CHAPTER 2

European Environments

While we have taken pains in our introduc-
tion to define Europe largely in cultural and
political terms, it is also important to see
this “continent” that Europeans call home
as a unique and highly varied segment of
the physical world. More specifically, in this
chapter and the two chapters that follow, we
hope to highlight the interactions between
Europeans and the unique physical settings
in which they live, both now and in the past.
As geographers we see these linkages be-
tween human populations and physical envi-
ronments as basic to understanding how Eu-

ropeans live their lives and define the limits

of their everyday space.

We will begin our consideration of Euro-
pean environments by emphasizing their
great diversity. These differences are easily
captured. Any long-distance train or car trip,
for example, cannot help but expose the trav-
eler to significant landscape change, for it is
actually difficult to travel very far across most

parts of Europe without encountering differ-

ent natural or humanized environments. Or,
consider the brief sequence of “bird’s-eye”
impressions of Europeans and their environ-
ments that may be garnered from the window

of a trans-Atlantic jetliner as it makes its grad- -

ual descent along the final stages of a great
circle route to a popular international Euro-
pean terminus like Amsterdam.

On such a flight, our first sighting of Eu-
rope usually comes somewhere off the Atlan-
tic coast of Scotland in the form of a scattering
of small islands. These islands pass silently
beneath us, their barren and rocky surfaces
silhouetted against the diamonds of reflected
morning sunlight that glint up at us from
the wind-blown surface of the North Atlantic.
They are the lonely far outposts of northwest-
ern Europe, standing vigil against the open
sea. But before too many of them have passed
beneath our plane, we begin to see the first
signs of human habitation. Barren and remote
as they may be, some of these small islands
contain settlements, in most cases the remote
homes of sheep herders; and here and there
on a few of the larger islands we see a clus-
tered settlement—a sort of minimally devel-
oped place, with one or two larger buildings,
a number of dwellings, and a small harbor.
What we are viewing from our high vantage
point is but one of Europe’s many distinc-
tive environments. As we look down, we are
drawn to reflect on what it must be like to live
there: perched upon a rocky and barren is-
land, exposed to the harsh North Atlantic

* weather but at the same time quietly se-

cluded from the rush and bustle of our mod-

- ern world.

Since it is not uncommon for the offshore
islands and mainland coast of western Scot-
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land, as well as the highland interior, to be ob-
scured by early morning fog or low clouds,
" our next airborne impression of Europe might
consist of brief glimpses of Northumberland
moors, fields, and villages, caught through
breaks in the cloud cover as we pass over
the northeast corner of England on our way
out over the North Sea. This time the scene
seems much more abundantly humanized.
There are numerous farmsteads and village
settlements, and the upland landscape is lush-
ly green and neatly organized into irregularly
shaped fields and pastures. We also note that
there are sizable towns. These towns appear
to consist of irregularly shaped commercial
centers, surrounded by a patchwork of indus-
trial parks and residential areas. We can dis-
tinguish from the air that some parts of the
townscape are older, some newer. Emanating
from the towns are the unmistakable long
curves and straight lines of railroad rights-of-
way and of highways.

Then we pass out over the North Sea and
are suddenly free of land as the gray-brown
headlands of the English coast slip behind us.
We have been passing rapidly over Europe
now for nearly three-quarters of an hour, but
are nonetheless still able to look down on an
open sea, with no land in sight! But even this
vast watery environment shows signs of hu-
man activity. The choppy waters below are
dotted with craft, large and small. There are
heavily loaded freighters and tankers, lying
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low in the water. There are ferries, fishing
boats, and pleasure craft. As we pass over-
head, we can see them all fairly clearly, along
with their wakes, which indicate the direction
of their travel. We are amazed at the volume
of seaborne human activity below and wonder
about the origin, destination, and purpose of
each craft.

Finally we cross at low level over the coast
of Holland; our plane swings inland before
lining up for the final approach to Amster-
dam’s Schiphol Airport. The Dutch coastline
is nearly straight and clearly marked by a nar-
row stretch of beaches and sand dunes. Be-
hind the dunes extend the polder lands—
great flat and green expanses of reclaimed
land, broken into tiered rows of elongated

- fields separated from one another by long

ribbons of bright reflection given off by the
waters of ditches and canals. Human settle-
ment is everywhere dense. In the country-
side, closely spaced houses and outbuildings,
many of them glass-roofed hothouses, line the
canals and roads. Nearby are sprawling areas
of urban settlement, consisting of neat rows of
semidetached houses with small gardens, or
clusters of multistory blocks of flats. Inter-
spersed are large parks of flat-roofed facto-
ries and warehouses. We are struck by the
constant movement of people and goods be-
low. The canals are full of barges and small
craft; and the Dutch road system, perfectly
engineered and neatly organized into care-

FIGURE 2.1. Polder landscape. Rows of houses,
glass-roofed hothouses, water-filled ditches and co-
nals, ond elongated flat fields of recisimed lond glide
beneath the wing of o frans-Atlantic jetliner cleared for
londing ot Amsterdam’s Schiphol Airport.
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fully marked traffic lanes and turnouts, hums
busily beneath us as we glide to our touch-
down at one of the world’s busiest airports.
Our gradual descent has taken us from the
outer Atlantic fringes of Europe to one of its
great metropolitan centers. We have flown
over a mere 1,000 kilometers of European
space and seen but a tiny and narrow frag-
ment of the whole; but in such a short dis-
tance and restricted area we have noted at
least four completely different European en-
vironments along with their human habita-
tions and uses. Taken all together, Europe is a
vast collection of equally distinctive environ-
ments, each of which has been, of course,
uniquely humanized to some degree. Our

purpose in this chapter is to explore more

fully the range and pattern of European envi-
ronments and at least some of the human uses

of them.

PHYSICAL SETTING

We might begin our exploration by thinking
very broadly about a few of the more general
physical features of the European continent:
its shape, location, and terrain. We have al-
ready suggested that Europe is not so much a
continent in a physical sense as it is in a cul-
tural sense. We understand that Europe as
a physical continent lacks appropriate mass
and, at least along its eastern extremities,
lacks a clearly defined boundary. From a phys-
ical point of view, Europe is more aptly de-
scribed as a complexly structured peninsular
appendage to the great landmass of Eurasia—
a subcontinent rather than a true continent.
Nonetheless, we will acknowledge the ac-
cepted notion of its continentality and pro-
ceed to make a few “grand-scale” observations
about Europe as a physical setting.
Certainly one physical quality that makes
the European continent so distinctive is its
outline. It stands out as an area on the globe
where land meets sea in a strikingly complex
manner. Europe is essentially surrounded on
three sides by great bodies of water: the At-
lantic Ocean on the west; the Mediterranean
and Black Seas to the south; the combined
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waters of the North Sea, Baltic Sea, and Arc-
tic Sea to the north. Between and among
these bodies of water, the continent extends
outward from its Eurasian roots as a long and
intricate assemblage of major and minor pen-
insulas, and islands.

Along with Australia, Europe is markedly
smaller in area than any of the other con-
tinents, but stands alone in its very high
proportion of islands and peninsulas to total
area—or, seen in another way—in its excep-
tionally high ratio of shoreline to landmass.
This deep interpenetration of land and sea
has historically rendered large portions of the
continent accessible to seaborne outside in-
fluences and, conversely, has made the sea ac-
cessible from inland areas in a way not found
in many other parts of the world. Most Euro-
peans, although certainly not all, would count
the sea as an environmental influence of some
importance in their lives, whether it be physi-
cal, economic, or simply recreational. Indeed,
as we will suggest in a later chapter, the close
relationship between Europeans and the
sea constitutes one deep and long-standing
theme in European people—environment in-
teractions.

Another way in which we might think very
broadly about Europe as a physical place is to
consider its relative position on the surface of
the earth. As a westward extension of the Eur-
asian landmass, the continent is, and has often
acted historically as, a “land bridge” linking
Asia with both the western seas and with
northern and western Africa. As such, it has
historically played a major role in facilitating
the movement of people and ideas between
east and west. Indeed, geographers have tra-
ditionally been fond of pointing out that Eu-
rope occupies a rather unique world position
that places it near the center of what has been
called the “land hemisphere.” By this term
they mean the half of the planet’s surface that
contains the greatest possible land area. The
implication is that Europe, of all the conti-
nents, enjoys the best natural connections
with the rest of the inhabited world. While
the real meaning of this might be a bit diffi-
cult to fully appreciate, it is clear that the con-
tinent has benefited, and sometimes suffered,
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FIGURE 2.2, Europe in the world.

from what might be seen as a naturally central
and highly accessible position vis-a-vis much
of the rest of the world. In particular, its expo-
sure to the western seas has presented Euro-
peans with special opportunities for overseas
trade and colonization that have worked to es-
tablish their home as one of the great cross-
roads of the globe.

Another important aspect of Europe’s
global position is its high latitude. The ‘conti-
nent extends from roughly 35 degrees north
latitude on the island of Crete to more than
71 degrees at North Cape, the northernmost
point of the Scandinavian peninsula. Ameri-
cans are, in fact, often surprised to learn that
Mediterranean Europe is at a latitude roughly
comparable to that of the northeastern “met-
ropolitan” area of the United States, or that
the great cities of western and central Europe
lie at latitudes comparable to the sparsely set-
tled coast of Labrador or the southern por-

tions of Hudson's Bay. More northerly Euro-
pean cities such as Oslo, Stockholm, or St. Pe-
tersburg are actually situated nearly as far
north as Anchorage, Alaska. While none of
this implies an especially harsh or inhospita-
ble environment, primarily because so much
of the continent is affected climatically by its
exposure to the moderating influences of the
surrounding seas, it does mean that Europe-
ans live in an environment that lies high on
the curved surface of our planet.

In fact, position is the key to a basic under-
standing of the continent’s individual clima-
tic regimes. Europe stands in the path of
the North Atlantic Drift, the strong oceanic
current that brings relatively warm waters
to the western and northern margins of the
European landmass. Much of Europe also
stands in the path of the prevailing wester-
lies, which, in the absence of any signifi-
cant north—south-oriented mountain barriers,
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means that Atlantic-based weather systems
are carried eastward almost unhindered for
long distances across the continent.

Because of this general eastward movement
of air masses over the continent, two Atlantic-
based weather-generating systems, the Ice-
landic Low and the Azores High, play key
roles in determining climatic conditions over
Europe. Also important, though, is the con-
stant presence of cold Arctic air to the north
of the continent, as well as two seasonal sys-
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terns, the Siberian High, a cold Asian air mass
that extends westward over Russia in winter,
and the Asian Low, which generates low-
pressure systems over southwest Asia in the
summertime. Changes in European weather
patterns largely result from the interplay of
incoming Atlantic air with these air mass sys-
tems over the continent.

The Icelandic Low is an area of persistent
low pressure situated over the North Atlantic.
It generates a succession of eastward moving

v

FIGURE 2.3. Climatic zones.
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cyclonic fronts that carry mild, moist air in
over the western and northwestern portions
of the continent. These North Atlantic air
masses have a moderating influence on ter-
restrial temperatures. The general effect is to
make summers cooler and winters warmer
than one would otherwise expect them to
be. These North Atlantic air masses can also
sometimes combine, especially in winter, with
dry and cold Arctic air penetrating down from
the north. When this happens, a long and
sinuous polar front is formed that tends to
produce churning, stormy, and even chilling
weather.

The moderating effect of the intruding
North Atlantic air masses extends far to the
east, often well into Russia, but as these moist
Atlantic air masses pass deeper into the inte-
rior of the Eurasian landmass to confront the
dry continental air masses of the Eurasian in-
terior, they gradually lose their maritime char-
acteristics. Thus, annual temperature ranges
north of Alpine and Mediterranean Europe
tend to increase as one moves from the more
maritime west to the more continental east,
and precipitation totals tend to decrease. In
winter, the Siberian High can expand to the
west, blocking the eastward movement of the
North Atlantic air masses and locking large
parts of Europe under bitterly cold condi-
tions. This is the infamous “General Winter”
that helped Russia turn back the invasions of
Napoleon's Grand Army in 1812 and halt the
advance of Hitler’s armies during the winter
of 1941-1942. Alternatively, in summer the
Siberian High is replaced by the Asian Low,
which draws the moisture-bearing Atlantic
air masses into the interior bringing rainfall,
while solar heating of the landmass ensures
warmth.

The interplay between the maritime and
continental air masses produces three major
climatic types north of the Alps. The Marine
West Coast climate, which embraces those
parts of northern and western Europe most
heavily exposed to the intrusion of North At-
lantic air masses, is characterized by mild,
wet winters and cool, moist summers. The
Humid Continental climate, which prevails
over all of eastern Europe and the Baltic,
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experiences cold, relatively dry winters and
warm summers with moderate rainfall. In be-
tween the two is a Transitional climate that re-
sults from the interaction of maritime and
continental influences. It covers an area ex-
tending from the east of France into central
and southeastern Europe and evidences ele-
ments of the two more extreme types.

The fourth and last major European clima-
tic type is the very distinctive, subtropical
Mediterranean regime. This results from the
annual movement of a second persistent pres-
sure system, the Azores High. This system
(also known as the Bermuda High) lies out
over the Atlantic well to the west of Europe.
In the summer, the Azores High is displaced
northward and eastward, bringing it closer to
the continent. The effect is to block the south-
ward intrusion of North Atlantic air masses
and produce the hot, dry conditions so typical
of summer in the Mediterranean Basin. The
onset of the Azores High-induced summer
weather patterns may be heralded in the
spring by a hot and desiccating wind-known
as scirocco-that rushes northward, carrying
with it to Spain, Italy, and sometimes even
Greece and Turkey the intense heat of the Sa-
hara. Greece and Turkey are also affected dur-
ing the summer by a dry northeasterly wind,
the meltemi, which originates in the steppe
lands above the Black Sea and often blows
with such force as to cause severe naviga-
tional problems in the Aegean Sea.

The typical Mediterranean summer is
therefore placid, hot, and droughty. For
months on end the skies are blue and the sun
shines down upon the land, and, for the most
part, the winds are light. With almost no rain
the vegetation dries out and browns with
the exception of moisture-hoarding species of
trees such as the eucalyptus, olive, and holm
oak. This is in stark contrast to wintertime,
when the Azores High displaces southwest-
ward and North Atlantic air masses bring ex-
tended periods of cold and turbulent wet
weather—some of the rains can be torrential
and last for weeks—to the western Mediterra-
nean. These air masses penetrate also to the
eastern Mediterranean, but the Siberian High
is often able to send bitterly cold and dry
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northeasterly winds into this region, reducing
winter rainfall there.

But, important as climate is, our most sig-
nificant grand-scale observation about the
European environment is the one with which
we began this chapter: the fact that European
landforms exhibit an amazingly high degree of
variation over relatively small distances. This
small continent is quite amazing in that it not
only encompasses the whole gamut of basic
terrain features, coastal plains, interior plains,
uplands, and mountains but also the area that
each feature occupies is quite small and the
topographic characteristics are so intricately
intermingled. Europe appears, at a glance, to
be highly compartmentalized. Even the rela-
tively broad interior expanses of the North
European Plain, which may appear a uniform
green on most relief maps, can be quite differ-
entiated over relatively short distances. In its
eastern and northern sections, as we shall
soon see, the plain is highly segmented by
glacial and drainage features. In the west, on
the other hand, the gentle folding and eroding
of sedimentary strata have created well-
defined basins and successions of alternating
scarps and valleys, the best examples of which
may be found around the cities of Paris and
London. In a large sense, the continent may
be viewed as an immense patchwork of dis-
tinctive landscapes or natural regions, which
are in turn often connected to one another by
narrow routeways—the well-known straits,
river valleys, coastal plains, mountain passes,
and upland gaps that have served throughout
European history as conveyors of people,
goods, and ideas.

TERRESTRIAL ENVIRONMENTS

To make some sense of the physical diversity
of the continent, it is customary to group ter-
rain features into major landform zones or re-
gions. Here we will identify and briefly de-
scribe four such regions, which are arranged
roughly as latitudinal belts running across the
continent. Ranging from north to south, they
are (1) the Northwestern Highlands, (2) the
North European Plain, (3) the Central or
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Hercynian Uplands, and (4) the Alpine and
Mediterranean South.

The Northwestern Highlands

The Northwestern Highlands, as the name
implies, are found along the northwestern
margins of the continent—and may in some
ways be thought of as the “rooftop” of Europe.
They include the mountainous backbone (the
Kjslen Range) of the Scandinavian peninsula,
the North Sea and Atlantic islands that lie im-
mediately to the north and west of Scotland,
the Scottish Highlands, the uplands of the
Scottish-English borderlands, the northern
portions of Wales, and large parts of Ireland.
We will refer collectively to the above-
mentioned formations as the Caledonian
Highlands. We also include within our North-
western Highlands zone, although physically
different in many respects, portions of the
Fennoscandian Shield, the vast and ancient
geologic formation that underlies much of
Sweden, Finland, and Russian Karelia.

Geologically speaking, these Northwestern
Highland formations are among the oldest
in Europe. The Caledonian Highlands date
from, and derive their name from, the Cal-
edonian orogeny, a period of mountain build-
ing caused by crustal movements in the At-
lantic Basin that took place some 450 million
years ago. In essence, a widening of the
Atlantic Basin produced crustal movements
that uplifted, folded, and transformed an-
cient layers of sedimentary rocks lying on
the ocean floor along the northwestern edge
of the continent, creating in the process a
vast and formidable mountain chain. The ad-
jacent Fennoscandian Shield, along the west-
ern margins of which the Caledonian system
was formed, is made of hard Precambrian
rock and is one of the world’s most ancient
and stable geologic formations (more than
540 million years old).

The mountains, high plateaus, and uplands
that make up the Caledonian Highland sys-
tem today are the severely eroded remnants
of the once rugged and high formations cre-
ated so long ago during the Caledonian period
of mountain building. They are, in fact, forma-
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FIGURE 2.4. Major landform zones.

tions that have been uplifted and eroded away
several times over the course of geologic his-
tory. Glacial erosion, from the Pleistocene era
(ca. 10,000—-12,000 years ago) in particular, has
most recently rounded the surfaces of these
old formations and is responsible for cutting
the familiar deep fjords and U-shaped valleys
of Scotland and western Norway into the
faults and depressions of the bedrock.
Compared to younger mountains elsewhere
in Europe, elevations are relatively low, with
peaks rarely exceeding 1,500 meters. The

highest peak in Scotland, for example, is Ben
Nevis, which reaches just 1,343 meters, while
the highest point in the Welsh Highlands is
Mount Snowden at 1,085 meters. The Cal-
edonian system is at its highest in parts of the
Kjglen Range of western Scandinavia, where
some peaks reach heights of more than 2,000
meters.

Their location along the northwestern mar-
gins of Europe and their generally southwest
to northeast orientation puts the Caledonian
formations in a blocking position vis-a-vis the
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FIGURE 2.5. Northwestern Highlands.

eastward moving frontal systems that sweep
in, one after another, off the North Atlantic.
These moisture-bearing weather systems pro-
duce heavy precipitation as they are forced to
rise over the western slopes of the Caledonian
highlands. Persistently gray and wet, with
stony or boggy soils and a regime of low
and stunted vegetation, many highland land-

scapes project a rather bleak and brooding ap-
pearance and are only marginally hospitable
to human occupation. With the exception of
narrow coastal flats that skirt the margins of
islands, bays, and fjords, where marine depos-
its uplifted out of the sea offer a modicum of
agricultural potential, human settlement is
generally sparse.

FIGURE 2.6. High fiell. This photo is typical of
the ice-scoured and exposed rock of the Kjalen
Range, which forms the mountainous badbone of
the Scondinavian Peninsula, The landscape is
largely barren; the only vegetation comes in the
form of small plants that ling to crevices between
the rocks.



FIGURE 2.7. Balsfijorden. This fiord is typical of the many “U-
shaped” glacially carved valleys found up and down the length of
western Norwoy. Note how settlement clings to the “standflat,” the
narrow 20ne of arable soils along the wuter’s edge. Most of this narow
coostal resource was uplified from the sea in postglacial times.

The range of natural vegetation and fauna
in the Caledonian Highland zone is remark-
ably narrow compared to other parts of Eu-
rope. These areas were among the last to be
freed of the great ice sheets that covered
much of northern Europe during the last gla-
cial period, and were consequently at the tail
end of the process of biotic recolonization that
followed the retreat of the glaciers. This is es-
pecially true for Ireland, which was quickly
cut off from the continent by rising seas.
There was perhaps only about a 1,500-year
window of opportunity during which migra-
ting species might have reached Ireland. In
addition, constant exposure to the stormy
North Atlantic placed a high value on the
adaptive capabilities of the few biotic species
that did manage to establish themselves
there. The isolation of Ireland and the diffi-
culties of biotic establishment are reflected in
the fact that the island has fewer than half of
the floral species native to nearby Britain.
Lacking such species as snakes, moles, wea-
sels, fallow deer, and elk, Ireland can also be
said to possess a comparatively impoverished
range of native fauna.

The Caledonian highland zone is, economi-
cally speaking, regarded as a relatively weakly
endowed environment. As we have already
noted, it offers only limited opportunity for
intensive agriculture. And, although histor-
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ically somewhat important in the produc-
tion of metallic minerals—particularly copper,
iron, and tin—little of economic value can be
competitively produced today {although parts
of Norway and Scotland have certainly bene-
fited from their proximity to the North Sea oil
fields). Good hydroelectric potential is one
compensating factor, but the land is primarily
used for extensive agricultural pursuits and
increasingly for tourism.

Closely associated with the Caledonian
Highlands in our regional scheme is the Fen-
noscandian {or Baltic) Shield, the great mass
of crystalline rock that underlies a large area
of northern Europe centered on Scandinavia.
The shield tilts slightly downward from north
to south. Over much of Sweden, Finland, and
Russian Karelia the shield is often at or very
near to the surface. Farther south and east,
where it extends beneath the Baltic to reach
parts of northern Poland, the Baltic States,
and Russia, it lies more deeply beneath the
surface. The massiveness of the shield has
made it a relatively stable part of the earth’s
outer crust, resistant to the movements of
other formations around its periphery. As we
have already noted, the great lateral pressures
of a widening Atlantic basin that originally
built the Caledonian Highlands did much of
their mountain-building work along the un-
yielding northwestern fringes of the shield.

In the north, where the shield is so near the
surface, it is often exposed. This is due to the
scraping and scouring actions of the last ice
sheet, which in many areas simply removed
all surface materials and laid bare the hard
crystalline rock of the shield. Indeed, the
direction of the movement of the ice may
be seen in some places by deep grooves
and striations left by the glaciers on the ex-
posed rock. Elsewhere the glaciers randomly
strewed heavy deposits of erosional material
across the surface of the shield— boulders,
stones, earth, gravel, and sand—leaving a
highly chaotic, and often poorly drained,
landscape of hills, ridges, lakes, and marshes.

While very resistant to lateral pressures,
the shield did succumb to the immense
weight of the ice sheets that covered it during
the last ice age. The weight of the ice sheets,
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FIGURE 2.8. Glacial erratic. The power of glacial processes is evi-
dent in many Nordic landscapes. Here large boulders left on the land
by the glaciers may be seen strewn among a recently thinned stand of
pine trees in western Sweden.

which were up to 4 kilometers thick, caused
the shield to subside—settling downward into
the more liquid mass of basaltic rock that lies
beneath it. With the retreat of the ice sheet,
the weight was removed and the shield began
slowly to rebound, a process that continues to
the present. As a consequence, the slow uplift
of the land (nearly 1 meter per century at the
upper end of the Gulf of Bothnia) and a corre-
sponding gradual retreat of the sea are physi-
cal facts of considerable significance to hu-
man settlement in northern Europe. Indeed,
some Swedish port towns, founded at river
mouths along the Bothnian Gulf during the
early part of the 17th century, have been
forced by uplift to build modern downstream
port facilities because the original town sites
are no longer situated on the coast. A com-
pensating submergence of the earth’s crust
along the southern margins of the shield has
meant that human settlement in low-lying
lands along the North Sea coastlines of the
Low Countries, Germany, and western Den-
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mark has faced environmental circumstances
that are quite the reverse.

The natural landscape of the shield, then, is
one that is profoundly influenced by its geo-
logical and glacial history. It is a landscape of
exposed rock or heavy glacial deposition, of-
ten chaotically arranged and poorly drained,
with most settlement clustered along coastal
areas, rivers, and lakes where uplift and stream
action have provided small areas of arable
soils. Uplift also explains why the small settle-
ments of western Norway are strung out along
the strandflat, a narrow and discontinuous
shelf of land whose uplifted marine deposits
offer a tenuous foothold for agricultural settle-
ment along the rocky edge of the Caledo-
nian coast. The ancient crystalline rocks of
the shield offer important mineral resources,
chiefly in the form of metallic ores, such as
iron, copper, nickel, zinc, manganese, lead,
silver, and gold. Sweden, in particular, has
been known historically for its high-grade
iron ores. The industrial exploitation of natu-
ral resources of all kinds, including extensive
forestlands, has been an important part of the
region’s economic history. The shield also has
abundant hydroelectric potential, which has
been systematically developed in partial com-
pensation for its lack of fossil fuel deposits.

Given the extremely high latitude of this
part of Europe (large areas lie north of the
Arctic Circle), there is a marked north—south
zonation of vegetational regimes and, much
like the Caledonian Highlands to the west,
the shield is home to a relatively narrow
range of native species. In the extreme north,
high latitude and altitude combine to produce
a sparse alpine-tundra vegetation of dwarf
shrubs and grass heath. Farther south and at
lower altitudes, the vegetation cover turns to
cold-hardy species of birch, before giving way
to a largely coniferous forest of spruce and
pine that stretches southward to the Milaren
Basin of south-central Sweden and the south-
ern coastal areas of Finland. There a mixed
forest of coniferous and deciduous trees takes

over, with oak, birch and aspen figuring prom-
inently among the latter. Sheltered in part
from the Atlantic weather systems by the Cal-
edonian Mountains to the west in Norway, the
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2. European Environments

FIGURE 2.17. Massif Central. This deeply incised volley near
Millau in Fronce’s Massif Contral is the product of stream action and
typical of the ruggedness for which this beautiful but forbidding region
is known.

est rises above surrounding formations to an
impressive 1,493 meters. The crests of the
Bohemian Forest rise to 1,457 meters and
the Ore Mountains to 1,244 meters, but the
Hercynian Uplands are for the most part sig-
nificantly lower. Much of the erosion in these
upland regions has been water-based. Where
softer sediments cover the older rocks, rivers
or streams have often cut deeply incised V-
shaped valleys, along which human settle-
ment follows the valley floors while pasture
and woodland cover the slopes.

Taken as a whole, Hercynian landscapes
may be seen as a complex jumble of high pla-
teaus, forested ridges, fertile valleys, deep
basins, and small plains. They offer up the
quintessentially compartmentalized Euro-
pean environment, in which terrain affords a
delicate balance between naturally protected
refuge and easy connections to the outside
world. Some of the most famous linking
routeways and gateways in Europe are found
within the Hercynian upland zone including
the Rhéne—Saéne Corridor, which links the
Mediterranean coast of France with the Paris
Basin through the Dijon Gap and with the up-
per Rhine through the Belfort Gap; the Rhine
Valley itself, which links the North European
Plain with the alpine passes leading to the
Mediterranean south, as well as with Dan-
ubian Europe via the Bavarian Gap. Farther
to the east lies the Elbe Gap, which opens the
otherwise highly enclosed Bohemian Basin to

5

the North European Plain; and the Moravian
Gate, through which north-south movement
is facilitated between the Vienna basin and
the plains of Poland.

The Hercynian Uplands are not generally
known for their abundant energy resources,
although coal-bearing rifts are important in
such places as the Ore Mountains, the Bohe-
mian Forest, South Wales, and the Massif
Central. Europe’s most important coalfields
are, however, often situated on the margins of
the uplands where the deeper fossil-bearing
strata of plains and basins are upturned and
exposed, and historically have been used in
conjunction with the abundant and varied
mineral deposits that are found in some Her-
cynian regions. The Ore Mountains, for exam-
ple, were famous between the 14th and 19th
centuries as a rich source of silver and iron,
and are mined today for uranium, lead, zinc,
copper, and sulfur. The Harz Mountains are
similarly known for their deposits of silver
and other minerals, including uranium. Cop-
per, lead, and zinc deposits are found in Her-
cynian formations located in Spain and Po-
land, while tin, tungsten, and uranium have
been mined in Cornwall and the Massif Cen-
tral.

The Hercynian region is unevenly settled.
The uplands consist of relatively sparsely
populated ridges and plateaus, interspersed
with more intensely occupied valleys and bas-
ins. The region is known for its diverse scen-
ery, both physical and cultural, and exerts a
profound attraction as a nearby recreational
retreat for the major population centers of
the North European Plain. A particularly im-
portant recreational lure since early times is
the widespread occurrence of hot mineral
springs, which are the sites of resorts and
health spas. Famous examples include the
town of Spa in the Belgian Ardennes (from
which the name for this kind of resort de-
rives), the world-renowned spas of Karlovy
Vary (Karlsbad) and Maridnske Lazne
(Marienbad) in the Ore Mountains, the spa
town of Lamalou Les Bains in the Orb Valley
of the Massif Central, and the glamorous
Black Forest health resort city of Baden-
Baden. Once the exclusive domain of the rich
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2. European Environments

and famous, many of the region's famous spas
have enjoyed a modern renaissance as health
retreats for Europe’s rapidly aging popula-
tion.

The Alpine and Mediterranean South

Our final major landform region is a complex
zone of rugged mountains, plateaus, deep bas-
ins, coastal plains, and islands that spans the
entire southern reaches of the continent. The
region contains the youngest and most spec-
tacular mountains in Europe, whose origins
lie in the great but relatively recent tectonic
pressures created by the northward move-
ment of the African plate, which plunges be-
neath the European landmass all along the
length of its Mediterranean margin. These
tectonic pressures emanating from the south
have been at work for roughly 20 million
years and continue today, as evidenced by the
frequent and widespread earthquake and vol-
canic activity for which southern Europe is all
too tragically known. The grain of the south-
ern mountain system runs roughly parallel to
the Mediterranean coast and at right angles to
the thrusts of the pressures that have created
it. Many of these formations were built from
material laid down on the floor of an ancient
sea, the Tethys, which once covered much of

FIGURE 2.19. Vulcanism. Siromboli is one of seven volcanic is-
lands, known colledively as the Aeolian Islands, which lie off the coast
of Sicily. With its small white housas, olive groves, and citrus orchards
precariously clinging to the flanks of its huge volcanic cone, the islond
broods majestically but ominously over the quiet waters of the Mediter-
fanean.
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the region. Their marine origins are revealed
in the widespread occurrence of limestone
and sandstone formations and the exposure of
marine fossils.

This southern mountain system is actually a
series of mountain chains, many of which
have distinctive geologic and topographic fea-
tures. Beginning in the west, they appear in
Iberia as several ranges or cordilleras, in-
cluding the steep Atlantic-facing Cantabrian
and difficult-to-traverse Pyrenees Mountains
in the north, and the less rugged Central
Sierra, Iberian, Sierra Morena, and Bética
ranges that so neatly compartmentalize the
central and western portions of the Iberian
Peninsula. These ranges also combine with
the major westward-flowing rivers of the Ibe-
rian Peninsula, the Porto, the Tagus, and the
Guadalquivir, to orient the central plateaus
and western valleys of Iberia toward the At-
lantic, leaving the remainder of the peninsu-
lar land mass to turn its face toward the Medi-
terranean.

From the Iberian Peninsula the system ex-
tends eastward beneath the surface of the
western Mediterranean Basin, reemerging
briefly as the Balearic island group before es-
tablishing itself again on the Riviera coast as
the French Maritime Alps. From there, the
Alpine system runs north for a distance along
the Franco—Italian frontier. These ridge lines
reach their highest elevations—Mont Blanc
(4,807 meters) and the Matterhorn (4,478
meters)—as they turn eastward and fan out
to form a wide band of rugged longitudinal
ridges, separated by glacial river valleys, that
traverses the length of Switzerland, Austria,
and northernmost Italy, before ending in Slo-
venia as the Julian Alps. A southward trend-
ing offshoot, consisting of the Apennine and
Sicilian Mountains, forms the backbone of the
Italian peninsula and the island of Sicily.

Farther to the east, the system appears
again in the form of the Carpathian Moun-
tains, which run in a great arc from the Vienna
Basin to the Iron Gate and links the Alps with
the many and complexly situated mountain
ranges of Balkan Europe (the Transylvanian
and Dinaric Alps, and the Pindus, Balkan,
and Rhodope Mountains). From the Balkans,
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the southern system continues eastward, the
peaks of countless underwater mountains
forming the Greek islands of the Aegean Sea.
It reappears on the Anatolian peninsula of
Turkey in the form of a pair of coastal moun-
tain chains (the Kuzey Anadoglu along the
Black Sea coast and the Taurus along the
Mediterranean coast) and a central high pla-
teau. The system reaches its eastern terminus
as the rugged Caucasus Mountains, which
contain Europe’s highest summit in the
Elbrus Massif (5,642 meters).

The relative youth of the southern moun-
tain system means that many of its ranges
are sufficiently high and rugged to obstruct
communication and movement, although few
have actually proven to be a serious obstacle
for long. Of all of the ranges in the system,
the 430-kilometer-long Pyrenees chain, which
separates Iberia from the rest of mainland Eu-
rope, seems to have been the most effective
transportation barrier. The northward-facing
steep slope of the Pyrenees and the lack of
easily negotiated passes have historically con-
strained most traffic to the narrow coastal ar-
eas at either end of the range.

Other ranges have proved to be less of a
barrier, imposing restrictions on movement
rather than closing it off altogether. The grain
of the Alps in Switzerland, Italy, and Austria,

|. PEOPLE AND ENVIRONMENT

for example, which consists of a series of east-
west running ridges and longitudinal valleys,
might be seen as a natural barrier to north-
south movement. Yet, they are traversable at a
number of points where streams have cut
deeply enough into ridgelines to produce low
passes. The distances over these passes are
relatively short. Famous alpine passes such as
Mont Cenis, Great Saint Bernard, Simplon,
Saint Gotthard, Spliigen, Semmering, and
Brenner have played important roles in link-
ing the Mediterranean with northern Europe
since early times. The western passes leading
from Italy to the Rhone Valley have a par-
ticularly long history, while in the east the
Brenner Pass, which links the lower Po Plain
with Austria and Bavaria, was heavily used as
far back as the Stone Age.

The St. Gotthard Pass, which was really not
used much before the 13th century, proved in
the long run to be especially important be-
cause it links northern Italy to the Swiss pla-
teau in a single ascent and decline. Although
only a single track, incapable of supporting
vehicular traffic until 1830 when an all-
weather road was built, the St. Gotthard route
was for centuries the most important north—
south link across the Swiss Alps. A railroad
line was added in 1882 and a motorway tun-
nel in 1980.

FIGURE 2.20. Mountain barrier.
High ond rugged, the Pyrences sepa-
rate Spain from France. Seen here from
the Spanish side, a road leads north to-
ward one of the high passes, as well the
micro-state of Andorra, which nestles
among some of the highest peaks in the
range.
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2. European Environments

Farther to the east, the Carpathians are by
contrast relatively low. They are also deeply
penetrated by rivers and have many low
passes and gaps. They have never really been
a major barrier to movement. This is espe-
cially true of the Northwestern and Central
Carpathians. With the exception of the Tatras
massif, which rises to 2,665 meters along the
Polish—Slovak border, these two sections often
appear more like a series of long hilly plateaus
than mountain ranges. In Romania, the East-
ern Carpathians are generally a bit higher
and more rugged, but the Transylvanian Alps,
which form the southern arm of the horse-
shoe-shaped Carpathian system, are traversed
by a number of low-altitude passes that pro-
vide relatively easy access between the Wal-
lachian Plain and the Transylvanian Basin.

The mountains of the Balkan Peninsula
are far more rugged and complex (the word
Balkan means mountain). The Dinaric Alps,
which parallel the Dalmatian coast of the
Adriatic Sea, are a fairly effective barrier to
travel. The limestone ranges of these moun-
tains are relatively high, reaching 2,692 me-
ters in northern Albania, and there are no eas-
ily negotiated natural passes. On the other
hand, the hinterlands of the Dinaric Alps,
which extend deep into the interior of the
Balkan Peninsula, contain a number of impor-
tant connectors in the form of interior basins
and river corridors. The valleys of the east-
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FIGURE 2.21. Alpine longitudinol
valley. This phato taken ot daybreak,
from the window of o passing frain,
coptures the misty quietude of one of
the many long valleys that run between
the parollel ridges of the Swiss Alps.

ward-flowing Sava and Morava Rivers, for ex-
ample, connect the upland regions of eastern
Croatia and Bosnia with the Danube and the
lowland heart of Serbia. The Morava—Vardar
Corridor links the Aegean Sea with the
Danube Valley by connecting the northward-
flowing Morava River with the southward-
flowing Vardar River at their headwaters near
the Macedonian-Kosovo border above Skopje,
and has served as a major north—south trans-
portation route across the Balkan region since
the amber trade of prehistoric times.

FIGURE 2.22. Carpathions. This Carpathian peak in Slovakia, with
its gentle and heavily wooded slopes, hordly seems infimidoting. Al-
though the Carpathions form an almost continuous horseshoe-shaped
arc running through Slovakio, western Ukraine, and Romania, they are
relatively easily traversed ond have never been a serious barrier to
movement.
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The Balkan Mountains of Bulgaria, which
run east for some 450 kilometers from the
Serbian border to Cape Emine on the shore
of the Black Sea, seem to cut the coun-
try in half, separating the Danube Valley in
the north from the Maritsa Basin, sometimes
known as the Thracian Plain, in the south.
The mountain barrier is actually not partic-
ularly high, reaching only 2,376 meters at
Botev Peak. More than two dozen passes al-
low traffic to cross easily from north to south,
except in winter when snow hinders passage.
Farther to the south the Rhodope Mountains,
while not particularly high at 1,000-2,000 me-
ters, have a sufficiently difficult topography to
make them one of the more inaccessible parts

of the Balkan Peninsula. The Pindus Moun-

tains, which sweep down from Albania and
Macedonia to form the backbone of mainland
Greece, are rugged enough to constitute a for-
midable physical barrier, but are broken in
key places by passes.

FIGURE 2.23. The Peloponnese. This scene is typical of the rug-
ged, heavily eroded mountuin landscopes of Greece. The sparse vege-
totion on the slopes of this valley in the eastern mountains of the
Peloponnese is made up primarily of drought-resistant species.

. PEOPLE AND ENVIRONMENT

While rarely an effective barrier to commu-
nication, the southern mountain system often
does play a significant role as a climatic di-
vide, helping to separate the Marine West
Coast, Transitional, and Humid Continental
climates of temperate Europe from the Med-
iterranean climate of southern Europe. In
the summertime, for example, the Pyrenees
and their westward extension, the Cantabrian
Mountains, effectively block the southward
movement of moist air masses that come in
off the North Atlantic. While their northern
slopes enjoy abundant rainfall, the southern
slopes and adjacent high plateaus farther to
the south have a dry, steppe-like climate in-
duced by the persistent heat of the dry, stable
air mass that dominates the Mediterranean
summer. Similarly, the various alpine ranges
along with the mountains of the Balkan penin-
sula help to accentuate the differences be-
tween the warm and pleasant climatic condi-
tions found in Italy and the coastal areas of
the Balkans from the harsher climates of cen-
tral Europe and the eastern interior of the
continent.

The climatic barrier imposed by the south-
ern mountain system is not, however, en-
tirely effective. The southward displacement
of the Atlantic air masses affecting Europe in
wintertime enables wet and stormy Atlantic
weather systems to slide south of the barrier
from time to time and enter into the Med-
iterranean Basin. This produces the intense
periods of winter precipitation from which
the bulk of the basin's annual supply of at-
mospheric moisture derives. The movement
of winter storms through the basin can also
have the effect of drawing cold, damp winds
down through the gaps in the mountains or
even over the crests of the mountain ranges.
The mistral is a breathtakingly cold wind that
is drawn, in this fashion, down the Rhoéne-
Saéne Corridor and into the western Mediter-
ranean basin. In the same way the cold bora, a
wind that has been known to top 130 kilome-
ters per hour, rushes over the alpine mountain
barrier to chill the Adriatic and the eastern
coast of Italy. The many basins and corridors
strewn about the mountainous Balkans region
also provide the passageways that enable cold
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winter temperatures to creep far southward.
Conversely, Mediterranean air sometimes
spills northward over the alpine mountain
barrier in the form of a warm, desiccating
wind known as the Fohn. The aspre is a simi-
larly warm wind of Mediterranean origin that
invades the Garonne Plain in southwestern
France.

The landscapes of the Alpine and Mediter-
ranean South are among the most varied in
Europe. The highest mountain ranges in the
western Alps are permanently snowcapped at
around 2,500 meters on the shaded north-
facing slopes and at about 3,000 meters on the
south-facing, or Sonnenseite, slopes. Melted
water from glaciers feeds the headwaters of
many of the alpine rivers. Heavy glaciation
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FIGURE 2.24. Montes de Toledo. In the high interior
of the Iberian Peninsulo, the open and seemingly endless
Meseta londscope strefches out o meet the sky, not unlike
the high ploins londscapes of the American West.

was prevalent throughout these mountains
during the Pleistocene, leaving behind a dis-
tinctive alpine landscape of arétes, cirques,
matterhorns, U-shaped and hanging valleys,
and long moraine-blocked lakes. Below the
snowline is a treeless zone of alpine pastures,
and below that the coniferous forests that
blanket the foothills and the alpine valleys, at
least in places where people have allowed
them to remain undisturbed. The Pyrenees
were also once glaciated, but no ice sheets re-
main today. The Carpathians and many of the
Balkan mountain chains are very heavily for-
ested in coniferous and deciduous species,
and can be snow-covered in winter.

The mountain ridges, slopes, and plateaus
most immediately surrounding the Mediter-

FIGURE 2.25. Lake Lucerne. The Alpine bar-
rier is often penetrated by long finger lokes, which
were dommed behind the terminal moraines pro-
duced by the glaciers as they worked their way
~ down out of the mauntains. These lakes, as can be
seen in this photo of Lake Lucerne near Thun, of-
ten serve as points of enfry to mountain passes.




PP ——————— e

s

60

ranean were once covered extensively with an
open forest of widely spaced and drought-
resistant evergreens and wooded shrubs set
among rich grasslands, but many centuries of
deforestation, soil erosion, and grazing have
removed most of this original vegetative
cover. Today many mountainous and upland
areas in Iberia, the south of France, Italy,
the western Balkans, Greece, and Turkey are
either barren or covered with a vegetation
regime consisting primarily of one of two
drought-resistant types. The first is most com-
monly known by the French word maquis, but
also as mmacchia in Italian, mattoral in Spanish,
longos or xerovoinii in Greek, and al arachd
in Arabic. It is a scrubby evergreen vegeta-
tion, usually about two meters in height, con-
sisting of such plants as juniper, holm oak, and
broom heath. A second kind of plant cover,
which is lower, more varied in its species,
and covers the ground even more sparsely is
known in French as garrique (tommillares in
Spanish, and phrygana in Greek). It typically
consists of a variety of aromatic plants, such as
rosemary and thyme. The absence of deep
forest cover, coupled with steep slopes and
unstable soils, renders many Mediterranean
mountain and upland landscapes susceptible
to dramatic erosion during the winter rainy
season.

In addition to its mountain and upland
landscapes, the Alpine and Mediterranean
South contains numerous coastal plains and
embayments, as well as a wide variety of inte-
rior valleys, basins, and corridors. Intensive
Mediterranean agriculture, relying heavily on
the cultivation of olives, citrus fruits, and
grapes, is focused on the numerous small
pockets of coastal plain or embayments
{(known as huertas in Spanish) that dot the
coasts of mainland and islands alike. Major
coastal lowlands, such as the Andalusian Low-
land, the Plain of Languedoc, and the Po
River Valley, figure prominently in the re-
gions distinctive landscape mix. So do the
highly varied landscapes of the great eastern
intermontane basins, such as the vast Hun-
garian Basin, the Transylvanian Basin, the
Wallachian Plain, the Morava-Vardar Corri-
dor, and the Maritsa Basin, which offer every-

. PEOPLE AND ENVIRONMENT

thing from the steppe-like environmental
conditions found on the Hungarian Plain to
the deltaic flood plains of the Danube in east-
ern Wallachia. A few of the coastal lowlands,
such as the Plain of Salonika, the Pontine

- Marshes, and the Ebro delta, present special

problems of drainage and malarial disease
that have, until relatively recently, defied hu-
man development.

In many parts of this region deposits of in-
dustrial minerals of various kinds are impor-
tant. The Iberian Peninsula has been known
historically for the production of copper, tin,
silver, and gold, and has also become an im-
portant modern source of tungsten, zinc, and
uranium. Greece produces bauxite in consid-
erable quantities, as well as nickel and asbes-
tos, and the Greek islands were historically
important as sources of copper, silver, and
lead. Switzerland, Austria, and Italy, on the
other hand, are almost entirely bereft of sig-
nificant deposits of industrial resources. The
Balkan Peninsula is perhaps best endowed, al-
though most of its mineral resources are of
limited quantity or quality.

The Alpine and Mediterranean South is rel-
atively poorly endowed with energy re-
sources. The Iberian and Italian peninsulas
and the Alpine regions can claim few petro-
leum or coal reserves of any size or quality.
Minor reserves of oil and natural gas are
found in some of the interior basins of the
Balkan Peninsula and in the Danube corridor,
most notably in Romania near Ploesti, and in
offshore locations in the northern Aegean Sea.
There are also scattered pockets of coal pro-
duction here and there throughout the Balkan
countries. Hydroelectric power is an impor-
tant source of energy in some areas, particu-
larly in Switzerland and Austria, but also in
the Danube Valley after the narrow Iron Gate
gorge became the site of a major dam and
power station project jointly undertaken and
completed by Romania and the former Yugo-
slavia in the early 1970s.

For the most part, rivers all across this re-
gion tend to be short, with highly seasonal
flows. In the wet winter season they are often
swollen. During the dry summer season they
are reduced to only a small flow, and can even
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dry up entirely. They therefore lack the navi-
gable qualities of their northern and eastern
European counterparts. The major exceptions
are the Ebro, the Rhéne, and the Po; and es-
pecially the long Danube, all of which enjoy a
more or less constant supply of water from
mountain snows. The Danube is the region’s
longest river. It flows eastward for some 2,850
kilometers from its headwaters in southwest-
ern Germany to the Black Sea. Now linked to
the Rhine by the Main-Danube Canal, the
Danube has become a major artery for the
movement of goods by barge between north-
western and southeastern Europe.

Surface water is an important resource in
the drier parts of the Iberian Peninsula, as
well as in Italy and Greece. Dams and reser-
voirs are common landscape features there,
especially since the advent of large-scale irri-
gation projects in the middle and latter parts
of the 20th century. In Spain, the govern-
ment is currently contemplating an ambitious
scheme to divert huge amounts of water south
from the Ebro via an elaborate system of
tunnels and aqueducts to the country’s dry
Almeira region, where farmers will use it
to grow winter fruits and vegetables for the

FIGURE 2.26. Iron Gate. As it posses along the Serbian—
Montenegrin and Romanian border, the Danube River is suddenly
forced to work its way through o gap between the Corpothian and Bol-
kan Mountains. The narrow gorge, known as the lron Gate, was long o
major choke point for movement along the river. Only since 1896 has
river traffic been able to bypass the gorge by way of the Sip Canal. To-
day the lron Gote is the site of a large hydroeledric power dam, which
fils the riverbed behind the dam with backed-up water.

61

north European market. If the controversial
plan is approved, it will be Europe’s largest
irrigation project.

The Special Case of Iceland

The physical geography of Iceland is a special
case that warrants separate treatment. Geo-
logically speaking, Iceland is the youngest of
European environments. The oldest forma-
tions on Iceland are only about 16 million
years old. The origins of the island are volca-
nic. It is a remnant of a vast basaltic dome that
rose up from the floor of the Atlantic and then
collapsed suddenly, leaving a group of small
basalt islands that were eventually connected
to one another through continued volcanic ac-
tivity to form a single land mass. Volcanism
persists on and around Iceland even today.
There are around 200 active volcanoes on the
island, and new eruptions occur at the rate of
about one every 5 years. The island has many
hot water springs and natural steam fields, es-
pecially in the younger volcanic areas. Glaci-
ation also remains an active force on Iceland.
Glaciers cover extensive parts of the island.
Since the soft volcanic rock is easily eroded,
the effects of glacial movement on the land
are especially marked.

Iceland is very much a natural landscape still
in the making—a landscape that gives the im-
pression of immaturity in the ruggedness of its
outline and the presence of strong physical
forces at work. The island is nearly devoid of
forest cover. Compared to many other parts
of Europe, the Icelandic landscape seems
naked, especially in the interior. A small num-
ber of tree species are found on the island, but
their distribution is quite limited. This is due in .
part to natural conditions. But there has also
been a profound human effect. Extensive birch
woods and woody scrublands did exist in many
coastal areas when settlers first arrived a little
more than a thousand years ago. These wood-
lands were largely cleared by settlers and given
over to grazing. Only a small part of the original
woodland survived the impact of such human
activity, although modern reforestation and
conservation has increased the vegetative
cover somewhat.
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MARINE ENVIRONMENTS

In addition to the four major terrain regions
described above, it is important not to forget
the marine environments that both surround
and penetrate the European landmass. The
most useful way to organize the marine en-
vironments is to think of Europe as being
bounded on the west by the Atlantic (and its
deep-water northern extensions, the Norwe-
gian and Arctic Seas) and enveloped in the
north and south by two symmetrical arcs of
continental and interior seas. The northern
arc is made up of a complex assemblage, in-
cluding the English Channel and Irish Sea,
the North Sea, the Skaggerak, the Kattegat,
the @resund and Danish Belts, and the Baltic
Sea along with its three major extensions, the
Bothnian Gulf, the Gulf of Riga and the Gulf
of Finland. Although not strictly connected by
open water, we might also add to this north-
ern arc the White and Barents Seas, which
are linked to the Baltic by canal via the
Karelian depression. The corresponding
southern arc consists of the Mediterranean
and its various component and offshoot seas
(the Ligurian, the Tyrrhenian, the Adriatic,
the Ionian, and the Aegean Seas), which are
connected by the Dardanelles, the Sea of
Marmara, and the Bosporus to the Black Sea

and its smaller northern annex, the Sea of
Azov.

1. PEOPLE AND ENVIRONMENT

FIGURE 2.27. Herdiebreid. The origins of Iceland ore
volconic, and volcanic formations, both active and inadive,
dominate the londscope. The flat fop of Heidiebreid is due
to the foct that the volcano’s devetopment 100k place be-
neath an ice sheet. Note the barren, treeless Ycelandic fand-
scape in the foreground.

The Northem Seas

The marine environments of the northern arc
have one physical characteristic in common.
They all occupy portions of a submerged con-
tinental shelf that extends far beyond the
shorelines of northern and western Europe.
As a consequence, all are relatively shallow,
rarely exceeding 200 meters in depth. The av-
erage depth of the North Sea is only 90 me-
ters. The sea has many extensive shallows
such as the Dogger Bank, a vast underwater
moraine feature from the last glacial age,
which is covered to depths of only 15 to 30
meters. The only really great depths, reaching
nearly 700 meters, are found in a long trench
off the western and southern coasts of Norway
that links the Skaggerak to the deep waters of
the North Atlantic. The average depth of the
Kattegat is less than 25 meters; and the Baltic
is quite shallow nearly everywhere, with an
average depth of just 55 meters.

At the same time, the component parts of
the northemn arc all have distinctive charac-
teristics of their own. The westernmost seas
and straits are much influenced by the Atlan-
tic. They lie directly in the path of the Atlantic
Drift, which means that their waters are rela-
tively warm and remain free of ice throughout
the winter. The warm and well-mixed waters
of these marine environments are also ideally
suited to the growth of plankton and a wide
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9. European Environments

variety of fish, including cod, haddock, mack-
erel, plice, sole, and whiting. Their abun-
dantly productive fisheries have traditionally
been an important resource, although nowa-
days overfishing has become a serious prob-
lem.

Exposure to the ocean also means that
these westernmost northern seas can be
stormy and treacherous for seafarers. None-
theless, the North Sea and adjacent waters
have long been one of the world’s busiest
shipping areas. By the late Middle Ages, a
lively maritime trade had developed between
the towns that surround the sea, and from
these great ports intrepid seafarers ventured
out in the 16th and 17th centuries to found
and profit from the commerce of overseas em-
pire. These waters today are alive with mer-
chant and fishing vessels. The Europoort
complex at Rotterdam handles more tonnage
than any other port in the world. The large
port complexes at La Havre, Antwerp, Lon-
don, Bremen, and Hamburg also contribute
to the ever-present volume of North Sea ship-
ping. More recently, the discovery of major
beds of petroleum and natural gas beneath
the floor of the North Sea has proven, as we
have already pointed out, to be a major boon
to the economies of surrounding states. The
commerce of the North Sea now includes the
piped output of an array of il platforms that
extend southward all the way from the Shet-
land Islands to the Dogger Bank, as well as
the production of a line of natural gas fields
that stretches from the east coast of England
to the Frisian Islands.

Farther to the east, the Baltic claims dis-
tinction as the world’s largest brackish-water
sea. The salinity of its waters is much reduced
by the great quantities of fresh water that flow
into it from the many long rivers along its
coast, and by the fact that its connections with
the western seas are restricted by the narrow
Danish straits and the shallow Kattegat. The
salt water that enters through these shallow
western outlets is cold and heavy, which
causes it to sink and not to mix well with sur-
face waters. The waters of the Baltic are gen-
erally less than one-third as saline as ordinary
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FIGURE 2.28. Wind farms. The northern ses provide a source of
energy beyond that of North Sea oil. Wind farms, such as this one, are
an increasingly commonplace coastal sight acioss all of northem Fu-

fope.

seawater. Levels of salinity are especially low
at the northern end of the Gulf of Bothnia.
Nearly landlocked and sheltered from North
Sea tides, the Baltic seems more like an in-
land lake than a sea. It is easily navigated, al-
though parts freeze over in winter due to low
salinity, shallowness, and exposure to cold
continental air. Icebreakers are needed dur-
ing most winters to keep ports along the up-
per shores of the Gulf of Bothnia free of pack
ice. Drift ice often forms in the Gulf of Fin-
land, and during severe winters may some-
times close ports for days along the Polish
and German coasts. Drift ice has even been
known to impede traffic on the @resund.
Like the North Sea, the Baltic has always
played an active commercial role. The 110-
kilometer-long @resund is the most direct
natural link between North Sea and Baltic
shipping, and one of the world’s busiest sea-
lanes. Between 1429 and 1657, Denmark
controlled both shores of this strategic strait
and levied tolls, from its great fortress of
Kronoborg at Helsinggr, on all shipping that
passed through the strait. Even after Sweden
took possession of the eastern shore of the
@resund in 1658, the Danes continued to col-
lect the Sound Dues on shipping until forced
by the British to suspend the practice in 1857.
Commerce to and from the North Sea was
also facilitated in 1895 by the construction by
Prussia of the Kaiser Wilhelm Canal (Kiel Ca-




nal) across the base of the Jutland Peninsula.
In Russia, the completion of a White Sea-Bal-
tic Canal system, using penal labor during the
1930s, made it possible for ships of seagoing
size to move not only back and forth between
the White Sea and the Baltic but also to reach
the Black Sea via Russia’s internal canal and
river system. Thus, taken all together, the as-
semblage of seas and straits that makes up the
northern arc plays an important role as a

bridge between all the lands and peoples of
northern Europe.

The Southern Seas

The southern arc begins with the Mediter-
ranean, the world’s largest inland sea. The
Mediterranean is nearly 4,000 kilometers
in length and attains great depths, reaching
4,900 meters in the Ionian Basin off Cape
Tafneron on the southern coast of Greece,
4,517 meters off the Isle of Rhodes, and 3,785
meters off the west coast of Italy near Naples.
The sea may be divided quite naturally into
two large basins, a western and an eastern,
separated by an underwater ridge (less than
400 meters depth) that runs between the is-
land of Sicily and the coast of North Africa.
These two basins, in turn, may be divided into
smaller basins. The western sea breaks down
into the Albordn Basin between Spain and
Morocco, the Algerian Basin between Algeria
and France, and the Tyithenian Basin be-
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FIGURE 2.29. @resund. Visible on the for side of
the Bresund from the Swedish city of Helsingborg is
the coust of Denmark ot Helsinger. The 112-kilome-
ter-long shait has long been one of the most heavily
used waterways in the world. Here, ot its narrowest
point, the Danish coast is just a little over 4 kilome-
fers away. '

tween Italy and the islands of Corsica, Sar-
dinia, and Sicily. The eastern Mediterranean
can be subdivided into the Adriatic Sea be-
tween Italy and the Balkan Peninsula, the
Ionian Basin between Greece and Libya, the
Levantine Basin between Turkey and Egypt,
as well as the island-dotted waters of the
Aegean Sea between Greece and Turkey.
The Mediterranean is connected to the At-
lantic by the narrow (13 kilometers wide)
Strait of Gibraltar, through which Atlantic and
Mediterranean waters are exchanged—the
Atlantic waters flowing in on racing surface
currents, while the heavier Mediterranean
waters flow beneath the surface in the oppo-
site direction. The waters of the Mediterra-
nean, however, are distinctly different from
their Atlantic counterparts in that they are
saltier and warmer, the former quality coming
from the fact that the evaporation of water
from the surface far exceeds the inflow of
fresh water from the rivers that drain the sur-

rounding land. Indeed, the sea receives more -

water from the Atlantic than it does from trib-
utary streams. Mediterranean waters are also
quite warm and are governed by a complex
system of surface currents. Marine life is
abundant, including hundreds of species of
fish, sponge, and coral. There is little varia-
tion in tides, a feature that facilitates shipping.
Winter storms, however, can be a severe
threat to navigation. The Ottoman Turks, who
were a major naval presence in the eastern
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Mediterranean in the 16th and 17th cen-
turies, actually refrained from sending their
fleet out during the winter months for fear of
losing it.

The Mediterranean is connected to the
Black Sea by way of the Sea of Marmara and a
pair of very narrow and strategic straits—
the Dardanelles and the Bosporus—through
which run strong and dangerous currents
in the direction of the Mediterranean. The
Dardanelles—Sea of Marmara-Bosporus con-
nection between the Mediterranean and the
Black Sea is one of the four great Maritime
Gateways in Europe, the other three being
the Strait of Gibraltar, the English Channel,
* and the @resund. Ships passing north to the
Black Sea must first negotiate the Darda-
nelles. Known to the ancients as the Helles-
pont, the Dardanelles has a fabled history
filled with great armies ferrying across its
narrow waters {only 1.2 kilometers wide) in
search of conquests in Europe or Asia, his-
toric castles and fortresses built to control its
traffic, and a bitterly fought World War I cam-
paign on Gallipoli, the long peninsula that en-
closes the strait on its western side.

On the northern shore of the Sea of Mar-
mara and nestled between the waters of the
Golden Horn and the entrance to the Bos-
porus lies Istanbul, long known as Constan-
tinople, the ancient city of Roman and Byz-
antine emperors and fabled center for nearly
five centuries of the Turkish Ottoman Em-
pire. Above the city of Istanbul, the Bosporus
leads north past villages, palaces, and castles
and, since the 1970s, past two enormous sus-
pension bridges to the waters of the Black
Sea. The narrow Bosporus is one of the
world’s busiest waterways, carrying three
times as much traffic as the Suez Canal and
four times as much as the Panama Canal.
Ironically, it is also a difficult passage for the
fleets of oil tankers and cargo freighters that
use it. The waters of the Bosporus “slope”
downhill by some 20 degrees from north to
south. Southbound ships are carried along by
the swift current, which can easily cause a
captain to lose control of his vessel. Accidents
are fairly frequent and today’s sharply
increased tanker traffic carrying crude from
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Russian oil fields have caused many to worry
about new disasters. According to the 1936
Treaty of Monteaux, which governs traffic on
the strait, ships have the right to pass through
without any “formalities,” including the pay-
ment of taxes and tolls, or the requirement
that they accept local pilots to help them navi-
gate the passage. As a result, only about 40
percent of the large ships take on local pilots.
The authorities maintain that the ships in the
worst condition to successfully negotiate the
strait are, unfortunately, the least likely to
seek assistance.

The Black Sea has peculiar water qualities.
There is a heavily saline bottom layer that has
little movement, contains heavy concentra-
tions of hydrogen sulfide, and has absolutely
no marine life. The upper layer, which re-
ceives great quantities of fresh water from the
long and heavy-flowing rivers that empty into
the sea around its northern shores, has low
salinity, a marked counterclockwise current,
and abundant marine life. These rivers, with
their great loads of silt, have also turned the
northern and western shore of the Black Sea
into an extensive area of deltas, sand bars, and
shallow lagoons. The Sea of Azov, which is fed
by the Don and Kuban Rivers, has a maxi-
mum depth of only 13 meters. Its outlet to the
Black Sea, the Strait of Kerch, is a mere seven

FIGURE 2.30. Bosporus. This vessel is moving south along the
Bosporus past the fortress of Rumeli Hisar, built by Mehmet Il (the
Conqueror) in 1452 as a shrategic move in his plan to capture Constan-
tinople. This is the narmowest paint on the waterway and the sife of the
second of two modern suspension bridges thot span the Bosparus fo
link Evrope to Asia.
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meters deep. On the other hand, like the
Mediterranean, the Black Sea is capable of at-
taining great depths. Just offshore of the steep
and rocky Anatolian coast, the floor of the sea
reaches a depth of 2,245 meters.

The North Atlantic

Facing Europe on the west is the North Atlan-
tic. As 2 marine environment, the ocean is
less intimately European. Unlike the north-
ern and southern seas, the Atlantic is a vast
body of water with great depths and distant
shores. Those parts that might be regarded as
European consist primarily of the coastal
zone of the continental shelf, the extent of
which varies considerably along the conti-
nent’s long Atlantic margin but is quite nar-
row overall.

On the western coasts of Portugal and
Spain the continental shelf drops off quickly,
seldom extending out for more than 50 kilo-
meters. Deep trenches and dark abysses lie
not far beyond. Farther north, the Bay of
Biscay forms a wide indentation in the Atlan-
tic face of Europe, bounded on the east and
northeast by the French coast from Bordeaux
to the tip of Brittany, and on the south by the
Cantabrian coast of northern Spain. The floor
of the bay drops off steeply, especially in its
southeastern corner, in the form of great can-
yons that reach depths of more than 4,500
meters. Here, the Atlantic can seem forbid-
ding. The waters of the bay have a notorious
reputation among sailors for their sudden
squalls and ferocious gales.

Farther north, the continental shelf marks
the Atlantic approaches to the British Isles by
reaching out far to the west. From across this
broad shelf the ocean waters penetrate east-
ward to the English Channel and their junc-
tion with the North Sea at the narrow Straits
of Dover, as well as to the sheltered waters of
the Irish Sea via St. George’s Channel. Along
the western coasts of Ireland and Scotland,
the deep Atlantic presses close once again to
the continent’s margins. Above the British
Isles in the Norwegian Sea, the warm water
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currents of the Atlantic Drift mix with cold
Arctic currents to create rich fishing grounds
off the coasts of Iceland, around the Shetland
and Faeroe Islands, and along the length of
Norway’s long coast.

Although physically more forbidding in
many ways than the northern and southern
seas, the Atlantic has always beckoned Euro-
peans westward. The Atlantic coast is dotted
with ports, both large and small, and fishing
has long been a principal industry. As we shall
point out in a later chapter, the Atlantic has
played and continues to play a special role as
the great avenue by which western Europe-
ans, at least, have sought external riches both
from the sea and through connections with
the rest of the world.
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