance to the geography of popula-
tion, since natural increase is a basic
fact. The crude b.-r. is
number of births
total population X
A more refined figure for studying
fertility is the standardized b.-r., in
which age and sex anomalies are

000.
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smoothed out by comparison with a
hypothetical standard population; e.g.
in U.S.A. in 1940, the crude b.-r.’s
for urban and rural areas were 168
and 18'3, while standardized b.-r.’s
were 158 and 19-5 respectively.

‘biscuit-board’ relief The result of
CIRQUE erosion cutting into several
sides of a mountain massif; e.g. the
Snowdon massif.

bise, bize (Fr.) A dry, usually rather
cold N. or N.E. wind, blowing across
parts of Switzerland, N. Italy and S.
France, similar in nature to the
MISTRAL and the TRAMONTANA. It
occurs most frequently in spring,
when it may bring bright sunny
weather, and is also common in winter
when it may bring snow (the b. noire).
It can cause harmful frosts in spring.

bitumen A group of solid or liquid
hydrocarbons which are soluble in
carbon disulphide. Applied generally
to pitch, tar, asphalt; e.g. the sub-
stance obtained from the Pitch Lake,
Trinidad.

bituminous A composite term ap-
plied to a free-burning coal containing
12—-35% volatile matter; it includes
house-coal and gas-coal. The name was
applied in error long ago under the
impression that these coals contained
BITUMEN.

blackband A layer of bedded
carbonaceous ironstone or siderite
(FeCO3) commonly occurring in the
Coal Measures, containing about 30%
of iron. These ores are so closely
associated with coal, esp. in the Lanark-
shire and N. Staffs. coalfields, that they
are virtually self-smelting, i.e. require
little fuel. Considerable reserves of b.
ore still exist, but increasing cost and
difficulty of extraction make them un-
economical. They were not discovered
until 1801, but were very important
in the 19th century. Ct. CLAYBAND.

black bulb thermometer A mer-
cury t. with its bulb blackened,
mounted horizontally in a glass tube
from which air has been removed, and
exposed to the sun’s rays, thus giving
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‘sun temperatures’. This instrument
is now rarely used.

black cotton soil See REGUR.
black earth See CHERNOZEM.

blanket-bog A type of BoG formed
under conditions of high rainfall,
swathing the whole land-surface where
it is relatively horizontal; e.g. the
Moor of Rannoch in Inverness- and
Perthshire.

blast-furnace A furnace with a steel
shell lined with refractory bricks,
charged with iron ore, limestone and
coke, in which the ore is smelted to
produce molten iron; this may be cast
in ‘pigs’, or passed directly to a steel-
converter.

blende See ZINCBLENDE.

‘blight’ In planning terms, the effect
on the value of property of planning
proposals indicating that the life of the
property will be limited. Even though
compensation is payable on acquisi-
tion, such properties may become
virtually unsaleable.

blind valley A v. in limestone,
dry or occupied by a stream, enclosed
at the lower end by a rock-wall, at the
base of which the stream disappears
underground. This may be the result
of: (i) the collapse of the roof of an
underground stream-course; (ii) the
grading of a surface stream to a pro-
gressively falling BASE-LEVEL, forming a
horizontal cave-passage through which
the stream goes underground. E.g.
the Cladagh R., Marble Arch Cave,
near Enniskillen (N. Ireland); the
Bonheur, a tributary of the Dourbie
(thence the Tarn) in the Grands
Causses in the Central Massif of France.

blizzard A very strong, bitterly
cold, wind accompanied by masses
of dry powdery snow or ice-crystals,
with poor visibility (a WHITE-OUT),
under polar or high-altitude con-
ditions. The term was derived from
N.W. gales experienced in U.S.A. in
winter, but now it is used widely for
all such phenomena, esp. in Antarctica.

block-diagram A drawing in either
1-point or 2-point (true) perspective,
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giving a 3-dimensional impression
of a landform; in effect it is a sketch
of a relief model. Geological sections
can be appended to the sides of the
diagram.

block disintegration 'The break-up
of well-bedded and jointed rocks
by mechanical means, notably frost
action. When water freezes in rock
interstices, its volume increases by
about 109, exerting great pressure
and shattering the rocks along lines
of weakness, producing rectangular
blocks; e.g. the Cambrian quartzites
of the Canadian Rockies in Banff
National Park.

block-faulting The division of a
section of the earth’s crust into
individual blocks by FAULTING, some
of which may be raised, others
depressed, others tilted. See FauULT-
BLOCK, TILT-BLOCK. [f]

block-field, -spread See FELSENMEER.

‘blocking high’ An area of atmo-
spheric high pressure (an ANTI-
CYCLONE), which remains relatively
stationary by comparison with ap-
proaching depressions, and which thus
blocks their passage across its particu-~
lar location.

block lava Usually syn. with aa,
but sometimes restricted to truly
angular, non-clinkerous masses of
congealed acid lava.

block mountain A FAULT-BLOCK
(i.e. a block bordered and outlined
by faults), standing up prominently
because of either: (i) its elevation by
earth-movements; or (ii) the sinking
of the surrounding area. E.g. the
Harz Mtns., Vosges, Black Forest. See
HORST, TILT-BLOCK.

BLOW-HOLE

block-slumping A type of Mass-
MOVEMENT down the steep faces of
escarpments and sea-cliffs, esp. where
a stratum of clay underlies more
massive but well-jointed rocks such as
chalk and limestone. The action of
water (esp. SPRINGS) will undermine
the upper strata, and will lubricate the
clay. This b.-s. involves a shearing of
the rocks, a tearing away of a soggy
mass of material, usually with a distinct
rotational movement on a curved
plane (ROTATIONAL sLIP), leaving a
scar on the hillside, while the material
slumps downwards; e.g. the Cotswold
scarp between Gloucester and Chelt-
enham. [f ROTATIONAL SLIP]

blood-group index Differing pro-
portions of 4, O, B and AB elements
are present in the blood of various
population groups; random tests indi-
cate that in the world’s population
gen. the groups are present in average
proportions of A: 38%, O: 37%, B
18% and AB: 7%. The racial affinities
between one population and another
can be expressed in the form of an
index derived from comparing their
respective  blood-group ratios, as
devised by N. Lahovary, and adding
the differences.

Blood- Population Differ-
group X Y ence
A 38 40 2
o 37 45 8
B 18 10 8
AB 7 5 2
100 100 20

Thus the index of racial affinity be-
tween X and Y is 20.

blood rain Rain-drops containing
fine particles of reddish dust, which
have been transported by the wind
from deserts, and washed down from
the atmosphere during precipitation;
e.g. in S. Italy, Sicily, Malta, even as
far as the Canary I.’s, after which
plants are often covered with a reddish
powder,

blow-hole A near-vertical cleft link-
ing a sea-cave with the surface inland
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of the cliff-edge; spray is sometimes
thrown out of the hole by the com-
pressional force of a wave surging into
the cave below. It is formed by
erosion concentrated along a well-
marked JOINT or FAULT extending
vertically from the surface into the
roof of the cave. A b.-h. is usually
formed in well-jointed hard rocks;
e.g. the Old Red Sandstone of the
Orkneys, the Isle of Soay (off Skye),
and the coast of Caithness (Mermaid’s
Kirk); and in Carboniferous Lime-
stone (Huntsman’s Leap, near St.
Gowan’s Head, S. Pembrokeshire). It
is sometimes called a gloup or gloap in
Scotland. [f sTack]

blow-out A hollow in a sandy
terrain, esp. among dunes in deserts,
heathlands and along coasts, or in an
arid plain, formed by wind-eddying
(DEFLATION), partic. where the pro-
tective vegetation has been destroyed.
In arock-desert, a b.-o. may form from
a break in a resistant surface-layer (e.g.
by faulting or localized weathering),
which the wind may enlarge by
eddying into a deflation-hollow. The
floor of an arid intermont basin (e.g.
in Arizona, S. California and New
Mexico) is partic. subject, esp. after a
temporary salt-lake has dried out. A
b.-o0. can also occur in an area of
peat; e.g. on the Millstone Grit
plateaus of the Pennines where wind-
erosion of peat is definitely occurring.

blow-well, blowing well An arti-
ficial w. or a natural spring, found
esp. in E. Yorkshire and E. Lincoln-
shire, which, working on the ARTESIAN
principle, creates fountains or flows
of water above ground. The chalk
AQUIFER is sometimes covered by a
clay aqQuicLupge, which when pene-
trated leads toawater-flow of thiskind.

blubber The subcutaneous fat of a
whale, from which train-oil is obtained.
Some 50-809, of b. by weight consists
of oil, yielding about 10 tons per average
sized whale. The oil is a raw material
for margarine and cooking-fat.

blue-band A distinctive layer of
blue ice in a GLACIER, free from air-
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bubbles, probably the result of frozen
melt-water.

Blue Mud A widely occurring m. on
the CONTINENTAL SLOPE, of terrigenous
origin, earthy and plastic in character,
deriving its colour from the presence
of iron sulphide. The individual
particles are fine (less than o003 mm.
in diameter).

blue sky The apparent colour of the
cloudless s. during the daytime, the
result of the scattering of sunlight by
molecules of air. The short waves at the
blue-violet end of the solar spectrum
are scattered more readily by the finer
molecules at high altitudes, where the
s. appears deep blue. The shade of
blue canbe measured ona scale devised
by F. Linke, with 14 shades ranging
from white to ultramarine.

bluff A steep prominent slope. The
term is used specif. of a valley-slope
cut by the lateral erosion of a river on
the outside of a MEANDER (sometimes
river-cliff). As a river extends its
lateral erosion, it will create a wide
FLOOD-PLAIN, bounded by low b.’s on
either side, cut back wherever a
meander impinges against them. In
the case of a large river (e.g. the lower
Mississippi), the b.’s may lie back a
mile or more from the river channel. A
continuous series of b.’s is sometimes
referred to as the bluffline.

bocage (Fr.) A rural landscape in
N.W. France, with small fields en-
closed by low banks crowned with
hedges, often containing pollarded
oaks and ash. In W. Brittany the
banks may be replaced by dry-stone
walls. It is also used as a prefix in a
PAYS-name; e.g. B. mnormand, B.
breton, B. angevin, B. vendéen.

Bodden (Germ.) An irregularly
shaped inlet along the S. Baltic coast,
produced by a rise of sea-level over a
former uneven lowland surface. The
island of Riigen (off the coast of E.
Germany) consists of a few former
irregular islands, now linked by sand-
spits, and enclosing the Wieker B.,
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Jasmiinder B., Kubitzer B., Greifs-
walder B. [f]
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bog (i) Waterlogged, spongy ground,
with a surface layer of decaying
vegetation, esp. sphagnum and cotton-
grass, ultimately producing a thickness
of highly acid PEAT. (ii) The vegeta-
tion complex thus associated. E.g. on
Dartmoor, the gritstone plateaus of
the Pennines, W. Scotland (Moor of
Rannoch), Offaly (B. of Allen), Con-
nemara and Mayo (Ireland). Wide-
spread b.’s occur in high latitudes in
Canada (MUSKEG), Scandinavia, Fin-
land and U.S.S.R., where an uneven
surface of impermeable rocks with
a partial boulder-clay cover causes
waterlogging. See also BLANKET-BOG,
RAISED BOG.

bogaz plur. bogazi (Serbo-Croat)
An elongated trench-like chasm in
limestone country, notably in the
KARST of Yugoslavia. It has developed
along a clearly defined joint through
CARBONATION-SOLUTION.

boghead coal A close-grained black
or dark brown type of c., containing
algal remains, but with much less car-
bon than BrTuMINOUS c. On distillation
it may produce oil, though not as much
as richer OIL-SHALES. So called after a
locality W. of Edinburgh, where it was
worked.

BONITATIVE

bog-ore A layer of hydrated iron
oxide (usually limonite—2Fe,03.3H,0),
found in peat bogs or shallow lakes,
probably precipitated by the agency of
bacterial organisms. It has long been
worked, since it is fairly rich in iron
(40-609%) and easy to obtain; e.g. in
central Sweden, Finland and Luxem-
bourgY(‘le fer fort’ found as ‘alluvial
iron’ in the valleys of the R. Alzette,
Mamer, Attert and Eisch). The term
also includes the Clinton ores near
Birmingham (Alabama).

bolson A basin of inland drainage,
occurring among the high plateaus
of SSW. U.S.A. in Arizona, New
Mexico and S. California, commonly
containing a salt-lake, with sheets of
rock-salt or gypsum, and usually
rimmed by mountains. Should a
permanent or temporary stream flow
across the basin, it may be referred to
as a semi-b.

bomb, volcanic A mass of lava
thrown into the air during a volcanic
eruption, solidifying in globular
masses of rock before reaching the
ground. This is included in the class
of PYROCLASTS.

bonanza A Sp. term, applied in
U.S.A. to something profitably pro-
ductive; e.g. (i) a ‘mine in b.’, yield-
ing rich ore; (ii) in the past, cereal
growing in newly opened up temper-
ate grasslands, with an accumulated
high humus and mineral content in
the soil, and resultant high yields if
only for a short time (‘b. farming’).

bone bed A stratum containing
fragments of fossil b.’s, teeth and
scales of vertebrates, esp. of fishes.
The concentration of this accumula-
tion may be the result of some rapid
catastrophe; e.g. a submarine earth-
quake which killed all life simultane-

ously. The b. is rich in calcium
phosphate. E.g. the Ludlow B.B.
(Silurian).

bonitative map A m. which shows
land favourable or unfavourable to
specif. types of economic develop-
ment, esp. potentiality for improve-
ment. It is usually constructed by
means of a series of SIEVE-M.’s.



BONNE

Bonne, Bonne’s Projection An
EQUAL AREA P., of modified coNICcAL
type. The chosen central meridian
(c.m.) is divided truly (i.e. 10° lat. =
23L6R, where R is the radius of the
globe to scale), and is crossed by a
standard parallel (s.p.). Each c.m. and
s.p. is selected as centrally as possible
relative to the area to be mapped; e.g.
for N. America, c.m. go°W., s.p.
40°N. The s.p. is drawn using the
customary formula for a CONICAL P.
(for which see table), r=R cot 6
(where 0 is s.p.). All other parallels are
concentric to the s.p., whose function
is merely to control their curvature.
Each parallel is divided truly; e.g.
27 R. cos lat
36
The other meridians are curves drawn
through the division points on each
parallel. Each quadrangle formed by
intersecting parallels and meridians
has its base and height true to scale,
and therefore the p. is equal area, but
scale and shape distortion increase
rapidly to W. and E. The p. is
commonly used for compactly shaped
countries in mid-latitudes (e.g. the
official maps of France on a scale of
1/80,000), and for such continents
as N. America and Eurasia. The limit-
ing case of B., using the equator as the
s.p., is in fact the SANSON-FLAMSTEED
(SINUSOIDAL). [f]
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booley The Irish equivalent of the
Scottish SHIELING.

bora (It.) A bitterly cold, squally
wind, blowing violently down the
mountains from N. or N.E. into the
N. Adriatic Sea, from a high-pressure
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area over central Europe towards the
rear of a depression over the Mediter-
ranean, strengthened by gravity flow
(cf. M1sTRAL). It is most common in
winter, but is known in a weaker form
in summer as the borino. Wind
velocities are at times very high,
when it is sometimes called the
boraccia; 137 km. (85 mi.) p.h. has
been recorded at Trieste, with gusts up
to 209 km. (130 mi.) p.h. Its strength
is partic. marked when the trend of
bays, islands and ridges coincides
with the wind direction, thus funnel-
ling it. It can be a great danger to
navigation and to transport on coastal
roads. The b. is sometimes associated
with cloud and precipitation (rain and
snow), when the cold air undercuts
the moist warm air of the depression
to the S. (‘the rainy b.’), but usually
the depression lies more distant, when
the air is dry and the skies clear (‘the
dry b.).

border An area or zone lying along
each side of the boundary between one
state and another; usually syn. with
FRONTIER. ‘The B.’ is specif. between
England and Scotland.

bore A ‘wall’ of broken water
moving upstream in a shallow-water
estuary with an appreciable tidal
range; it is caused by the progressive
constriction of the advancing flood-
tide at spring tide, retarded by fric-
tion at its base and by a powerful
opposing river current. The b. gradu-
ally diminishes in height and ulti-
ately dies out. E.g. the Severn b.,
sometimes a metre high; the eagre
(also egre, aegir) on the Trent, and the
mascaret on the Seine (both much
reduced by dredging for navigation);
the Hooghly in the Bay of Bengal. On
the Tsien-tang-kiang in N. China
(near Hangchow), the front of the
wave attains a height of 3—4'5 m. (10—
15 ft.) and advances upstream at 16
km. (10 mi.) p.h. The tide rises so
markedly in the Bay of Fundy that the
term b. is commonly applied, though
not in the strict sense.

Boreal (i) Gen. term for a climatic
zone in which winters experience
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snow, and summers are short. (ii)
App. to the N., specif. the northern
coniferous forests. (iii) A climatic
period from about %500 to 5500 B.C.,
generally dry, with cold winters and
warm summers; indicated by the
development of a pine-hazel flora.

bornhardt (Germ.) A residual hill
rising abruptly from the surface of a
plain; cf. INSELBERG, of which term
B. W. Bornhardt was the originator.
Some writers use it with a precise
meaning, implying a granite-gneiss
inselberg, associated with the second
cycle of erosion in a rejuvenated
desert or semi-desert landscape (L. C.
King); others regard it as gen. syn.
with inselberg.

borough Originally a fortified place
(Old English, burh), then a place with
some type of municipal organization;
e.g. in Domesday Book (1087), Wor-
cestershire had three places (Wor-
cester, Droitwich, Pershore) regarded
as b.’s, termed either civitas or burgus,
with burgesses listed. The term now
has a distinct administrative signifi-
cance. In England it denotes a town
with a royal charter; there are two
types: (i) a County B., a town with
the status of an administrative county;
(ii) a Municipal B., which is a depen-
dent part of an administrative county.
The term is also loosely used for other
towns without the official status. There
are various local definitions for a b. in
parts of the U.S.A., Australia, New
Zealand. Note also Metropolitan B. in
the County of London. Cf. BURGH.

boss A small BATHOLITH with a
more or less circular plan, gen.
regarded as having a surface area
(when exposed by denudation) of
about 100 sq. km. (40 sq. mi.); e.g. in
N. Arran (W. Scotland); Shap (West-
morland). Usually it is regarded as syn.
with STOCK, though some regard a b.
as circular, a stock as more irregular.

bottom (i) The low-lying alluvium-
covered FLOOD-PLAIN along a river
valley, esp. in U.S.A.; e.g. the
Mississippi  Bottomlands. (ii) The
floor of a lake, sea or ocean. (iii) A dry

BOULDER-CLAY

valley in chalk country; e.g. Rake B.,
near Butser Hill, in Hampshire. (iv)
The former head of a lake in a U-
shaped valley, now infilled with
sediment deposited by inflowing
streams; e.g. Warnscale B. in the
Buttermere valley, English Lake Dis-
trict.

bottomset beds In a DELTA, the
fine material carried out to sea and
deposited in advance of the main
delta; over them in due course the
FORESET BEDS are laid down as the
delta advances seaward. [f]

DELTA

Rivar deposits

T
foraset beds bottomsat beds

Bouguer Anomaly A phenomenon
first observed by P. Bouguer (1735),
who made gravitational observations
near Chimborazo in the Andes, and
discovered that the actual plumb-line
deviation towards that peak was less
than had been calculated. The same
discrepancy was later found during
surveys in the Indo-Gangetic Plain,
where the estimated deviation result-
ing from the mass of the Himalayas
was 15”7 of arc, but the measured
deflection of the plumb-line was only
5”. This a. results from the deficiency
of mass in the crust underlying the
mountain ranges. In calculating the a.,
the observed gravity is compared with
a formula ‘corresponding to a spheroi-
dal surface with an average value of
the ellipticity’ (H. Jeffreys), corrected
for height above sea-level.

boulder A large individual frag-
ment of rock, exceeding 200 mm,
(8 ins.) in diameter (Brit. Stand. Inst.),
or 256 mm. (about 10 ins.) (U.S.
Wentworth Scale). An example of a
common word given a precise meaning.

boulder-clay An unstratified mass
of clay, containing stones of all shapes
and sizes, often striated, their nature
depending on their source of origin.
It is the product of glacial erosion and
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deposition, without any water trans-
port involved. Many local names are
applied; e.g. Chalky B.-c. and Cromer
Drift of E. Anglia; Hessle and Purple
B.-c. of Lincolnshire and the E.
Riding of Yorkshire. The term TILL is
now preferable, since it does not imply
any definite or specif. constitution.

boulder-field See FELSENMEER.

boulder-train A series of ERRATICS
deposited by a glacier; they are
usually worn from the same identifi-
able bedrock source, carried forward
by the moving ice, and deposited
either in a broad fan-pattern, with the
apex pointing to the origin of the
rock, or in a more or less straight line.
They can be used to map the exact
movement of former ice; e.g. a train
of dark Silurian boulders can be
traced across the limestone Craven
district in W. Yorkshire.

boundary The dividing line be-
tween one political state and another.
Ct. the district or region adjacent on
either side, which is the BORDER (or
FRONTIER).

boundary current Part of the cir-
culation of oceanic water at depth,
along the W. side of the oceans: (i)
flowing S. in the Atlantic from a high
latitude source of deep cold water off
S. Greenland; (ii) flowing N. in the
Pacific from S. of New Zealand; and
(iii) a less marked N. flow from S. of
Africa along the E. coast of that
continent into the Arabian Sea. It has
been suggested by H. Stommel that
(i) meets in latitude 35°S. another b. c.
flowing N. from the Weddell Sea,
where the water turns E. and pro-
duces a great flow around the Antarctic
continent. The edges of the currents
are strongly marked by sudden changes
in temperature and salinity, hence the
term ‘boundary’.

Bourdon tube A type of thermo-
meter or barometer consisting of a
closed curved tube, elliptical in
section, containing spirit; its curva-
ture changes as the temperature or
pressure changes.
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bourne A temporary or intermittent
stream which may flow in a DRy
VALLEY in chalk country after heavy
rainfall, partic. in winter, when the
WATER-TABLE rises above the level of
the valley-floor. It forms a common
place-name element in chalk country;
e.g. Ogbourne in Wiltshire. A con-
siderable time-lag occurs between the
period of heavy rain and the b.-flow;
the water percolates slowly through
the closely jointed chalk towards the
saturated layer. They are also kn