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HABITAT SELECTION AND SPECIATION IN BIRDS. 
BY 

DAVID LACK. 

RESULTING from observations in the Breckland pine planta
tions, the writer (1933, 1934) developed the idea that many 
limits to habitat distribution in birds could be correlated 
solely with psychological factors, that birds select their 
habitats by visually prominent features, not necessarily 
those essential to their existence. Subsequent field work has 
strengthened this view, and its theoretical aspects were 
reviewed in 1937 (Lack (1937)), omitting the problem of 
origins. As a result of the British woodland bird inquiry, Lack 
and Venables (1939) suggest that in many cases the origin of a 
habitat preference is correlated with the past history of the 
species, but do not go farther. 

In the 1933 paper, attention was called to the well-known 
fact that closely related species of birds often occupy adjacent 
but distinct habitats. If the habitat differences are related 
primarily to psychological factors, the origin of such psycho
logical differences is of considerable interest with regard to 
the species problem. It was there suggested that differential 
habitat selection might itself have produced the isolation 
necessary for specific segregation, e.g., those pipits reared 
near trees returned to similar areas to nest, and those reared 
away from trees returned to open treeless places to nest, thus 
producing a segregation of two forms, eventually leading to 
the differentiation of Tree- and Meadow-Pipits (Anthus 
trivialis and A. pratensis). Saunders (1936) seems to have 
come independently to the same conclusion regarding the 
origin of some closely related species of North American 
Warblers (Dendroica), Tyrant Flycatchers (Empidonax) and 
Thrushes (Hylocichla) which show similar distributions. 

The most important part of this idea, that psychological 
habitat selection produced the segregation leading to speciatioa 
is, I am now convinced, mistaken. One part, however, seems 
true, that psychological habitat restrictions are at times 
important in maintaining the segregation of two differentiated 
but closely related forms which originally became segregated 
in some other way (usually by geographical isolation). For 
example, Meise (1936) states that the House-Sparrow (Passer 
domesticus) and Spanish Sparrow (P. Mspaniolensis) occur 
together over much of the Mediterranean basin, the former 
round houses, the latter frequenting tree growth along 
streams. Where these habitat restrictions hold, the two 
species do not interbreed. But in some parts of N. Africa, 
the Spanish Sparrow has colonized houses (overcoming its 
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psychological habitat restriction), and here the two species 
freely interbreed, vjitb fertile offspring, so tbat a hybrid 
form is produced. 

Rensch (1929,1933, 1934), (see also Stresemann (1927-34)), 
has produced convincing evidence that many (perhaps almost 
all) bird species have evolved through geographical isolation, 
i.e., that geographical races are incipient species. Inter
mediates exist at every stage. Particularly convincing 
evidence is provided where two ends of a chain of geographic
ally linked subspecies have eventually met and do not inter
breed, as in the Great Tits (Parus major and P. minor) (see 
Stegmann, 1931) and in the Warblers Phylloscopus plumbeitar-
sus and P. viridanus (see Ticehurst, 1938). When members 
of such a " Rassenkreis "or" Rassenklette " continue to spread 
so that two differentiated forms (connected by a series of 
intermediates elsewhere) colonize the same geographical 
area and there keep distinct (" behave as species "), some 
new segregating factor must be operating to replace the 
former one of geographical isolation. Of possible factors, 
differences in pairing behaviour would seem the most impor
tant, for all, or almost all, closely related species of birds 
possess distinctive recognition marks of song or plumage. 
If two such forms had acquired some degree of physiological 
inter-sterility, then selection would tend to intensify behaviour 
differences correlated with distinctive recognition marks, 
since those individuals which did not possess them and 
interbred with the other form would leave fewer offspring. 
I t may be noted that pairing behaviour in birds normally 
requires the isolation of one sex (usually the male), and 
that in captivity this is prevented, and pair-formation becomes 
abnormal, which may help to explain the much greater 
frequency of species crosses in captivity than in the wild. 

While differences in pairing behaviour seem the most 
important isolating factor, habitat differences probably play 
a subsidiary part. This was clearly demonstrated in the 
House- and Spanish Sparrows, and very probably applies to 
other cases where two closely related species occupy distinct 
but adjacent habitats. Thus, Rensch (1929, 1934) quotes 
the Nightingale (Luscinia megarhyncha) and Sprosser or 
Thrush-Nightingale (L. luscinia). These superficially appear 
to be geographical races of one species, but their geographical 
distributions overlap in a small region, and here the two 
species keep distinct. They have distinguishable songs and 
also frequent different habitats, the Nightingale primarily in 
dry, the Sprosser primarily in very damp, woodland. They 
interbreed in captivity. These two species are postulated 
to have evolved as a result of the heavy glaciation of central 
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Europe during the last Ice Age, which pushed individuals 
either east or west; the two forms segregated in this way 
subsequently recolonized, and so met. In other species with 
a similar history (see especially Salomonsen (1931) also 
Rensch, Stresemann) e.g., the Long-tailed Tit (Mgithalos 
caudatus) and the Bullfinch (Pyrrhula pyrrhula), the two 
forms now behave as subspecies, i.e., replace each other 
geographically. In other species pairs, e.g., the Goldcrest 
{Regulus regulus) and Firecrest (R. ignicapittus) ; the two 
Tree-Creepers (Certhia familiaris and C. brachydactyla) ; 
the Icterine Warbler (Hippolais icterina) and the Melodious 
Warbler (H. polyglotta), two species have been evolved with 
overlapping geographical distributions, as in Luscinia, but 
with only partially distinct, and partially overlapping, 
habitats. 

Of particular interest from the habitat and speciation point 
of view are Vermivora pinus and V. chrysoptera, the Blue-
winged and Golden-winged Warblers of North America. The 
former is more southern, the latter more northern, but the 
geographical ranges overlap. They possess distinctive 
plumage and song differences, particularly in the male. Some 
habitat differences exist, since on the whole the Golden-winged 
tends to nest on higher slopes than the Blue-winged, which 
difference oftens keeps them segregated; but at times one 
nests right in the area of the other. These two species 
hybridize regularly in the wild, producing the forms named 
V. lawrenci and V. leucobronchialis (Forbush, 1929, and 
information from E. Mayr). Were the habitat differences 
more complete, such hybridization might be eliminated. 

On the Galapagos, two very closely related species of finch, 
Geospiza magnirostris and G. fortis, breed in identical habitats 
and occupy the same ecological niche (Lack, in press). There 
is every gradation between such cases, via Blue and Great 
Tits (Parus cceruleus and P. major) which mostly frequent 
the same habitats for breeding, but show slight differences 
(Lack and Venables, 1939) and species (such as Regulus spp.) 
which keep primarily distinct but have a slight overlap, to 
species with no overlap whatever so far as known (already 
cited). Clearly habitat differences are by no means essential 
to species formation in birds, but, where they occur, they may 
assist in maintaining the differentiation of two forms, 
originally segregated by geographical distribution. 

This still leaves unsettled the problem of how different 
species have acquired their habitat preferences. It now seems 
probable to me that in general the latter have originated 
purely through historical accident. For instance, a woodland 
species isolated geographically may have only a certain 
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type of woodland available, and gradually its behaviour 
responses become more or less associated with this particular 
type of woodland. When eventually its distribution changes, 
and other types of woodland become available, it may or 
may not be able to adapt itself to the latter, depending on 
how specialized its behaviour responses have become. Of 
course, once the habitat preference has become restricted 
in this way, adaptation of structure as well as of behaviour 
may appear. This seems the only way to account for differences 
in the habitat distributions of closely related species, 
differences which are often slight and apparently unrelated 
to any adaptations, but yet are characteristic for each species. 
Further, this view fits the postulated origin of bird species 
via geographical subspecies.* 

Similar considerations sometimes apply to rodents. Thus, 
Dice (1931) and Murie (1933) describe cases where two forms 
of the North American deer mouse (Peromyscus maniculatus), 
connected elsewhere by a series of typical geographical races, 
occur in the same area, but do not normally interbreed. In 
each case one form inhabits open ground, the other forest, 
and they would presumably have been classified as true 
species had the intermediate geographical series not existed. 
Clearly the habitat difference (presumably psychological) 
keeps the two forms segregated, for in captivity Murie showed 
that there was no hostility between P. m. osgoodi (prairie 
form) and P. m. artemisice (forest form) ; while Dice showed 
that P. m. bairdi (prairie form) interbred freely in captivity 
with P. m. gracilis (forest form), producing fertile offspring. 

SUMMARY. 

1. Closely related species of birds sometimes frequent 
distinct but adjacent habitats. In many other cases, the 
habitats overlap, to a less or greater extent, and in a few 
cases the two species occupy identical habitats. 

2. Habitat differences probably play a subsidiary part in 
maintaining the segregation of closely related bird species, 
but not in originating the segregation leading to speciation. 
Habitat preferences are thought to have originated through 
historical accident. 

*I saw E. Mayr's valuable paper " Speciation phenomena in birds " 
(Amer. Nat., LXXIV, 249-278, 1940) only when correcting the proofs, 
too late for detailed reference. His conclusion tha t habi tat differences 
are not primary and arise accidentally agrees well with the present 
paper. He instances two Californian races of Song Sparrow (Melospiza 
melodia) one frequenting salt-marshes, the other dry hillsides, and 
two geographical species of Rails (Rallus elegans and R. longirostris) 
one found in fresh-, the other in salt-water marshes. There are other 
relevant data. 
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