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SOME ECOLOGICAL ASPECTS OF BRITISH 
ORNITHOLOGY. 

BY 

W . H . T H O R P E , B.A., M.B.O.O. 

CONSIDERING the amount of time and energy which has been 
devoted to the study of the birds of the British Isles in the 
field, by naturalists throughout the length and breadth of the 
land, our ignorance on many points of bird distribution is 
still much greater than might be expected. 

Of the innumerable faunal publications on the birds of these 
Islands, by far the greater number have dealt with the birds 
of quite arbitrarily chosen areas, often embracing man}' 
different types of habitat and, while valuable as far as they 
go, give but an inkling of the relative frequency of the species 
on different types of land. One has only to glance at the 
British List to realise one's ignorance of the " why " of the 
distribution of many British forms. The Hobby, Merlin, 
Wood-Lark and Yellow Wagtail are cases that occur to one's 
mind. 

Ecology has now become a recognized means of approach 
to the study of Botany and in this field the concepts of asso
ciation and succession, the two fundamental ideas of Ecology, 
have already proved most fertile. Yet it was not until the 
last few years of last century that any definite ecological work 
was accomplished, although types of vegetation had long been 
vaguely recognized. Some objection may be raised to the 
use of the word Ecology for birds, perhaps owing to the large 
number of new terms invented by the plant ecologist. Many 
of these are, however, not required when dealing with birds. 

It is natural that the first ecological work should deal with 
plants, for in this field the factors controlling distribution and 
growth are less complex and more capable of experimental 
demonstration. 

Animal ecology on the other hand is a much more difficult 
study on account of the vastly greater number of species and 
the much greater complexity of the interrelations of animals. 
The unattainable ideal is that the investigation of plant 
ecology should be virtually complete before commencing the 
study of animal ecology, since the whole of the animal life of 
the world is directly or indirectly dependent on the plant 
world. To wait for this is however impossible, for, to quote 
Tansley, "we have not yet approached a complete knowledge 
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of the Ecology of any single species of plant." In the same 
way the study of bird ecology would be a much simpler matter 
if we had a detailed knowledge of the life histories and inter
relations of the multitudinous species of terrestial Inverte
brates. 

By far the greater part of the work in animal ecology so far 
accomplished has been carried out in the U.S.A., and American 
naturalists such as Adams, Forbes and Shelford, to mention 
only a few, have been pioneers with regard to both vertebrate 
and invertebrate animals. It is in the field of Marine Biology 
that perhaps the greatest amount of ecological work has been 
done in Great Britain, but even here associational Ecology 
is as yet in its infancy. 

Ecology, in a broad sense the study of the organism in 
relation to its environment, can be roughly divided into three 
branches, as follows :— 

(i) The study of an individual of a species. 
(2) The study of a group of taxonomically related animals, 

such as the individuals of a species or a group of closely 
related species. 

(3) The study of an association of interacting animals in 
relation to their organic or inorganic environment. 

With regard to the study of individual birds or individuals 
of a species, comparatively little has yet been done except at 
the breeding season, although there is much good ecological 
observation scattered in various guises throughout the litera
ture of British birds. Mr. J. P. Burkitt has shown what there 
is to be done in this way in his recent detailed study of the 
Robin, and Dewar's study of the Oystercatcher is another 
noteworthy example. 

Succession is one of the concepts typical of Ecology. The 
changes in fauna due to the activity of man are known to 
even^one and it would seem are in the main due to indirect 
action. An interesting example of this is that of the change 
in feeding grounds of Herons at Belfast Lough recorded by 
W. E. Praeger. Owing to the cutting of a straight channel 
for the river at the mouth of the Lough, the mud-banks 
covered with Zostera were transformed into banks of firm 
sand. The sea-grass no longer flourished, with the result that 
sand-eels (Ammodytes), which apparently formed the main 
food of the Herons, also disappeared. With the disappear
ance of the sand-eels the Herons and other birds took to other 
feeding grounds, and thus the chain of events continued, for 
no one can say where such an effect will end. 
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Other cases of succession in the bird world are discussed by 
Ritchie with particular reference to the influence of man. 
There is, however, need for a great deal more observation on 
these lines, for it is easy to theorize but difficult to prove what 
is really the primary factor in the change. In the case cited 
above there might have been so many other factors, each 
having its effect on the distribution of the birds. A well 
known and more definite case, which has already been quoted 
in detail by more than one recent writer, is that mentioned by 
Ritchie in his Influence of Man on the Animal Life of Scotland. 
In this instance the encouragement of a breeding colony of 
Black-headed Gulls by man resulted in a complete change 
of the vegetation from heather moor through coarse grassland 
to a flora of rushes ; this in its turn causing a corresponding 
change in the fauna, both vertebrate and invertebrate. 
With the raiding of the colony and the consequent departure 
of the Gulls the reverse process took place, finally resulting 
in the re-establishment of the original type of vegetation and 
fauna. 

In the way of accurate estimation of numbers of birds 
practically nothing has yet been done in England although 
Collinge and others have indicated the need for it. In the 
U.S.A. there have been several estimations of bird population, 
notably those under Prof. S. A. Forbes, in connection with the 
State of Illinois Biological Survey. 

Forbes's method is for two observers to travel in line across 
country, choosing as far as possible representative tracts for 
survey. A distance of thirty yards is kept between the two 
and all birds flushed on a strip 50 yards in width or flying 
across within 100 yards in front are carefully noted. Dis
tances travelled on each of the various types of land are noted 
and the numbers and species of birds peculiar to each type of 
land are noticed. He lays great stress on the tabulation of 
records so as to make results available for consolidation in 
various ways. Forbes's results are interesting, but one doubts 
if the work has yet been done on a sufficiently large scale to 
give reliable results. It is obvious that a method such as this 
is only practicable on fairly open country and that a large 
number of observations must be made before the resulting 
tables are of any value, while enumeration and identification 
must be complete and accurate. 

With regard to breeding birds the work is simpler, and 
H. G. Alexander has already suggested a method whereby a 
reasonably accurate idea of the numbers of birds breeding 
within a limited area can be obtained. Careful and regular 
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observation in one locality is the chief thing in this as in most 
other ecological work. 

Association is another idea characteristic of the ecological 
point of view. The study of associational bird Ecology has 
received a certain amount of attention both in the U.S.A. 
and in this country, although the literature is nevertheless 
very meagre, and it is this side of the subject that I wish to 
deal with here with especial reference to the birds of Great 
Britain. 

The only attempt to classify the bird associations of Great 
Britain, with which I am acquainted, consists of a paper on 
the " Bird Associations of Scotland " by the late Capt. S. E. 
Brock. Brock distinguished eight primary bird associations. 
These eight in some respects follow the divisions of the plant 
ecologist fairly closely, but in some cases, as is to be expected 
where edaphic or soil factors are dominant, differ widely from 
them. For instance, there is a close correspondence between 
the Arctic-Alpine and moorland formations of the botanist 
on the one hand and the ornithologist on the other, while the 
varying woodland types of Siliceous and Calcareous soils find 
but little correlation in the bird world, although divisions of 
this nature would no doubt be much more clearly marked had 
we any detailed information as to the quantitative distribu
tion of our breeding birds. On the whole, however, the effect 
of the plant association on bird distribution is undoubtedly 
very great, and to quote Brock : " By virtue of environmental 
bias and nesting requirements it is probable that the bird 
succession follows more immediately the plant succession than 
that of the food complex." Chapin has also pointed out how 
close is the relation between bird distribution and the plant 
communities with regard to tropical Africa, and Gates has 
stressed the same point with regard to some of the common 
birds of Illinois. 

I have attempted an Ecological classification of British 
birds adhering, where possible, to the " Formations " of the 
plant ecologist, and in this respect differing to a slight extent 
from Brock. It will be noted that the grouping holds good 
in the breeding season only, for in spring the associations are 
more clearly marked than at any other time. The breeding 
habitats form the natural starting place and having once 
marked out these the autumnal and winter aspects of the 
associations can be more effectively studied. In this classifi
cation I have not attempted to mention every species which 
is to be found in each association but only those most charac
teristic of their respective associations. It is of course 
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obvious that many species occur in two or more associations, 
and there are some birds such as the Wren and Robin which 
are extraordinarily widely spread and are to be found in almost 
every association. The Ecology of such birds is of excep
tional interest, for we are in many cases very ignorant of the 
secret of their success. Nevertheless, their distribution is 
frequently looked upon as of little interest and is too often 
passed over in text books with some such phrase as " common 
in suitable localities." 

It must be borne in mind that the classification is intended 
only as a general outline of the bird distribution of the British 
Isles; I do not pretend to possess the knowledge necessary 
to describe all the various associations in detail, in their 
various aspects; to acquire such a knowledge would be the 
work of a generation of field-naturalists. 

It is of course obvious that grouping somewhat on the 
following lines has in a vague way been the basis of the field -
naturalist's outlook for generations, and the rough classifica
tion into Moorland, Woodland, Field, Aquatic and Sea-Shore 
birds was recognized even before the scientific study of 
Ornithology came into being. 

ARCTIC ALPINE ASSOCIATIONS. 

ALPINE ASSOCIATION.—This is a small and very definite 
association confined to the mountain tops of the north, and 
closely corresponding to the Arctic-Alpine Associations of the 
botanist. There are three birds which are quite characteristic 
of this association and are found in no other : namely Dotterel, 
Ptarmigan and Snow-Bunting. The Dotterel is particularly 
associated with the community known as Rhacomitrum Heath ; 
the moss Rhacomitrum lanuginosum being particularly 
favoured for nesting purposes, in this country at any rate. 
The Snow-Bunting is more dependent directly upon the 
geological formation and on the nature of weathering of the 
rock. 

The SUB-ALPINE ASSOCIATION recognized by Brock may 
perhaps be equally well considered as the high ground asso
ciation of the Moorland Group. When compared with the 
plant associations it seems to fall more naturally into the 
latter group. 

Birds such as Golden Eagle, Peregrine, Raven and Buzzard, 
dependent largely on cliffs for nesting purposes, I have placed 
separately under Inland Cliff Association. From a food point 
of view, however, they should be included in the Moorland 
Associations. 
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MOORLAND ASSOCIATIONS. 

UPLAND MOOR ASSOCIATIONS.—This comprises the highest 
areas of moorland and contains birds such as Red Grouse, 
Wheatear, Meadow-Pipit, Ring-Ouzel, Golden Plover, Merlin, 
etc. This is equivalent to the upland heath of Vactinium 
and Calluna in dry situations and Cotton Grass and Scirpus 
moor of the wetter land. In the upland moor there is 
apparently but little correspondence between the bird-fauna 
and the botanical subdivisions of wet and dry, but in the case 
of the lowland moor these are very marked, although it is 
hard to draw a line between upland and lowland moor and 
the division, from a bird point of view alone, is perhaps 
unsound. 

The Heath Association is the climatic climax on high 
exposed moors in north and west, but in south is succeeded by 
birch and pine and sometimes oakwood, consequently in those 
districts the woodland bird associations are the natural climax. 

LOWLAND MOOR ASSOCIATION.—This association may be 
roughly regarded as moor and heath-land from 1,000 ft. nearly 
to sea-level and includes the southern heath community of 
sandy soils. The association, as is to be expected, is richer 
both in individual species and in numbers and shows marked 
variation in its damp and dry aspects, the damper parts being 
considerably richer in bird-fauna. In the dry part the bird-
fauna merges imperceptibly into that of the Upland Moor 
Association. The wetter parts bear a much bigger nesting 
population merging into that of Fen Association. Birds such 
as the Short-eared Owl and Hen-Harrier, and in places the 
Common Gull, Dunlm and Teal may be mentioned. 

In the wet districts there is an important breeding popula
tion merging into that of the Fen Association. Of the 
Limicolce, Curlew, Snipe and Redshank are found ; while in 
the north, Whimbrel, Dunlin and Greenshank also find a 
place. Among the Lari the Lesser Black-backed, Black-
headed and Common Gulls, and the Great and Arctic Skuas 
must be mentioned, the last three being characteristic of the 
northern aspect of the association only. These latter tend 
to form colonies equivalent to the consociations of the 
botanist. Among the ducks, Wigeon, Teal and Common 
Scoter occur and the Montagu's Harrier must be mentioned. 

From the dry moor the succession is scrub of gorse, haw
thorn, etc., leading to the climax of various types of woodland. 

With the growth of gorse the Linnet becomes dominant and 
where present the Black Grouse reaches its climax. In the 
north Capercaillie, Lesser Redpoll, Twite and Nightjar appear 
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with the advent of birch-oakwood or sub-spontaneous pine. 
In the south the Meadow-Pipit, Yellow Bunting, Whinchat and 
Stonechat are frequent, locally the Dartford Warbler, Cirl 
Bunting and Woodlark, while with the coming of the bushes 
we get the advance guard of the host of small Passerine birds 
which depend on bushes for nesting sites ; the ever-present 
Wren here reaches its climax, and the Hedge-Sparrow, Robin, 
Long-tailed Tit, and the Finches, which latter may be said to 
attain their dominance in scrub-land proper, or in its man-
made modern representative, namely the hedgerow. 

This leads us naturally to the woodlands and these had 
best be considered next, leaving the remaining types of scrub
land for consideration in connection with the various types of 
grassland with which they are associated. Brock has already 
described a succession from heath to larch plantation in 
Scotland. 

WOODLAND ASSOCIATIONS. 

The different types of woodland are naturally and easily 
divided into coniferous and deciduous, and this primary 
division holds good for birds in a very marked way. The 
Scots pine, as its name implies a native of Scotland, became 
extinct in England in prehistoric times but was re-introduced 
in the 17th and 18th centuries and became established, 
producing the pure sub-spontaneous pine-woods found on 
the poor sandy soils of the Greensand and Wealden 
formations of the south of England. 

PINE-WOOD ASSOCIATION.—The bird community of the 
northern pine-wood is very definite and may be distinguished 
by the following birds : Crested Tit, Goldcrest, Siskin, Cross
bill (the Scottish form is said to have a partiality for larch), 
Capercaillie, Black Grouse, Long-eared Owl and Sparrow-
Hawk. The more open pine-wood heath is preferred by the 
Lesser Redpoll and perhaps the Crossbill. 

The sub-spontaneous pine-wood community of the south 
is similar, but more restricted, the distinctive birds being the 
Crossbill and Black Grouse, where present, and the Goldcrest, 
the Long-eared Owl and Sparrow-Hawk. Of the other birds 
found in this community, the Tits for example, it is difficult 
to say that any save the Coal-Tit shows a marked preference 
for pine-wood. 

With regard to the different types of DECIDUOUS FOREST 
it is difficult to separate them satisfactorily on a bird-basis, 
at any rate in the present state of our knowledge (or rather 
lack of knowledge) of the relative density of bird-distribution. 
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The main factor governing the frequency of small birds is the 
presence or absence of undergrowth depending largely on the 
closeness or otherwise of the " canopy." 

The oak is the dominant tree in most of the deciduous 
woodland on clays and loams and the finer sandy soils, and 
the usual form, known as " Coppice with Standards," is, 
owing to its open canopy, particularly favourable for small 
birds. A wood such as this has four distinct strata of bird-
life, that of (i) tree-tops, (2) boles, (3) bushes, (4) ground-
vegetation. It is not necessary here to give the long list of 
birds to be found in a typical British oak-wood; there are, 
however, one or two birds which need mention. The bird-
fauna of a wood depends not only on the closeness of the 
canopy but also on the stage of the coppicing. A wood 
recently coppiced has a big fauna of small insectivorous birds 
such as the various Warblers, Nightingale, Spotted Flycatcher, 
etc., but as the growth of the coppice nears completion the 
small bird-fauna becomes very much reduced till it may 
approximate to that of a wood in close canopy and contain 
perhaps only Wren and Robin, which birds seem more or less 
indifferent of the state of the undergrowth. Here is a well 
marked succession following that of the vegetation and one 
which when worked out would doubtless repay investigation. 

The birds which occur in the highest stratum are less 
affected by the state of the canopy except in so far as the 
shape of the trees is affected, this in its turn affecting possible 
nesting sites. The Green Woodpecker may be mentioned, 
however, as a bird which prefers an open type of woodland, 
while the Great Spotted is more a bird of closed woods. 
The Woodcock is an example of a bird with distinct preference 
for oakwood of the damper type. 

The bird-fauna of the other types of woodland is governed 
by the same general factors as the last. 

The pure beechwood of the chalk is characterised by lack 
of undergrowth and consequent paucity of small birds. The 
Honey-Buzzard is an example of a former British breeding 
bird said to be particularly partial to beech. In the Alder-
Willow Wood Association of damp clay soils the Marsh- and 
Willow-Tit attain their chief centre of distribution, a pre
ference which although not very marked is hardly explainable 
on a food basis. In this connection the Goosander also may 
perhaps be mentioned as a bird occurring in the more northern 
aspect of the Association. Of the other more restricted types 
of woodland fauna in Great Britain the Ash Consociation of 
Limestone soils and the Highland Birchwood type deserve 
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mention although it seems doubtful how far they can be 
separated on ornithological grounds. 

It is obvious the alteration produced by man on the wood
lands has had a great effect on the bird-life, but it is difficult 
to estimate accurately the conditions of former times owing 
to the fact that hardly any examples of virgin deciduous 
forest now occur in the British Isles. 

GRASSLAND ASSOCIATION. 

Four types of grassland may be distinguished. Of these 
types the general bird association is fairly constant, local 
variations being influenced by altitude and water content of 
the soil. 

(i) Hill Pasture. High-lying grass-land of Siliceous soils. 
General Association of Lark, Meadow-Pipit, Wheatear, 

Curlew and Lapwing with damp community indicated by 
Snipe. 

(2) Low-lying grass-land on Clays and Loams. 
This association is mainly artificial and this possibly accounts 

for some of its peculiarities, namely the absence of Wheatear 
and Curlew and presence of Corn-Bunting, Corn-crake and 
Partridge ; the frequency of the first two especially being 
affected by the relative proportions of pasture and meadow. 

The damp community is richer in species, containing in 
addition Yellow Wagtail and Redshank. 

(3) Calcareous grass-land. Limestone. Chalk. 
(4) Sandy grass-land. 
These two types can be largely characterised by the presence 

of Wheatear, Corn-Bunting, Short-eared Owl and Stone-
Curlew. The Red-legged Partridge is more particularly 
characteristic of type 4. 

The absence of the Stone-Curlew from the greater part of 
the grass-land on the Carboniferous Limestone is presumably 
due mainly to geographical position and not to ecological 
considerations. 

ARABLE LAND ASSOCIATION. 
The power of adaptation to the somewhat unnatural 

conditions of arable land, though occasionally found in many 
birds, is confined to comparatively few species as a general 
rule. The effect of crop-rotation on numbers and species 
would seem to be a promising line for future observation. 
Here again there is a difference correlated with water-content 
of the soil; Lark, Partridge and Corn-Bunting being more 
typical of the dry, and Lapwing and Yellow Wagtail of the 
wetter ground. 
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Of the scrub association by which clay and loam grass
land passes to the Oakwood Community, there is very little 
now left, although examples can be seen in the English grass 
commons which still remain and afford nesting-sites for the 
greater number of Passerine birds. The scrub is mainly 
composed of hawthorn, blackthorn, gorse and bramble, and 
the bird-fauna chiefly depends on the proportions and stages 
of growth of these four ; the Turtle-Dove favouring black
thorn and whitethorn, the Linnet gorse and bramble, and so 
on. It is no doubt this community which has directly given 
rise to the man-made community of the Hedgerow. 

DRAINAGE SYSTEM ASSOCIATIONS. 

Brock has used this term and from the bird point of view 
it seems more concise and satisfactory than the term Fresh
water Aquatic Formation already in use by plant-ecologists. 

RIVER ASSOCIATIONS. 

MOUNTAIN STREAM.—-This may be distinguished by three 
birds: namely, Dipper, Common Sandpiper and Grey Wag
tail. The reason for the restricted habitat of the Dipper is 
hard to see. The need for clear water doubtless has some
thing to do with the distribution, but this does not seem 
sufficient to account for all the facts ; it is to a certain extent 
the counterpart of the Ring-Ouzel in the High Moorland 
Association. 

RIVER.—-The bird-fauna of the slower flowing stream and 
river lacks the Dipper, but contains other species of Wagtail, 
Kingfisher, Snipe, Little Grebe, Moorhen, Mallard, Shoveler, 
Gadwall and Garganey. When the base line of erosion is 
reached and the rate of flow becomes slower still, we get the 
development of 

REED SWAMP.—This implies the characteristic bird-fauna 
of Sedge- and Reed-Warblers and Reed-Bunting ; and Little 
Grebe, Water-Rail, Moorhen and Coot in their respective 
strata. With the formation of large areas of reed-swamp the 
typical Broadland Association is reached, containing in 
addition Bearded Tit, Bittern and Great Crested Grebe. 

The succession from Reed-Swamp is via Fen and Fen -Can
to Alder-Willow. Wood already mentioned. 

FEN ASSOCIATION.—This reaches its greatest development 
in East Anglia and has a fairly definite association of birds, of 
which Montagu's Harrier, Short-eared Owl and Grasshopper-
Warbler are among the most typical. 
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LAKES.—Brock in dealing with the Scottish Lochs dis
tinguishes four different types which I think hold good for 
Great Britain as a whole. 

(i) Peaty Loch of the Moors, generally poor in bird-life. 
(2) Lowland Loch with fen type of vegetation and bird-

fauna. 
(3) Deep Loch of Highland Valley with distinctive bird-

fauna, including Common Sandpiper, Red- and Black-
throated Divers and Goosander. 

{4) Sea-Loch typified by Merganser, Oystercatcher and 
Common Gull. 

MARITIME ASSOCIATIONS. 

In the case of sea-birds the dependence on the geological 
formation is obviously very close and the breeding habits may 
be divided into three main divisions of Rocky Coast, Sand and 
Shingle, Salt-Marsh. 

ROCKY COAST.—Cliffs with ledges and flat topped stacks. 
Sea not receding from base. This of course is the association 
of Guillemot, Kittiwake, Razorbill, Cormorant and Shag, with 
the Fulmar occurring in the north. The habitat localization 
is very great, the Guillemot preferring open ledges, the Razor
bill crevices and clefts. Each species thus tends to form 
separate societies (consociations) within the main association. 
The community as a whole is dependent mainly on igneous 
rocks, especially basalt, which weather in the necessary way. 
These strict limitations seem quite sufficient to account for 
the extraordinary crowding of the birds on suitable ledges, 
although the law of territory, with all that it implies, is 
apparently operative. In the case of the Terns and some of 
the Gulls, however, which are less exacting in their require-
ments.this alone seems insufficient to account for the gregarious 
breeding habits and it is interesting to speculate as to what 
biological end the gregarious instinct may serve during the 
breeding-season and to compare it with that of a bird such as 
the Rook among Passeres, or the Lesser Kestrel among the 
Accipitres, where the nesting-habits certainly cannot be 
explained on grounds of scarcity of nesting-sites and food-
supply. Mutual protection may account to a certain extent 
for the gregarious habit, but it is difficult to believe that this 
can have any very potent influence under present-day 
conditions. 

The Twite is another example of a tendency towards gre
garious habit not easily explainable. Herrick, referring to the 
Herring-Gull, thinks the gregarious habit is due merely to the 
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attempt to satisfy a strong social instinct, and Pycraft has 
supposed that the development of a social instinct is of direct 
value in the struggle for existence. 

On. coasts which do not fulfil all the conditions necessary 
for the establishment of the above association we get the 
occurrence of the cliff-breeding Corvidai: the Peregrine and 
Kestrel: Herring- and Black-backed Gulls and the Cormorant 
and Shag ; the. last two comparing in nesting preferences to 
Guillemot and Razorbill. Where the rock is sufficiently soft 
colonies of Sand-Martin occur. 

TURF-TOPPED CLIFFS AND ISLANDS.—This habitat forms 
the chief breeding-ground of Puffin, Manx Shearwater and 
Sheldrake as burrowers ; and Eider and Merganser as ground-
nesters; while the Oystercatcher is also typical. On the 
mainland and on large islands there is a landward succession 
leading to the association of Lowland Moor, Scrub or Grass
land, as the case may be. 

SAND AND SHINGLE.—In this group the Common Tern and 
Black-headed Gull are birds with little habitat specialization, 
nesting equally freely on shingle, sand-dune and salt-marsh. 
Other birds in the association show a preference, in some cases 
slight, in others strong, for certain types of substratum. 
Thus on rocky beach and coarse shingle the Arctic and Roseate 
Terns are more frequent; Kentish Plover and Stone-Curlew 
also find a place where they occur. On the fine shingle the 
Little Tern is more typical, while with the sand and sand-dunes 
the Ring Plover and Sandwich Tern reach their optimum 
conditions. With the Dunes we get Sheldrake, Eider, Stock -
Dove with Wheatear, Lark and Meadow-Pipit among the 
Passeres. With the landward bush-growth there is the 
commencement of the scrub-land association as mentioned 
above. Brock gives a typical succession of this sort in some 
detail. 

SALT MARSH.—This is not a very definite association from 
a bird point of view, at any rate in Britain. The bird-fauna 
consists ot a few birds which are more naturally considered in 
the adjacent habitats of Moorland or Sand and Single. 

ASSOCIATION OF INLAND CLIFFS AND BUILDINGS, 

In the Inland Cliff Association may be placed those birds, 
apart from sea-birds proper, which depend almost entirely on 
cliffs for breeding purposes. Golden Eagle, Peregrine and 
Raven are three birds, otherwise most characteristic of the 
Arctic-Alpine and Moorland formations, which are now 
very dependent on the presence of cliffs ; although in other 
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districts, such as the Steppes of Asia, such birds may make 
shift with other nesting-sites. Among birds less exclusively 
dependent on this habitat may be mentioned the Jackdaw 
and Kestrel. 

The distribution and frequency of the Sand-Martin must 
have been largely affected by man by reason of the birds' 
dependence on soft cliffs and banks. 

It is in this association that man has had by far the greatest 
influence on the bird population, not only by the erection of 
buildings and consequent provision of nesting sites, but also 
by quarrying and other similar activities. One point worthy 
of note is the way in which many birds now common members 
of the Association of Buildings, have almost completely 
forsaken their original habitat in favour of the man-made 
alternative. 

A description of the bird communities of buildings is of 
course unnecessary. The members of the association differ 
greatly in their dependence on the habitat, ranging from birds 
such as House-Sparrow and Swallow, which are now almost 
inseparable from it, to occasional members like the Nuthatch. 
In most cases the change of habit has been, as one would 
expect, from the natural associations of cliffs and trees, but 
the Pied Wagtail is a case in which the change seems to have 
been considerably greater. 

This concludes our survey of the habitat localization of 
British birds at the breeding-season. It will be seen that 
five of the seven bird formations correspond in a general way 
to the botanical associations. In the case of i^rctic-Alpine 
and Moorland Associations the correspondence is very close, 
and in all probability more detailed observation on ecological 
lines will reveal closer correlation between bird-distribution 
and some of the more restricted types of deciduous forest. 
I do not of course suggest that the close relation between bird 
and plant associations in a formation such as the Arctic-
Alpine is entirely due to dependence on the vegetation ; the 
influence of climatic factors is no doubt to some extent direct, 
but morphological specialization in birds is not sufficient to 
account for the restriction of habitat of such highly organised 
creatures. In many cases great variation between summer 
and winter habitat shows that the food supply is not the 
limiting factor. 

It will be obvious that there are many omissions and rough 
generalizations in the foregoing review. I have purposely 
not attempted to go into any great detail; that can wait till 
we have more observation on definitely ecological lines. 
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Again, every ornithologist knows how dangerous it is to 
dogmatize with regard to bird-habits, there are always bound 
to be exceptions to every generalization. For these reasons 
it is of course not to be expected that vertebrate animal 
communities should be as distinct as those in the plant world ; 
and it must be remembered that even the plant communities 
are seldom sharply delimited. 

I have appended a list of a few papers dealing with various 
aspects of ornithology on more or less ecological lines in order 
to make more widely known some of the not very accessible 
literature on the subject. The list in no way pretends to be 
exhaustive. 
ALEXANDER, C. J. & H. G. igog. Brit. Birds, Vol. II . , p . 322. 

" On a Plan of Mapping Migratory Birds in their Nesting Areas." 
ALEXANDER, H. G. 1914. Brit. Birds, Vol. VIII. , p . 184. 

" A Practical Study of Bird Ecology." 
BROCK, S. E. 1910. Zoologist, p. 401. 

" The Willow Wrens of a Lothian Wood." 
—— 1914. Brit. Birds, Vol. VIII. , p . 30. 

" The Ecological Relations of Bird Distribution." 
1921. The Scottish Naturalist, pp. 11—21 and 49-58. 

" Bird Associations in Scotland." 
BURKITT, J. P. 1924. Brit. Birds, Vols. XVII . and XVII I . 

" Movements of the Robin Studied by Means of Marked Birds." 
DEWAR, J. M. 1915. Zoologist, pp. 281, 340, 376, 426, 458. 

" The Relation of the Oystercatcher to its Natural Environment." 
PRAEGER, W. E. 1920. Ecology, Vol. I., p. 41. 

" A Note on the Ecology of Herons." 
ROWAN, W. 1914. Brit. Birds, Vol. VIII. , p . 250. 

" The Blakeney Point Ternery." 
CHAPIN, J. P. American Naturalist, Vol. LVII., p. 106. 

Ecological Aspects of Bird Distribution in Tropical Africa." 
COOKE, W E L L S W. 1915. Washington D.C. Dept. Agr. Bulletin, 

No. 187. 
" Preliminary Census of the Birds of the United States." 

FORBES, S. A. Illinois State Lab. Nat. Hist. Bulletin, Vol. VII. , p. 305 ; 
Vol. IX., p. 373 ; Vol. XIV., pp. 187 and 3g7. 

" An Ornithological Cross Section of Illinois in Autumn." 
" The Midsummer Bird Life of Illinois." 
" On the Numbers and Distribution of Illinois Land Birds of the 

Open Country in Summer." 

GATES, F. C. 1911. Wilson Bulletin, Vol. XXIII . , No. 74, p. 1. 
" Summer Bird Life in the Vicimtj' of Havana, 111., in its Relation 

to the Prominent Plant Associations." 

HERRICK, F. H. 1912. Proc. jthlnter. Zoo. Congress, Vol. XIV., p. 156. 
" Organization of the Gull Community." 

J U D D , S. D. 1902. U.S. Dep. Ag. Div. Biol. Survey Bulletin, No. 17 
" The Birds of a Maryland Farm." 
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