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Beaches, 
Dunes 
and Fjords 

The Atlantic Coast 

The Atlantic coast of Europe extends for about 3500 miles-not 
counting innumerable bays and fjords-from the subtropical 
belt through temperate regions to the arctic zone . The climates 
of these regions are greatly influenced by the proximity of 
the ocean. 

The sea is the most important climatic factor not only along 
the coast but over great parts of the interior of Europe. No 
other continent is, in fact, so much affected by maritime con­
ditions as Europe. West winds prevail north of the Pyrenees 
and the Alps , so that low pressure systems often move from 
the Atlantic across Europe . Since most of the high mountain 
ranges run from west to east (with the exception of the Scan­
dina vian range) the y do not act as climatic boundaries for 
Atlan tic wind s. 

Perh aps the most unexpected influence is that whereb y the 
Gulf Strea m , wa rmed up in the far -aw ay Caribbean Sea, 
moves in a no rtheaste rly curve thousands of miles across the 
North Atlantic to exert a decis ive effect on the climate of 
western Europe. A comparison of conditions on both sides 
of the Nort h Atlantic can quickl y demon strate the influ ence 
of the Gulf Stream on the clim ate of Europ e. At the end of 
May an d the beginning of June great field s of snow still 
remain in the woods and muskegs of eas tern Canada in spite 
of the fac t that Newfo un dlan d and Nova Scotia are in the 
same latitudes as large par ts of Fran ce. Hud son Bay, which 
is south of the Arctic Cir cle and is centere d on the same 
latitude as Stockholm, is full of ice as late as midsumm er. 
Yet the whole of the west coast of Europe, even far north of 
the Arc tic Circle, is free from ice all the year round. In sum ­
mer the effect of the Gulf Stream is felt as far northward 
as the European Arc tic Ocean, and keeps vast expanses of 
water free from ice. The southern limit of the pack ice north 
of Norway is at Bjomoya, 75° N; to the east, in Russia, it is 
at the mainland coast, 68-69° N, whereas in Davis Strait 
between Canada and Greenland it is at 61-65 ° N. 

The chief features of the Atlantic type of climate in Europe 
are mild winters and cool summers; these prevail along the 
whole of the European coast. Compared with eastern Europe, 
which has a continenta l climate, the coastal regions are gen­
erally considered fortunate, although many people think there 
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is too much rain there. Annual differences between maximum 
and minimum temperatures in the coastal regions and west­
ern parts of Europe are much smaller than in eastern Europe, 
and become greater the farther east one goes. 

Although the entire European coast is characterized as mar­
itime , the vegetation range from the sunny coasts of Spain 
and Portugal, with their evergreen bushes and trees , to the 
tundra of northern Norway is a very wide one . Besides this, 
natural conditions tend to vary most where sea and land meet. 
No two coasts are alike and the sea is continually reshaping 
the land. Sometimes the sea is smooth , or only a swell rolls 
toward land; at other times the waves break violently against 
the coast. In addition to winds , there are the tides. These are 
a well known phenomenon, but the fact that they impinge on 
the coasts of Europe in various ways , depending on the to­
pography of the sea beds , is not so well known . In some places 
the tide is measured in inches; in others, in feet and yards . 
Ebb and flood also vary as a result of the changing positions 
of sun , earth and moon . This greatly affects beach organisms, 
compelling plants and animals to adapt to a zone that keeps 
changing from sea to land and back again . The rhythm of the 
tides and the upper limit of waves determine the way of life 
of many creatures. 

The coast that has been shaped by these forces ranges from 
stony shores and cliffs, flat beaches and beach meadows, and 
marshes and dunes , to fjords . At the mouths of some large 
rivers great deltas have been formed . In the south the coast is 
mainly even and smooth ; in the north it is broken by fjords 
and archipelagos . The waves are the sculptors ; the bedrock 
provides the material the y shape. The work is still going on 
as it has been for thousands of years. 

As a natural environment , the coast provides an infinite 
variety of habitats . Much of this has , however , been destroyed; 
the beaches and cliffs washed by the waves are relati vely 
untouched, but man has left his mark a littl e highe r up .. It is 
onl y natural that the sea and coast should always have 
seemed an att ractive area for people to live in. The climate 
pro viding winter grazing , also surel y helped to attract 
stock farming to this area long ago . It has been claimed that 
the vast coastal heath, made up mostl y of Calluna vu lgaris, 
was the basis of an earl y western civilization , and was possi­
bly mo re import ant than any othe r form of culti va tion out side 
the Medit err ane an region. In this way the coast of Europe 
long ago became farml and but remained natur al. Onl y in the 
past hund red years has man inv aded this region with towns , 
ha rbors, indu strial plant s and recreation centers, and in a 
comp ara tively sho rt time h as dest royed most of its natu ra l 
aspects. Many plants and anim als h ave adapted themselves 
to this deve lopment , and the pl ay of ligh t over sea and coast 
remains unchanged, bu t the beauty an d harmony of the lan d­
scape has necessar ily suffere d. 

THE COAST OF PORTUGAL 

The largest part of Portugal's coast is in the Mediterran 
· d l ' Th ean vegetat10n an c imate zone. us , from Algarv e in the h 

to Minho in the north, the shore is similar to that 

Sedimentary rocks on the Portuguese coast at p · 
ortimao sh 

the effects of the ocean's erosive action (]uz· B h ow 
· ius e nke) 





















thorn (Hippophae rhamnoides), brambles (Rubus), elder 
(Sambucus nigra), and creeping willow (Salix repens}, small 
reedy lakes surrounded by dunes, planted pine woods, plains 
grazed by sheep , and groves of deciduous trees, chiefly alder 
and maple. 

The dune lakes are the most interesting environments of 
all, for they are the haunt of spoonbills, which nest in elder 
bushes, as well as herons , mallard and teal. Montagu's harriers 
and marsh harriers also breed in the vicinity. 

Among the varied animal life on the beaches at Texel is 
the common seal (Phoca vitulina), which sometimes creeps 
up onto the sand reefs . This seal is greatly in need of protec­
tion and the Dutch have thoughtfully provided several 
reserves for it. The three European species of sandpipers­
ringed plover, little ringed plover, and Kentish plover-make 
rather different demands on a habitat, but at least two of 
them, and sometimes all three, at times share the same 
stretch of flats as a breeding ground. In such cases a rivalry 
arises between the species, for they are continually trespass­
ing on each other 's domain . Even when the territory is 
defended - against the two related species, avocets and other 
waders are allowed to pass freely . The maintenance of terri­
tory boundaries probably also acts as a safeguard for keeping 
the ringed plover and the little ringed plover apart during 
the mating period-a practice made necessary by the close 
similarity of their display ceremonies preceding copulation. 

THE MATING OF OYSTERCATCHERS 

The black and white oystercatchers and avocets are to be 
seen everywhere; and the sound of oystercatchers , among the 
more garrulous birds on the beaches, can be heard on all 
sides . During the breeding season the oystercatchers search 
for food or rest, sitting on stones in the water. After a while 
they become more lively and begin to take an interest in 
each other . At times two of them, probably males, start fight­
ing; but they soon tire, and then the two rivals may stand 
side by side preening their feathers. 

.• 

• 

" The display behavior of oystercatchers is difficult to under-
stand. Their postures and calls are always very similar , though 
the reaction of birds not taking part in the display varies 
greatly . For instance, long after the mating season one or 
more birds-including young ones-may be seen posturing 
exactly as if they were courting. The females, moreover, 
exhibit the same behavior as the males. It seems, perhaps, 
that when the oystercatcher's posturing is unrelated to sex-

. uality it is indicative of general uneasiness, or restlessness. 
When posturing, the oystercatcher humps up its shoulders, 

turns its neck stiffly downward, as if it were out of joint, and 
points its open bill groundward. Meanwhile , it utters a series 
of piping trills, at times so slowly that the notes seem to issue 
one at a time. At first the song is usually high, clear, and 
rapid , but it gradually decreases both in volume and pace, the 
hen sometimes giving voice to a long, sustained "cheiii." 
While singing, the oystercatcher runs forward in a stiff 
crouching position, and when several birds perform 
ceremony at once and in the same direction, the effect is very 
ludicrous. 

THE NORTH SEA COASTS 

OF GERMANY AND DENMARK 

The German North Sea coast is, topographically, a continua­
tion of the Dutch coast . Sand islands and beaches stretch 
along the coast to Esbjerg in Denmark. The Frisian Islands 
lying like a gigantic string of beads along the coast , are 
remains of an ancient barrier of dunes, and still protect the 
mainland from the North Sea . When storms rage in the North 
Sea, the water between the islands and the mainland may be 
almost as smooth as a lagoon. 

The entire North Sea coast of Germany has shores of sand 
either in the form of crescents in the wide bays or of straigh; 
beaches along flat-fronted coasts. This amazing quantity of 
sand is the result of forces that have been at work ever since 
the land rose from the sea . Materials deposited by the former 

have been collected and stratified by the waves. Great 
rivers have, in addition, transported sediment from the inte­
rior and deposited it on the coast where it has been worn 
down and crushed by waves . 

The waves not only break down and intermix the mineral 
sediment , but also move it laterally , depending on the direc­
tion of surface current and tides as well as of water flowin 
from the rivers. These aquatic motions constantly change th! 
size and shape of sandy promontories, reefs and islands off 
the mainland. Above the high-water level on the beaches 
where waves and spray have no effect , the wind 
the sand , forming mobile sand dunes stretching for miles 
along the coast. Buildings and other man-made structures 
have , however , robbed them of much of their former extent 
and beauty. 

The characteristic plants of the sand dunes along the coast 
of the Nor th Sea are sea lyme grass (Elymus arenarius ) and 

Left: Migrating dun lins rest on a sandy shore . The se waders 
will find food in seaweed thrown up by the waves. (Arthur 
Christiansen ) Right: In few places does nature display a 
broader spectrum of colors than along coasts where rocks, 
beaches and the sea are exposed to strong light. (Michel 
Terrasse ) 







































































































Generall y speaking , the Bialowieza Forest is a replica of the 
ancient forests of east Europe. It is therefore interesting to 
obser ve that the hornbeam is a dominant species. In no less 
than thirty-five per cent of this primeval forest it forms a 
distinct community; in addition , it has, together with the oak , 
occupied another ten per cent of the national park. Finally, a 
considerable area of a type of primeval forest in Bialowieza 
consists of three kinds of trees-ash, alder , and pine. 

THE REVIVAL OF THE EUROPEAN BISON 

That most interesting animal in the Bialowieza Forest , the 
Europe an bison , was formerly widely distributed in the decid­
uous forests of Europe as far north as southern Sweden. No 
doubt this creature , with its enormous mass of flesh , was a 
much coveted animal , and perhaps also feared , and this, to­
gether with the reduction of the forests , led to its general 
extermination . Since its distribution range also diminished 
rapidl y, by the Middle Ages it had disappeared from most of 
Europe , and by the beginning of the present century it was 
found only in the Bialowieza Forest and the Caucasus . The 
populations in these two habitats-one a plain forest , the 
other a mountain forest-belonged to different races. 

For a long time, Bialo wieza was a Polish and Russian hunt­
ing reserve , and bison were protected there. During the 
Napoleonic War , however , the bison suffered greatly , and was 
reduced to about three hundred specimens. By 1857 there 
were about nineteen hundred animals left, with about 
500,000 acres at their disposal. At the same time there were 
about seven thousand red deer , seven thousand fallo w deer 
and five thousand roe deer competing with them for food . 
Hum an hunters and beast s of pre y were evidently too few to 
regulate their numbers , and the animals became too numer­
ous for the natur al food suppl y. Feeding was resorted to , 
which helped the animals but led to fatal illnesse s, particu­
larly among the bison ; also, this had the effect of diminish ­
ing their fear of human pro ximit y, which eventu ally was to 
have deleterious consequenc es. 

About seven hundred Europ ean bison were living in 
Bialowie za at the outb rea k of the World War I. Since many of 
the m were tame, they became easy prey for invading troops , 
who reduced the popul ation to about 150. The anim als were 
then left in peace for a few years , an d inc rease d to abou t two 
hundred specimens . But the af term ath of the war and the 
Russi an Revolution brough t an end to the bison : the last free 
spec imens were shot in Bialowieza in 1921 and in the Cauca­
sus in 1925. 

Luckil y the spec ies was not comp letely extermina ted, for a 
few zoolog ical ga rdens had specimens . In 1923, an interna­
tional society was established to rescue the European bison. 
A report in 1925 showed that sixty-six bison exist ed in vario us 
zoologica l ga rdens but that the y wer e not all thoroughbred ; 
by 1930, the number had droppe d to thi rty. In 1929, the 
Nordiska Museet and Skanse n in Sweden sent two cow bison 
to Poland; later joined by a bull , they lived in an encl osu re in 
Bialowieza. When Wor ld War II broke out, the number of 
bison in Poland had risen to thi rty specimens; at the end of 
the war there were forty-four, in spite of the fact that a num­
ber had been killed or taken away by the invaders. The Polish 
bison population continued to grow, and in 1952 a few ani ­
mals were set free in the forest of Bialowieza . In 1960 the 

Russians freed several animals in their sl:ction of the forest , 
and by 1964 sixty-three European bison were roaming in 
Bialowieza , at least thirty -six of them born free . Some bison 
still live in enclosures , and there are now ninety-nine ani­
mals in Bialowieza . 

Thus , the most remarkable member of the European fauna 
has been restored to one of its ancient habitats. 

THE DECIDUOUS WOODS OF THE U.S.S.R. 

Virtually all of Russia between the Caucasus, the Carpathians 
and the Urals may be characterized as lowland. Thus the 
distribution pattern of the vegetation in this area is not broken 
by mountain regions; it provides an excellent example of how 
vegetation regions succeed each other uninterruptedl y from 
north to south: desert , semidesert , steppe , wooded steppe , 
deciduous forest, mixed forest , coniferous forest and tundra . 

It is difficult to determine the boundary of the deciduous 
forest in the south because the steppe there is overgrown with 
trees. Its northern boundary is also in doubt, for deciduous 
and mixed forests often mingle . It seems best to include the 
whole of the wooded steppe in the deciduous forest region, 
although it is reall y a transitional zone. The mixed forest belt 
north of the deciduous forest zone represents the meeting of 
two worlds: after the glaciations , deciduous trees invaded 
Russia from the west , while conifers came in from the eas t. 

Oaks (Quercus robu r), lime trees , hornbeams , maples and 
elms dominate the pure deciduous forests . Due partl y to the 
climate , the number of species is small in comparison with 
that in more westerl y localities . The continental climate , with 
hot dry summers and long, cold winte rs makes eastern Europe 
an inhospitable region for many speci es of deciduou s trees . 
The closer one approaches the Ural Moun tai ns , the fewer 
such trees one sees . The hornbe am does no t grow beyond 
long itude 36° E, the ash stops at about longitu de 48° E, and 
the oak at the Urals. Hazel is often the groun d cover in oak 
woods , whe r-e it sometimes grows so th ick th at it forms a 
cont inuous canop y of leav es unde r the oaks. 

The easternmost deciduous for ests of Europe are on the 
south slopes of the Ura ls, the threshold of Siberia. One corner 
of the trian gular deciduous for est zon e reaches the foot of the 
Ura l Mountains near Ufa. As the land rises and humidity 
increases, a forest of lime trees and elms (Ulm us scabra) 
climb s the slope s, covering a lar ge area of the mountain chain 
at an altitu de of about two thou sand feet. The forest continues 
upward , with lovely map les grow ing here and there . Plan ts 
such as the Easter -bell star wort (Stellaria holostea ), the Euro­
pean wild ginger (As arum europaeum), sweet woodru ff 
(Galium odoratum ) and male fern (Dryopteri s filix-mas) 
adorn the fissures. The birds are similar to those heard fart h er 
west in Eurqpe ; among the se are the chiff chaff, the gre enish 
warble r (Phylloscopus trochiloide s), the icter ine warbler, the 
blackcap, and the cuckoo . The deciduous forest thins out be­
tween 3000 an d 3500 feet , and is repl aced by the fir ( Abies 
sibirica ) and the spruce (Picea abie s), which in tum give way 
h igher up to the stone pine (Pinu s cembra), the larch (Larix 
sibirica) and an occasional birch (Betula tortuosa) . Stunted 
spruce may also occasionally be seen there. The forest limit 
occurs at an altitude of about 5000 feet, although dwarfed 
spruce sometimes grow still higher, climbing almost to the 
stony plateau at the summit, 5430 feet high. 
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