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INTRODUCTION 

T H E STUDY OF heterochtosis or colour variations in the plumage of 
birds is a subject that the majority of field ornithologists either ignore 
entirely or regard with only mild curiosity. In the early years of the 
present century and before that, however, interest was more wide
spread and a number of very fine skin collections of abnormally 
coloured birds were built up. Among the most notable were those of 
C. J. Carroll in Ireland and Joseph Whitaker in Nottinghamshire, and 
the very large collection of international scope formed by Lord Walter 
Rothschild at Tring Museum. One of the more recent workers in 
this country with a deep interest in the subject was the late W. E. Glegg 
who published a detailed study (Glegg 1931) relating to Essex speci
mens. Since then there have been few British publications apart 
from a scattering of isolated records, though a forthcoming paper by 
Harrison and Harrison (in press) will deal with the possible evolu
tionary implications of albinism and melanism in birds. On the other 
hand, a good deal has been published in America, including such 
valuable papers as those of Lee and Keeler (1951) and Nero (19J4). 

Colour variations in birds fall into four main groups—albinism, 
xanthism, erythrism and melanism. The present paper deals only 
with the first and last of these, though examples of xanthism in Wood 
Warblers are shown on plates 44 and 4;. As a result of appeals for 
information on albinism and melanism published in British Birds, Bird 
Study and various local journals several years ago, and broadcast by 
James Fisher and Dr. Bruce Campbell, I have received communications 
from over one thousand correspondents in the British Isles, Canada, 
the United States, South Africa, British Somaliland and Australia (so 
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that interest in the subject is by no means lacking). Several thousand 
records of albinism and melanism in a wide variety of species have been 
card-indexed, and it is proposed eventually to analyse them in a manner 
that will show which families, genera and species are most liable to 
these conditions. Meanwhile, the present paper is confined to a dis
cussion of causes and effects. 

From the aesthetic point of view the beauty of many of these aber
rant birds is quite remarkable, but there are also a number of practical 
ways in which the field ornithologist may be affected. An obvious 
one is the matter of mis-identification. There are many instances of 
inexperienced observers reporting partially white Chaffinches* and 
House Sparrows as Snow Buntings, or male Blackbirds with white 
on the breast as Ring Ouzels. Less common have been cases of 
albinistic Black-headed and Common Gulls being identified as Ivory 
Gulls. 

The persistence with which individual birds return year after year to 
the same area can be easily observed if abnormally marked individuals 
are involved. Two such cases have concerned Oystercatchers. A 
pure white one was seen in Morayshire, Scotland, almost annually 
from 1937 to 1956 (Scot. Nat, 61: 185-187; and 68: n j - n 6 ) a n d l 
am informed by F. R. Smith that another white individual appeared on 
the Exe Estuary, Devonshire, every year from 1940 to 1955. These 
records throw interesting light on the apparent longevity of the Oyster-
catcher. Another way in which such aberrant birds are useful is in 
tracing the movements of flocks. At one time or another it has been 
possible to do this with geese, waders and various Passerines. 

Finally, one may mention the subject of behaviour, a field that has 
hardly been touched so far as abnormally coloured individuals are 
concerned. In numerous species the sexual functions of display and 
ceremonial behaviour, and threat displays, are focused so largely round 
colour patterns that the study of albinos might be very rewarding. 

It is clear from correspondence and conversations with numerous 
ornithologists and naturalists that a considerable amount of misunder
standing exists regarding the causes of abnormal colorations. The 
most frequent misconception is that these conditions are purely due to 
mutation and always hereditary, but this is not so. The study of 
albinism and melanism leads one into many fields of science from 
endocrinology and genetics to physiology and biochemistry. The 
purpose of this paper is to set forth in a reasonably non-technical 
manner the diverse factors which may give rise to these conditions, 
and I propose to discuss each separately. 

•Scientific names of all the birds mentioned in the text will be found in Appen
dices A, B or C, the first two of which are lists of the species in which albinism and 
melanism have been recorded in the British Isles. 
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Befoie proceeding further I should point out that it is possible for 
albinism and melanism to occur in the same individual. This is 
admittedly a somewhat rare occurrence, but two examples may be 
quoted. The late J. Whitaker had in his collection a Curlew obtained 
in Caithness in 1906; this bird had the back and part of the head pure 
white spotted with black, and the remainder of the plumage was dark 
chocolate in colour. Similarly, Canon G, A. K. Hervey informs me 
that in Westmorland in April 1957 he saw a Blue Tit that was entirely 
sooty black interspersed with white. In addition, as pointed out by 
Harrison and Harrison (in press), white primaries occur constantly in 
the first definitive plumage of the chicks of the melanistic mutant of 
the Pheasant (i.e. var. tenebmsus). In later stages of development these 
mutants lose the white feathers entirely. 

Another general aspect is the resistance of red and orange carotenoid 
pigments to change. I have a number of records of albinistic or 
melanistic Robins and Bullfinches in which these colours remained 
unaltered, and Dr. J. M. Winterbottom has kindly drawn my attention 
to a male Red-crowned Bishop in the British Museum (Natural 
History), which was collected in Northern Rhodesia in 1937; this 
bird has the usual black parts of the plumage replaced by white, but 
the red areas are unaffected. A Green Woodpecker seen by R. H. C. 
Brackenbury in Warwickshire in i960 was pure white with the excep
tion of the red crown. A number of white examples of the Grey 
Parrot have been reported from time to time, but the red tail has 
generally remained unaffected. However, odd individuals of such 
species as these are occasionally found to have the red or orange 
pigments missing or much reduced. 

Mechanism of melanogenesis 

Before proceeding further it will not be out of place to describe briefly 
the process by which melanin pigments are formed in the avian body. 

As stated by Fox and Vevers (i960), the lack of coloured pigments in 
albinos is due to the absence of an en2yme known as tyrosinase. This 
enzyme, which is produced within the body cells by the genes respon
sible for normal colour, causes the formation of melanin by oxidisation 
of amino acids in the body cells. In other words tyrosinase' is an 
organic catalyst produced by the living cells. 

There is experimental evidence that hormones and vitamins can 
influence melanogenesis. In connection with the former, Woronzowa 
(1929) described how the grafting of pituitary gland into albino axolotls 
{Amblystoma sp.)—salamander-like reptiles found in Mexico—caused 
the development of melanin. An interesting correlation between 
dietary vitamin D and melanisation of feathers was demonstrated by 
Decker and McGinnis (1947). They found that males, females and 
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castrated cocks of various breeds of poultry deposit abnormal quantities 
of black pigmentation in the feathers when maintained on a diet defi
cient in this vitamin. Even Buff Orpington chicks, a breed which 
normally has no black pigment in the plumage, showed intense black 
pigmentation after six weeks' feeding on a diet deficient in vitamin D. 
The experiments carried out by Decker and McGinnis suggest that 
vitamin D exercises some influence over the degree of oxidisation of 
melanin compounds in the developing feather. 

ALBINISM 

Albinism in its various forms may be defined as the complete or partial 
absence or suppression of the normal coloured pigments. A pure 
albino in the strictest sense is an individual in which there are no 
coloured pigments in any part of the plumage or soft parts. The feet, 
legs and bill generally appear yellowish-white or pinkish, and the eye 
appears pink due to the absence of the ocular melanin pigment which 
permits the blood in the capillaries to be seen through the retina. In 
partial albinos the normal coloration is present to a varying degree and 
the soft parts may or may not be affected, but the irides are always 
normally pigmented. Partial or incomplete albinism may be symmetri
cal or asymmetrical, the latter being the most frequent. A particularly 
interesting case of symmetrical albinism in a Blackbird is shown on 
plate 42b. 

According to Hachisuka (1928), albinism is always of a hereditary 
character, but this is true only of" albinism in the strictest sense as 
defined above. In the present paper the terms "albino" and "albinism" 
are used in the widest sense to refer to any individuals that are com
pletely or partially white, irrespective of the colour of the soft parts 
or whether the condition is genetically based; it is most important 
that this be borne in mind. 

Individuals in which the normal pattern and colour of the plumage 
is discernible but very pale or washed out in appearance are said to be 
leucistic or dilute. An example of this is the Oystercatcher on plate 
46b. This condition is a form of imperfect or partial albinism and is 
due to a general reduction of pigmentation over the entire plumage 
(see Hutt 1949). Other synonymous terms for this condition are 
ghosting or schizochroism, Hutt, when dealing with dilution in the 
fowl, considered it apart from albinism largely on the basis that 
dilution affects all pigments, whereas in albinism carotenoid pigments 
are very often unaffected. Experimental evidence (e.g. Mueller and 
Hutt 1941) has shown that in some species a sex-linked recessive factor 
is responsible for the diluted plumage effect. A very fully investi
gated case of plumage dilution in a Blue Jay was described by Whitaker 
(i960). The blue of this and many other species is due to scattering of 
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light through a modified layer of transparent cells in the barbs; these 
are gas-filled vacuoles which lie above cells containing a brown melanin 
pigment. Microscopical examination showed that the pigment in the 
cells of the pale bird was greatly reduced as compared with a normal 
bird. 

Feathers in which the natural oils are absent or reduced are prone 
to bleaching as there is a loss of protection against chemical or light 
action; some instances of dilute plumage may be attributable to this 
cause. 

Hereditary albinism 

Hereditary albinism in birds is generally of a recessive character. 
That is to say that in individuals possessing genes for normal colour 
and also for albinism, the former may be expected to be dominant 
over the latter. The experimental evidence for such a statement has 
been carried out primarily on Pheasants, but it is supported by field 
observations on various other species, notably the Blackbird. The 
nature of simple Mendelian recessiveness is best demonstrated dia-
gramatically (see Fig. i on page 206). 

As a matter of interest I have compiled Table 1 from data on 
Pheasants presented by Bruckner (1941), and this should be examined 
in conjunction with Fig. 1. Bruckner's results agree closely with 
those obtained by Morgan (195 8) in a similar series of breeding experi
ments, also with Pheasants. Both these workers proved conclusively 
that the albinistic plumage was due to a single, autosomal (i.e. not sex-
linked), recessive gene. It will be noticed that in the backcross 
matings in Table 1 there is a deficiency of white birds compared with 
the expected ratio. Statistical checking showed that this was not 
significant, and it was believed to be due to a higher embryonic mor
tality rate in the white birds. 

T A B L E I — B R E E D I N G E X P E R I M E N T S W I T H A L B I N O P H E A S A N T S 
(Phasianus mkbkus) ( F R O M B R O C K N E S . 1941) 

Generation Parents 
Actual progeny 
White Normal 

Expected ratio 
White Normal 

F i 
F 2 
Backcross 
F 3 

One normal, one white 
Both Fj normal 
One Fj normal, one white 
Both white segregates 
from backcross mating 

0 

48 

" 7 

75 

103 

149 

145 

0 

0 

49-*5 
131 

75 

103 

147.75 

131 

0 

The data given in Table 1 are, of course, applicable only to controlled 
experimental conditions. In wild populations the spread of albinism 
is controlled by various external factors. These include an inevitably 
higher mortality rate from predators, possible difficulty in obtaining a 
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HUT r r i d l 

F I G . I . Diagram to demonstrate simple Mendelian recessiveness 
(see explanation opposite) 
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mate when colour patterns essential to sexual display are absent, and 
post-breeding dispersal over wide areas reducing the probability of 
suitable matings. Other reasons are discussed in the section on the 
EFFECTS OF ALBINISM AND MELANISM (pages 2I7-220) . 

EXPLANATION OF F IG . I 
This explanation is intended primarily for those who profess no knowledge of 
genetics. When following the figure it is helpful to bear in mind the fundamental 
principles that each parent provides the new body cells with an equal number of 
chromosomes (the structures on which the genes are located) and that the number of 
chromosomes in any species remains constant (through a process of reduction which 
need not be discussed here). 

In the diagram, for the sake of simplicity, it is assumed that plumage colour is 
controlled by a pair of genes which are situated at the same locus on the chromo
somes: that responsible for the normal is designated A and that for albinism a. 
It is also assumed that the gene for albinism is recessive in the presence of that for 
normal colour. Where the genes in a pair are similar (i.e. AA or aa) the indivi
dual is a homozygote; where they are dissimilar (i.e. Aa) it is a heterozygote. 

The parental generation consists of a normal homozygote and an albino homozy
gote. It follows that two types of reproductive cells will be produced by these 
parents (i.e. A and a) and the first filial generation (Fi) must all be heterozygotes of 
the same kind (i.e. Aa). As the albinism is recessive they are normal in colour. 

The second step shows an inter se mating between the heterozygotes of the Fx 

generation to produce the second filial generation (F2). The expectation now is 
normal homozygotes, heterozygotes and albino homozygotes in the ratio 1 : 2 : 1 . 
As a is recessive to A, it follows that the heterozygotes will be normal in appearance, 
even though they differ genetically from the normal homozygotes. The albino 
homozygotes will be pure white like the original albino parent. 

As a final stage, the lower part of the diagram illustrates two backcrosses (the 
crossing of the progeny with their parental stocks). On the left is the backcross of 
the Fj heterozygote to the albino homozygote; the expectation here, as in any back-
cross to a recessive form, is of normal heterozygotes and albino homozygotes in 
the ratio 1:1. On the right is the backcross of the normal homozygote to the 
heterozygote; the expectation now is of normal homozygotes and heterozygotes 
in the same ratio 1:1, the recessive gene being concealed (as in the ¥1 generation) 
because it occurs only in the heterozygous phase. 

The diagram thus illustrates some of the combinations of matings that are 
theoretically possible in a population where an albino homozygote is present. 
The mathematical probability of the heterozygotes breeding together depends 
upon the frequency of the albino gene in the population. If the frequency of the 

1 T 

recessive gene is —, then the frequency of the double recessive will be —„. 
P . p . 

With these various principles in mind, this figure should be studied in conjunction 
with Table 1 which shows the results of actual breeding experiments with normal 
and white Pheasants. 

In cases of mating between albino homozygotes there arises a state of recessive 
dominance in which all the progeny are pure albinos. This is an extremely rare 
event in nature, particularly so far as birds are concerned, but a perfect example of 
the persistence of recessive dominance in an isolated population of animals was cited 
by Boyd (1946): some albino Water Snails (Planorbis corneus) were introduced into 
a Cheshire pond in 1927 and a pure albino population was still 
flourishing in 1934. 
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The breeding experiments with Pheasants described above provided 
evidence which suggests that partial albinism may sometimes be 
genetically based. Bruckner found that the dominance of the gene for 
normal colour was not always complete, since some heterozygous 
individuals had occasional white feathers in the plumage and, con
versely, homozygous recessive birds sometimes had an odd coloured 
feather in the plumage. Rollin (1962) described the case of a feral 
"blue rock" pigeon which had an odd white feather on the lower neck 
and two smaller white feathers behind the eye throughout its life, 
these being moulted annually. Breeding experiments showed that 
the bird was heterozygous for white and that the condition was, in 
fact, hereditary. 

Although hereditary albinism in birds is nearly always recessive, 
there is evidence to suggest that some cases of partial albinism may be 
dominant. It has been known for a very considerable time that 
dominant piebald types occur in mice, the Rabbit (Oryctolagus funiculus) 
and in various breeds of the domestic fowl; and a lengthy discussion 
of this subject will be found in Bateson (1909). Whilst I am not aware 
of any conclusive data relating to wild birds, it is not impossible that 
the persistent occurrence of partially white birds in the population of 
a given area may be due to (a) incomplete dominance of the genes for 
normal colour, as in Bruckner's Pheasants, or (b) the existence of a 
dominant piebald phenotype within the population. Without con
trolled experiments, however, it would be virtually impossible to 
prove which. It is more or less self evident that in a very isolated 
population a recessive gene may gain a much higher frequency of 
expression than in a population where there is gene flow over a wide 
area. This theory was proposed by Edson (1928) to explain the high 
numbers (about 40%) of white-spotted individuals in a flock of 
Brewer's Blackbirds. Hanson (1949) put forward the same theory to 
explain the high frequency of white-spotted birds in flocks of Canada 
Geese migrating through Illinois. So far as the British Isles is con
cerned there is a considerable amount of suggestive evidence relating 
to the Blackbird. For instance, Mrs. W. M. Martineau wrote to me 
that when she came to live at Lymington, Hampshire, in 1935 there 
was a Blackbird with white head and neck in the area, and that through
out the following 22 years there was always at least one individual with 
some white on the head; and all were males. Again, B. Keeley, 
writing in March 1957, stated that there had been partly white Black
birds in the vicinity of his home at Chipstead, Surrey, for the previous 
twenty years or so, the white being mainly on the wings and body. 

An interesting example of partial albinism evolving in isolation is 
provided by the Ravens of the Faeroes, which were named Corvtts 
partus by Briinnich in 1764. This name was, given to a white-speckled 
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mutant which had been known there since at least the Middle Ages and 
which at one time formed a considerable proportion of the population. 
A rapid decline in the numbers of this mutant began about 1850, 
however, and K. Williamson informs me that it was last seen in 1902. 
The same mutation also occurred occasionally in Iceland, but it was 
always very rare there. The inheritance of this mutant was studied by 
Dr. Finn Salomonsen who found that the distribution of black and 
white was approximately the same in all individuals, and that the 
responsible factor was recessive. Some authorities still recognise the 
Faeroe Ravens as a distinct subspecies (C. e. varius) on the basis of pale 
tips to some feathers of the hind neck. 

Some examples of incomplete or partial albinism produce a barred 
effect in the plumage and it may be that, in some instances at least, 
there is an analogy with the "barring" occurring in the domestic fowl. 
Here Hutt (1949) showed that a sex-linked gene inhibits the deposition 
of melanin within the individual feather, causing a white bar on a 
feather that would otherwise be all black. It will be noted that in 
this paper frequent mention is made of work done on the various 
breeds of domestic fowl; this is a matter of necessity as, with th$ 
exception of Pheasants, little or no work of a similar nature has been 
carried out on wild birds under controlled conditions. The genetical 
experiments with poultry have shown that at least four different types 
of white plumage may be recognised, each having its own special 
properties. In one of these types the pure white acts as a dominant, 
a condition not so far known to occur in wild birds. However, these 
white types of plumage in the fowl are not albinos in the strictest sense, 
as the eyes and often the soft parts also are pigmented. So far as I 
am aware, pure albinism (still in the strictest sense) has never been 
found acting as a dominant to colour in any animal species. 
* Under the present heading we have also to discuss the question of 

albinism arising as a result of inbreeding. I have come across several 
references to this subject, Hewitt (1862, 1863) described how he 
took eggs from wild Mallard and hatched them under bantams. The 
young were reared and were allowed to breed only among themselves, 
with the result that each succeeding generation became larger, with the 
white collar broader and less regular, and some of the primary wing-
feathers turned white. I have previously described (Sage 1955) the 
population of aberrant Mallard on Roath Park Lake, Cardiff, Glamor
ganshire. These birds are largely sedentary and considerable inbreed
ing certainly occurs; most individuals show varying amounts of white 
on the wings and some also have the lower neck and breast white. 
In the case of a wild population we have the evidence quoted by 
Delacour (1956) who stated that when Dr. Alexander Wetmore 
visited the island of Laysan in 1923 he found a population of twenty 
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Laysan Duck (the local race of the Mallard, A. p. laysanensis) of which 
most showed traces of albinism in the plumage. This state of affairs 
had obviously been brought about by continuous inbreeding. 

Turning to groups other than ducks, it is well known that the dove 
popularly known as the "White Java" is merely an albino form of the 
Collared Dove which can be produced by close inbreeding from the 
normal type. Similarly, there is the white variety of the Java Sparrow 
which the Chinese probably evolved originally by selected inbreeding 
of pied birds. 

Albinism due to diet 

It has been known for many years, particularly among aviculturists, 
that incorrect or unbalanced feeding can affect the plumages of birds, 
causing both deficiency and excess of pigment (some examples of 
melanism will be discussed under that subject). Data on this aspect 
have been acquired almost entirely by experiments with captive birds, 
and it is impossible to say just how far the results have any analogy in 
wild populations. In the wild it would be extremely difficult to prove 
that complete or partial loss of pigmentation was due to a defective 
diet. 

There is no doubt, however, that many (if not all) species of birds 
are able to convert common alimentary carotenoids to coloured 
compounds of different constitution. Two Continental workers 
(Brockmann and Volker 1934) maintained Canaries on a carotenoid-
free diet. As a result, after moulting or experimental plucking, the 
new feathers appeared white. Conversely, it is also an established 
fact that if Canaries or white varieties of domestic fowl are fed on 
paprika (Hungarian red pepper) or cayenne pepper in an oily medium, 
such as olive oil, the plumage assumes an orange or crimson colour. 
It is also now known that the loss of red or pink colour in captive birds 
of species such as the Flamingo and Scarlet Ibis is caused by a lack of 
certain carotenoids in the diet. 

So far as I am aware, the only intensive study done in this country 
on the effect of diet on the plumage of wild birds is that of Rollin 
(1953, 1959) with Blackbirds and Song Thrushes taken from the nest 
and reared in temporary captivity. His experiments showed that white 
or greyish feathers, particularly in the tail, could be produced by vary
ing the percentage of earthworms in the diet. He also found that an 
insect diet superseded by one of dog biscuits, or a diet consisting 
exclusively of the latter, produced white feathering. I am, however, 
quite unable to agree with his final conclusion that an unbalanced diet 
is the main cause of partially white plumage in wild populations of the 
Blackbird and other species. I know of no evidence that wild birds 
ever encounter conditions which compel them to exist on an un-
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balanced diet for any length of time. Rollin quoted the high incidence 
of partly white Blackbirds in the wholly urban area of Jesmond Dene, 
Newcastle, compared with the complete absence of such birds in an 
entirely rural district of north Northumberland farmland, as evidence in 
support of his hypothesis. However, assuming that the partly white 
condition in the Jesmond Dene population, which is wholly sur
rounded by built-up areas, is genetically based, then we should expect 
it to persist. In a relatively isolated population of this nature the 
mating of two individuals heterozygous for albinism would be far 
more probable than in a rural population. The discussion under the 
section on Hereditary albinism is applicable to this case. Then, again, 
the Blackbird certainly feeds less on domestic scraps and artificial 
foods than the House Sparrow or Starling, so that if an abnormal diet 
were the cause of partial albinism to any great degree we should expect 
to find a higher incidence of this condition in these two fairly sedentary 
and social species. According to the records in my possession, 
however, this is not the case. In this connection it is worth drawing 
attention to the work of Piechocki (1954) who examined a total of 
20,931 House Sparrows which had been killed by poisoning: there 
were no pure white birds, and the incidence of partial albinism was 
less than one per cent. 

Albinism due to senility 

There is a considerable amount of evidence to suggest that albinism, 
primarily partial, may gain expression as a result of increasing age, a 
condition that is perhaps comparable with the greying of the hair in 
human beings. C. W. Teager's Blackbird on plate 41 seems to have 
been such a case. 

One of the earliest observers to draw attention to this subject was 
Johnson (1852), who kept a male Blackbird in captivity. This 
individual became whiter with each succeeding moult and finally 
died at the age of four. As this was a captive bird, however, the 
condition may have been caused by diet or other factors. Butler 
(1902) mentioned a Chaffinch which was pied when it was trapped and 
became much whiter at two succeeding moults. More recently, 
various instances have been mentioned in this journal. Rankin 
(1954) recorded that an adult male Blackbird ringed on 6th February 
1952 had the head and neck mainly white, and that when it was re-
trapped in February 1953 the white extended to the breast, mantle, 
wing-coverts and tail; he has since informed me that the bird was 
caught once more in 1954 when it was even whiter. Band (1956) 
trapped a male Blackbird annually from 1950 to 1952 and again in 
1954 and 1955; on all occasions except the last the plumage was quite 
normal, but in 1955, when the bird was at least five years old, there 
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were patches of white over most of the plumage. Finally, I am in
formed by J. Laurie that a female Blackbird at Leigh-on-Sea, Essex, 
became progressively whiter from 1954 until by April 1957 it was 
pure white except for one or two normal feathers. 

Albinism due to shock 
I have come across only two references suggesting albinism from 
shock and both concern Blackbirds kept in captivity. J. H. Fennell 
(1844) described how a male, severely frightened by a cat, moulted 
and became pure white. A. C. Smith (1852) recorded a similar case, 
in which the bird assumed a piebald plumage. These records are 
very old, however, and there appear to be no more recent ones. 
J. J. Yealland of the London Zoo informs me that he has never come 
across such a case in his long experience of aviculture. I t seems 
wiser, therefore, to be cautious about shock as a possible cause of 
albinism until such time as we have a properly authenticated observa
tion. 

If cases do occur, they may be analogous with instances of the 
hair of human beings turning white within a very short space of time 
after a severe shock to the nervous system. 

Albinism due to disease and injury 

There appears to be a paucity of information on albinism and disease 
or injury, at least so far as wild birds are concerned, although Hut t 
(1949) stated that in domestic fowls the spontaneous development of 
white feathers after injury is not uncommon. 

Gunn (1876) obtained a pure white female Blackbird near Norwich, 
Norfolk, and associated the colour of the plumage with the diseased 
state of the bird's liver, which was black in colour. A case of partial 
albinism in a Goldfinch was similarly attributed by Macpherson and 
Duckworth (1886) to the diseased liver which was found when the 
bird was dissected. Another instance of this kind, involving a buff-
coloured Red Grouse in the possession of the Hon. C. H. Wynn, was 
recorded by Forrest (1907). However, I have discussed this subject 
with Dr. James M. Harrison who informs me that he does not know 
of any liver disorder which would be likely to affect the colour of the 
plumage in this way. Until further evidence comes to hand, there
fore, these three cases must be considered not proven. 

On injury there is a little more information. Writing in America, 
Brimley (1944) referred to a male Red-winged Blackbird which was 
partially albinistic, including a large white patch on one side of the 
breast. Under this white patch was an old wound where a shot had 
ploughed through and left a furrow, on each side of which the flesh 
was discoloured and almost gangrened in appearance. In his opinion 

212 



ALBINISM AND MELANISM IN BIRDS 

this was the cause of the partial albinism. He also put forward the 
theory that birds which are seized by a predator and manage to escape 
with the loss of some feathers may develop partial whiteness in the 
affected areas. 

Then there is a case described by Phillips (1954). A Great-tailed 
Grackle collected in Mexico was white on one side of the face. It 
was subsequently ascertained that a large yellow cyst was present 
beneath the skin at this point, and that this had formed round a sliver 
of some kind which was imbedded in the jaw muscles. Similarly, 
Hachisuka (1928) mentioned a hen Capercaillie which was bitten by a 
Stoat {Mustek ermima); after the wound had healed, white feathers 
grew on the affected part. 

More recently, Dr. Bruce Campbell has passed on details of an 
interesting observation by G. R. A. Wright. For two or three years a 
Blackbird, identifiable by a deformed foot, had frequented the fetter's 
garden. In the summer of 1961 this bird was found hanging by the 
neck from the mesh of some fish netting protecting raspberry canes. 
The bird was released and was not seen again until the winter, but 
when it reappeared it had a ring of white feathers round the neck. 

There is a considerable amount of experimental evidence relating 
to traumatic causes of partial albinism. Dealing with mammals, both 
Duerst (1926) and Schultz (1918) have discussed the experimental 
infliction of wounds which, on healing, have grown white hairs. 
Similar work has been done on various breeds of the domestic fowl; 
for instance, Pearl and Boring {1914) and Krizenecky (1930) have 
shown that albinism can occur as a result of plucking. We should 
also note the statement of Fox and Vevers (i960) that "As a final 
instance of loss of melanin it may be noted that injury can be respon
sible for the disappearance of melanocytes". 

The occurrence of isolated white feathers can also follow damage to 
or blocking of the gland by which the pigment passes into the feather. 
A similar explanation may be applied to parti-coloured feathers. 
Where pigmentation proceeds normally at first and ceases later, the 
feather will be normally coloured from the apex to the point where 
pigmentation ceased, and white from then on. Alternatively the 
gland may be non-functional at first and start operating later, in which 
case the distribution of the pigmented and white areas will be reversed. 
A simple experimental lesion of the pulp of a growing feather will 
cause it to develop white. 

Summary 

Before going on to discuss melanism it may be useful briefly to sum
marise some of the points considered in the preceding pages: 

(1) Pure albinism in the strictest sense is congenital and, so far as is 
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known, always acts as a Mendelian recessive. There is no proven 
evidence that such individuals ever revert to normality. 

(2) It is impossible for pure albinism to be developed from a state 
of normality, i.e., it must show in the first definitive plumage. 

(3) Some forms of partial albinism are hereditary and probably 
mainly recessive, but it is known that dominant piebald varieties occur 
in some animals including the domestic fowl and, therefore, possibly 
also in other species of birds. Partial albinos always have pigmented 
irides. 

(4) Individuals of normal coloration may develop partial or com
plete albinism (but not pure albinism in the strictest sense) from diet, 
senility, injury and possibly disease and shock. As this type of 
albinism is not congenital, the affected individual may later revert to 
normality. 

(5) Hereditary partial albinism may occasionally revert to nor
mality, as for instance the white primaries which occur only in the 
first definitive plumage of Pheasant chicks of the mutant variety 
tenebrosus. 

(6) Experimental work with Pheasants indicates that albinism is 
not a sex-linked condition and this is supported by observations on 
numerous species in the wild. However, Mueller and Hutt (1941) 
reported sex-linked imperfect albinism in the domestic fowl and 
analogous cases may occur in wild species. 

MELANISM 

Melanism is the exact opposite of albinism in that it is caused by the 
excessive deposition of melanin pigments. This results in an abnor
mally dark appearance and melanistic individuals are generally blackish 
or dark brown in colour. The condition is certainly of much less 
frequent occurrence than albinism, even taking into account the 
fact that it may often be overlooked because it is far less noticeable, 
particularly in species where the normal colour of the plumage is dark. 

Another major difference between albinism and melanism is that 
the latter is generally a Mendelian dominant, that is to say that it can 
gain expression in the heterozygous phase in the Fx generation. 
Cases of recessive melanism have been found in some organisms 
(e.g. moths), but they are generally rare mutants and do not spread. 

The dominant nature of melanism often results in populations where 
the melanistic phase is very numerous and distributed over a wide 
area. A good example can be found in the spread of the melanistic 
variety of the Grey Squirrel (Sciurus carolinensis) in Hertfordshire, 
where it has been known for a great many years (see Fordham 1956, 
who quotes a number of references, and Shorten 1954). Before the 
arrival of myxomatosis I was aware of several Hertfordshire colonies 

214 



ALBINISM AND MELANISM IN BIRDS 

of Rabbits where blackish individuals were common. At one of 
these colonies approximately 46% of the population were melanics, 
and blackish Rabbits had been known there for at least twenty years, 
Melanistic Rabbits are also of common occurrence in Australia and, 
according to Barber (1954) this type may comprise 35% of the total 
population in the forested interior of Tasmania. A similar state of 
affairs, though on a more restricted scale, existed in the Partridge 
population of the Tring area of Hertfordshire. In January 1915 the 
late Lord Walter Rothschild exhibited to the British Ornithologists' 
Club two melanistic Partridges which were representative of a type 
that had been shot at Tring for ten successive years. 

Normal and abnormal melanism 

Under this heading I propose to discuss two types of melanism. 
The first, which can conveniently be designated normal melanism, 
refers to those dimorphic or polymorphic species in which a melanistic 
plumage phase is of regular occurrence. The: second, abnormal 
melanism, covers individual species not normally producing a melanis
tic phase. 

There are a considerable number of birds in the world which are 
known to have a normal melanistic phase. Among British species 
one immediately calls to mind the dark brown or blackish varieties 
of the Snipe, Pheasant, Red Grouse, Partridge, Buzzard and Montagu's 
Harrier. In several cases, such as the Snipe and Montagu's Harrier, 
these melanistic varieties were described as separate species before 
their correct identity was known. In addition to the Buzzard and 
Montagu's Harrier, a number of other birds of prey have a melanistic 
phase. Examples are Eleanora's Falcon in the Mediterranean, the 
Gabar Goshawk in Eastern Africa, and the Rough-legged Buzzard 
and Short-tailed Hawk in America. In the majority of these cases the 
melanistic type is of random distribution. In all the species mentioned 
so far, the normal plumage is fairly dark, but melanistic phases also 
occur in birds which are normally mainly white. In Africa, for 
example, the Little Egret has various colour phases ranging from the 
normal white through pale grey and sooty-grey to blackish-slate. 

Under certain ecological conditions natural selection may favour a 
melanistic type. A good example is found in the blackish forms of 
the Desert Lark which occur on black lava terrain in various parts of 
the range of that species. The race of the Partridge in north-west 
Germany (P. p. sphagnatorttm) is another case of a melanistic form 
adapted to a particular habitat, in this case black peaty soils. 

An interesting example of an occasional melanistic form becoming 
established and replacing the normal form in comparatively recent 
times is that of the West Indian Bananaquit. Attention was first 
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drawn to this species by Lowe (1912), and now most of the birds on 
the islands of St. Vincent and Granada are black. Analagous instances 
are known among such mammals as the Hamster {Cricetus cricetus) and 
the Brush Opossum (Trichosurus vulpeculd). 

Industrial melanism among moths is now a well established fact. 
What may well have been the beginning of an identical situation in the 
House Sparrow was suggested by Hardy (1937), who stated that a 
slight but definite darkening of the plumage had taken place in the 
population of this species in the Liverpool area. In recent corres
pondence Mr. Hardy informs me that his studies were terminated by 
the outbreak of war in 1939, and that he has since been unable to follow 
the matter further. Confirmation of this possibility is provided by 
Noble Rollin who tells me that before 1930 he also found evidence 
of industrial melanism in House Sparrows whose plumage could not 
be made lighter by washing. Data on the present situation in Liver
pool or other industrial areas would be of great interest. 

One of the most remarkable cases of partial melanism so far recorded 
is that seen in the specimen of the Gabar Goshawk figured 
by Hachisuka (1928). This bird is quite normal on one side and 
entirely melanistic on the other. 

In the British Isles most records of melanism in species other than 
those normally having a melanistic phase involve isolated instances 
only. During the period 1954-1959, however, melanistic Great Tits 
were reported from Ashtead, Esher, Hersham, Long Ditton, Oxshott, 
Surbiton and Woking, all in Surrey, and there can be little doubt that 
most of these records are related. In at least one case (that at Oxshott) 
the young of a melanistic parent all apparently had normal plumage, 
but, as recorded by Perrins (1959), eight out of nine young Great Tits 
in a brood at Hersham were melanistic (plate 47). There the female 
parent was normal, but the male was unfortunately not seen. 

Some instances of melanism in gulls are worth mentioning. The 
most interesting concerns Black-headed Gulls. During December 
1961 and January 1962 at least four individuals (two entirely blackish 
and two piebald) were seen in the vicinity of Seahouses, Northumber
land (Evans 1962). On 3rd January one of the blackish birds was 
trapped and examined, and it was established that the condition was 
due to pigmentation and not oiling. The great interest of this record 
lies in its possible connection with an entirely blackish bird of this 
species seen at Elton, Co. Durham, by Dr. J. D. Summers-Smith in 
December 1956. It is difficult to resist the conclusion that there is 
somewhere a breeding colony where this melanistic type has been 
perpetuated. If such a colony could be located and the aberrant 
birds colour-ringed, valuable information on the inheritance of this 
condition might be obtained. 
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It is worth noting that melanism has been reported in two other 
gulls in the British Isles. Stokoe (1954) photographed a black 
Herring Gull at St. Bees Head, Cumberland, in July 1952 and a similar 
observation was made by Canon G. A. K. Hervey in the same area in 
August 1957. Meanwhile, another Herring Gull which was almost 
entirely dark brown was seen by Dr. Summers-Smith at Seaton 
Carew, Co. Durham, in December 1954. A juvenile Lesser Black-
backed Gull with dark brown under-parts was identified on the Isles 
of Scilly in July 1925 (Robinson 1926); and another, dark brown with 
the exception of the head and wings, was seen at Morecambe, Lanca
shire, in August 1957 by Canon Hervey. 

Melanism due to diet 

It is an established fact that the plumage of birds can be made black or 
dark brown by selective feeding. The example that is generally 
quoted is that of the Bullfinch, which will turn quite black if fed on a 
diet of hempseed with a high oil content. However, other species 
can be equally affected. Stevenson (1866) mentioned a Goldfinch 
which became black as a result of being fed freely on such a diet, and 
Newman (1855) described a similar experience with a Hawfinch. 
Christy (1890) quoted a case of a Redwing which was caught in 
January and became pure black when it moulted in August; he did 
not state the cause, but it also may well have been connected with the 
diet in captivity. It is hardly necessary to add that when the hemp-
seed is removed from the diet an affected bird will gradually return to 
its normal colour. The chemical and physiological processes in
volved were discussed in detail by Staples (1948). 

Goodwin (1957) recorded a somewhat different example of tem
porary melanism in the Spotted Dove. He suggested that the con
dition might have been brought about by adverse factors operating 
during the growth and pigmentation of the first adult plumage, in 
particular an over-fat condition induced by insufficient exercise and 
a diet rather rich in fats; here food alone could not have been entirely 
responsible. Bannerman (1953) mentioned that one of a brood of five 
Goldfinches reared by Col. R. F. M. Meiklejohn in Estonia was coal 
black, and remained so until the first moult when it became normal. 
This temporary melanism presumably had no connection with food, 
however, as the other four birds were not affected. 

EFFECTS OF ALBINISM AND MELANISM 

Such information as is available on the effects of albinism and melanism 
consists mainly of scattered and random observations, and there 
appears to be a great lack of detailed work on the subject. 

Two points regarding albinos which immediately come to mind 
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are vulnerability to predators and persecution by other birds. So far 
as the first is concerned, it is obvious that a white or nearly white 
bird will, in all but a few specialised habitats, be far more conspicuous 
to predators than one that is normally coloured, and there is little 
doubt that mortality from predation is higher. Persecution by birds 
of the same or other species is a variable factor. In some instances 
albinos are attacked, and in other cases they are accepted. There are 
numerous references to both types of behaviour in the literature and 
it does not seem necessary to quote them. 

In the introduction to this paper I mentioned the subject of display. 
Sexual display and other forms of behaviour that involve the use of 
special plumage patterns and striking colours may well be affected if 
these are absent or reduced. Close study of abnormally coloured 
individuals may show that unusual behaviour patterns are acquired 
in the course of time. 

Physiologically speaking there is little doubt that most pure albinos 
are pathological to a greater or lesser degree, and have a poor expec
tation of life. Experimental work has produced much interesting 
evidence of this. For example, Dunn (1923) reported a lethal gene 
linked with recessive white in the White Wyandotte fowl. Hunter 
(1939) described a light-feathered generally recessive mutation of the 
Mallard which was produced after 18 years in captivity; his breeding 
experiments with this strain showed that a semi-lethal weakness of 
embryo and duckling was associated with the light gene. Similarly, 
in his experiments with Pheasants, Bruckner (1941) found evidence 
which suggested that embryonic mortality was higher in the homozy
gous albinos. 

Defective eyesight may also often be correlated with albinism. One 
of the best examples of this in wild birds is provided by the work of 
Mcllhenny (1940) on the Mockingbird. A total of twelve nests were 
studied, all belonging to one male and his two successive mates. The 
male and the first female were evidently heterozygous for albinism, 
for 18 of the 43 young they hatched were albinos. These were 
deficient in sight, weak in voice and far less active on,the wing; none 
lived long, whereas all but two of the normal young survived. Keeler, 
Hoffman and Shearer (1949) studied a faded feather mutation in the 
Turkey; such mutants were found to have defective vision, broken or 
missing feathers, weak bones and small bodies. Keeler also found 
that a pair of albino Collared Doves had defective vision. Lincoln 
(1958) described how an albino Purple Martin died as a result of 
colliding in flight with the branch of a tree; post-mortem examination 
showed that it was apparently suffering from starvation, and it was 
assumed that poor eyesight had also prevented the bird from catching 
an adequate supply of insects. Similar instances have been found in 
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mammals. For example, the manner of the death of a pure albino 
Otter (Lutra lutrd) in broad daylight suggested that it had defective 
vision (McDonald 1959). 

The case of the albino Mockingbirds that were less active on the 
wing has already been mentioned. Keeler noted exactly the same 
thing in his albino Collared Doves. Dr. Alexander Wetmore found 
the albinistic Laysan Duck to be so lacking in the power of flight that 
that they could be run down and captured by hand (see Delacour 1956). 
We have already seen that in pure albinos the soft parts are always 
depigmented, with the result that the irides usually appear pink or 
reddish and the legs and bill pale yellowish or whitish. However, it 
should be added that some pure albinos have blue eyes. It is generally 
supposed that this phenomenon is peculiar to the Pheasant, but I also 
have records of a pure white Dunnock and a pure white House Sparrow 
with blue eyes. The genetics of this character evidently require 
further study. I have already pointed out (Sage 1958) that in some 
birds a lack of pigment in the soft parts is not necessarily correlated 
with any plumage abnormality, as in the case of the Moorhen which 
may have yellow legs and bill and normal plumage. 

Structural modifications of the feathers may sometimes be associated 
with albinism, and this aspect was dealt with by Chandler (1916). The 
best known example is the "hairy" variety of the Moorhen in which 
albescent plumage is accompanied by a lack of interlocking barbules 
on the feathers. A similar condition has been recorded in some other 
species, however—for example, the Jay—and Nero (1954) referred to 
Red-winged Blackbirds with individual white feathers of this hair-like 
texture. It may be pointed out that in fowls and pigeons there is 
a condition known as silkiness, in which the barbules fail to interlock 
owing to some structural deficiency (see Hutt 1949). 

Mrs. J. Gladwin has given me details of a male Blackbird trapped at 
Rye Meads, Hertfordshire, in November 1961, which had a single 
white primary feather. This was coarser than the other primaries in 
texture and the shaft was thicker; in addition, it did not lie in line 
with the other feathers but was twisted. As the shaft was straight 
the twisting evidently originated from the sheath. A further instance 
of structural variation associated with partial albinism was recorded 
by Finnis (1959). A juvenile male Blackbird found dead in Kent in 
May 1959 had a considerable amount of grey in the plumage including 
most of the wing feathers. On examination it was found that the 
feathers were unusually fragile and that the tips of the rectrices 
exhibited an abnormal amount of abrasion. 

A remarkable association of a physical defect with albinism was 
described to me by C. J. Beese. A pied Blackbird in his garden was 
apparently quite deaf as on several occasions he approached it closely 
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from behind without being detected, sometimes even making a con
siderable noise. He added that he had also known of albinistic House 
Sparrows and Rabbits, as well as rats and mice, which were apparently 
quite deaf. 

So far as melanism is concerned there appears to be very little on 
record regarding correlated conditions. In quite a few instances 
melanistic mutants of the Pheasant are larger and more robust than 
normal individuals. Legendre (1941) wrote of the dark mutant 
Pheasant—"The bird is large and robust. As a game bird, the dark 
Pheasant presents itself as flying high and fast. Its weight is greater 
than that of ordinary Pheasants." This should not be taken as an 
invariable rule, however, as some melanistic individuals are no 
heavier or larger than normal birds, though a melanistic Buzzard 
that was taken from a nest in Caernarvonshire and hand-reared was 
stated to be of above average size (Niall i960). 

I have been unable to trace any records of lethal conditions associated 
with melanism. 
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ALBINISM AND MELANISM IN BIRDS 

Appendix A—Species in which albinism has been recorded in the 
British Isles 

Not included here are a number of other species on the British List, 
such as the Lesser Kestrel {Falco naumanni) and Willow Tit (Parus 

montanus), which have records only in the foreign literature 

Red-throated Diver (Gavia stellaid) 
Red-necked Grebe (Podiceps griseigena) 
Little Grebe (Podiceps ruficollis) 
Gannet (Suh bassand) 
Cormorant {Phalacrocorax carbo) 
Shag {Phalacrocorax aristotelis) 
Heron (Ardea cinerea) 
Bittern {Botaurus stellaris) 
Mallard (Anas platyrhynchos) 
Teal {Anas crecca) 
Garganey {Anas querquedula) 
Wigeon (Anas pemlope) 
Pintail (Anas acuta) 
Shoveler (Spatula clypeatd) 
Tufted Duck (Aythya fuliguld) 
Pochard (Aythya ferina) 
Common Scoter (Meknitta nigra) 
Eider (Somateria mollissimd) 
Ruddy Shelduck (Casarca ferrugima) 
Grey Lag Goose (Anser anser) 
White-fronted Goose (Anser albifrons) 
Bean Goose (Anser fabalis) 
Pink-footed Goose (Anser 

brachyrhynchus) 
Brent Goose (Branta bernkla) 
Barnacle Goose (Branta lewopsis) 
Golden Eagle (Aquila chrysaetos) 
Buzzard (Buteo buteo) 
Sparrowhawk (Atcipiter nisus) 
White-tailed Eagle (Haliaetus albicilla) 
Honey Buzzard (Perms apborus) 
Hen Harrier (Circus cyaneus) 
Peregrine (Falco peregrinus) 
Merlin {Falco columharius) 
Kestrel (Falco tinnunculus) 
Red Grouse (Lagopus lagopus scotkus) 
Black Grouse (Lyrurus fetrix) 
Capercaillie (Tetrao urogallus) 
Red-legged Partridge (Alectoris rufa) 
Partridge (Perdix perdix) 
Pheasant (Phasianus colchkus) 
Water Rail {Kallus aquaticus) 
Corncrake (Crex crex) 
Moorhen (Gallinula chloropus) 
Coot (Fulica alra) 
Oystercatcher (Haematopus ostrakgus) 

Lapwing (Vamllus vanellus) 
Ringed Plover (Charadrius hiaticula) 
Grey Plover (Charadrius squatarola) 
Golden Plover (Charadrius apricarius) 
Turnstone (Arenaria interpres) 
Snipe (Gallinago gallinago) 
Jack Snipe {Lymnocryptes minimus) 
Woodcock (Scolopax rusticold) 
Curlew (Numenius arquatd) 
Whimbrel {Numenius phaeopus) 
Bar-tailed Godwit (Limosa lapponica) 
Green Sandpiper (Tringa ochropus) 
Common Sandpiper (Tringa hypoleucos) 
Redshank (Tringa totanus) 
Greenshank (Tringa nebularia) 
Knot (Calidris canutus) 
Dunlin (Calidris alpind) 
Sanderling (Crocethia alba) 
Ruff (Pbilomachus pugnax) 
Stone Curlew (Burhinus oedunemus) 
Great Skua (Catharacta skua) 
Great Black-backed Gull (Larus 

marinus) 
Lesser Black-backed Gull (Larus fuscus) 
Herring Gull (Larus argentatus) 
Common Gull {Larus canus) 
Glaucous Gull {Larus hyperboreus) 
Little Gull (Larus minutus) 
Black-headed Gull {Larus ridibundus) 
Kittiwake (Rissa tridactyla) 
Common Tern (Sterna hirundo) 
Arctic Tern (Sterna macrura) 
Little Tern (Sterna albifrons) 
Razorbill (Alca tarda) 
Guillemot (Uria aalge) 
Puffin (Fratercula arctica) 
Stock Dove (Columba oenas) 
Rock Dove (Columba livid) 
Woodpigeon (Columba palumbus) 
Turtle Dove (Streptopelia furfur) 
Cuckoo (Cuculus canorus) 
Barn Owl (Tyto alba) 
Little Owl (Athene noctud) 
Long-eared Owl (Asio otus) 
Nightjar (Caprimulgus europaeus) 
Swift (Apus apus) 
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Green Woodpecker (Pkus viridis) 
Great Spotted Woodpecker (Dendrocopos 

major) 
Lesser Spotted Woodpecker 

(Dendrocopos minor) 
Wryneck (Jynx torquilld) 
Woodlark (Lullula arborea) 
Skylark (Alauda arvensis) 
Shorelark (Eremophila alpesiris) 
Swallow (Hirundo rustka) 
House Martin (Delkbon urbica) 
Sand Martin (Riparia riparia) 
Raven (Corpus corax) 
Carrion Crow (Corvus corone corone) 
Hooded Crow (Corpus corone comix) 
Rook (Corvus frugilegus) 
jackdaw (Corvus moneduld) 
Magpie (Pica pica) 
jay (Garrulus glandarius) 
Great Tit (Parus major) 
Blue Tit (Parus caeruleus) 
Coal Tit (Parus ater) 
Marsh Tit (Parus palustris) 
Long-tailed Tit (Aegithalos cauiatus) 
Nuthatch (Sitta europaea) 
Treecreeper (Certhia familiaris) 
Wren (Troglodytes troglodytes) 
Dipper (Cinclus cinslus) 
Mistle Thrush (Tardus viscivorus) 
Fieldfare (Turdus pilaris) 
Song Thrush (Turdus philomelos) 
Redwing (Turdus iliacus) 
Ring Ouzel (Turdus torquaius) 
Blackbird (Turdus mtrula) 
Wheatear (Oenanlhe oenanthe) 
Stonechat (Saxicola torquata) 
Whinchat (Saxicola rubetra) 

Redstart (Phoenicurus phoenicurus) 
Nightingale (Luscinia megarbynclms) 
Robin (Eritbacus rubecula) 
Grasshopper Warbler (Locustella naenia) 
Sedge Warbler (Acrocephalus 

schoenobaenus) 
Whitethroat (Sylvia communis) 
Lesser Whitethroat (Sylvia currma) 
Willow Warbler (Phylloscopm trochilus) 
Chiffchaff (Phylloscopus collybita) 
Goldcrest (Kegulus regulus) 
Spotted Flycatcher (Muscicapa striata) 
Dunnock (Prunella tnodularis) 
Meadow Pipit (Antbus pratensis) 
Rock Pipit (Anthus spinoletta) 
Pied Wagtail (Motacilla alba) 
Yellow Wagtail (Motacilla flava) 
Great Grey Shrike (Lanius excubitor) 
Red-backed Shrike (Lam'us crisfatus) 
Starling (Sturnus vulgaris) 
Hawfinch (Coccothraustes coccothraustes) 
Greenfinch (Chloris chloris) 
Goldfinch (Carduelis carduelis) 
Siskin (Carduelis spinas) 
Linnet (Carduelis cannabind) 
Twite (Carduelis flavirostris) 
Redpoll (Carduelis flammea) 
Bullfinch (Pyrrbula pyrrbula) 
Crossbill (Loxia mrvirostrd) 
Chaffinch (Fringilla coelebs) 
Brambling (Fringilla montifringilla) 
Corn Bunting (Emberi^a calandra) 
Yellowhammer (Emberi^a citrimlla) 
Reed Bunting (Emberi^a schoenklus) 
Snow Bunting (Phctropbenax nivalis) 
House Sparrow (Passer domesticus) 
Tree Sparrow (Passer montanus) 

Appendix B—Species in which melanism has been recorded in 
the wild in the British Isles 

Mallard (Anas platyrbynchos) 
Wigeon (Anaspenelope) 
Pochard (Aythya ferina) 
Shelduck (Tadorna tadorna) 
Buzzard (Buteo buteo) 
Rough-legged Buzzard (Buteo lagopus) 
Honey Buzzard (Pernis apivorus) 
Marsh Harrier (Circus aeruginosus) 
Montagu's Harrier (Circus pygargus) 
Kestrel (Falco tinnunculus) 
Red Grouse (Lagopus lagopus scoticus) 
Partridge (Perdix perdix) 

Red-legged Partridge (Alectoris rufa) 
Pheasant (Phasianus cokhicus) 
Water Rail (Rallus aquatkus) 
Lapwing (Vanellus vanellus) 
Ringed Plover (Charadrius hialkula) 
Snipe (Gallinago gallinago) 
Woodcock (Scolopax rustkold) 
Curlew (Numenius arquata) 
Redshank (Tringa tptanus) 
Dunlin (Calidris alpitia) 
Lesser Black-backed Gull (Larus fuscus) 
Herring Gull (Larus argentatus) 
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Black-headed Gull (Earns ridibundus) 
Great Spotted Woodpecker (Dendrocopos 

major) 
Woodlark (Eullula arbored) 
Skylark {Alauda arvensis) 
Swallow (Hirundo rustkd) 
Magpie (Pica pica) 
Jay (Garrulus glandarius) 
Great Tit (Pants major) 
Blue Tit (Parus caeruhus) 

Coal Tit (Parus ater) 
Mistle Thrush {Turdus viscivorus) 
Song Thrush (Turdus philomelos) 
Wheatear (Qenanthe oenanthe) 
Redwing (Turdus iliacus) 
Stonechat (Saxicola torquatd) 
Chiffchaff (Phylloscopus collybitd) 
Pied Wagtail (Motacilla alba) 
Yellow Wagtail (Motacilla flava) 
Bullfinch (Pyrrhula pyrrhula) 

Appendix C—Scientific names of species mentioned in the text 
but not included in Appendix A or Appendix B 

Little Egret (Egretta gar^etta) 
Scarlet Ibis (Guars rubra) 
Flamingo (Phoenicopterus ruber) 
Canada Goose (Branta canadensis) 
Rough-legged Buzzard (Buteo lagopus) 
Short-tailed Hawk {Buteo bracbyurus) 
Eleanora's Falcon (Falco eleanorae) 
Gabar Goshawk (Micronisus gabar) 
Turkey (Meleagris gallopavo) 
Ivory Gull (Pagophila eburnea) 
Spotted Dove (Streptopelia chinensis) 
Collared Dove (Streptopelia decaocto) 
Grey Parrot (Psittacus erithacus) 
Desert Lark (Ammomanes deserti) 
Purple Martin (Progne subis) 

Blue Jay (Cyanocitta cristatd) 
Mockingbird (Mimus polyglottus) 
Wood Warbler (Phylloscopus sibilatrix) 
West Indian Bananaquit (Coereba 

flaveola) 
Red-crowned Bishop (Euplectes 

hordeacea) 
Java Sparrow (Padda ory^ivora) 
Red-winged Blackbird (Agelaius 

phoeniceus) 
Great-tailed Grackle (Cassidix 

mexicanus) 
Brewer's Blackbird (Euphagus 

cyanocephalus) 
Canary (Serinus canarius) 
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P L A T E 4 1 . Partial albino male Blackbird {Turdm merula), Essex, January i960. 
The next autumn this bird became much whiter—its head and back pure white and 
its tail and wings broken white; only its under-parts stayed largely black. This and 
other cases of progressive albinism suggest that white plumage sometimes develops 
as a result of increasing age (pages 201-225, especially 211) {photo: C. W. Teager) 



P L A T E 4 2 . Above, partial albino Red-necked Grebe (Podicepsgriseigend), Switzer
land, October 1955 {photo: A.. Schifferli). Such albinism is often unequal in 
distribution (page 204), but an interesting case of almost perfect symmetry in a 
Blackbird (Tardus meruld) is shown below {photo by permission of G. W. Temperley) 



P L A T E 4 3 . Mounted specimens of nearly pure white Corncrake (Crex crex), 
Derbyshire 1892, and Curlew (Numenius arquata), Northumberland 1856 {photosfrom 
Whitlock iSpj and Bo lam 1912). Albinism has been recorded in a great variety of 
birds: Appendix A (pages 223-224) lists 160 species of 104 genera in Britain alone 



P L A T E S 44 and 4 5 . Xanthistic Wood Warblers {Phytloscopus sibilatrix), Wales, 
June 1954. Xanthism is due to excess retention of yellow and loss of dark pigment. 
Here the male {above) was normal except for a straw-coloured cap, but the female 
{opposite) had a primrose head and back, darker yellow shoulders and tail-coverts, 
white under-part's and white outer-tail; her bill and legs were the colour of dead 
bracken, but note that her eyes were dark brown (page 204) {photos: Eric Hosking) 





P L A T E 4 6 . Above, partial albino Lapwing {Vanellus vanellus), Yorkshire, April 
1930 {photo: Walter tiigham). Below, dilute Oystercatcher {Haematofius ostrakgus), 
Cheshire, October 1954; this is an imperfect form of albinism in which there is an 
even reduction in pigment over the entire plumage (page 204) {photo: Eric Hosking) 



P L A T E 4 7 . F o u r views of a melanistic young Great Tit {Partis major), Surrey, 
May 1957. This bird -was from a b rood of nine, all but one of which were similarly 
black and grey-black all over—even to the parts that are usually yellow and white . 
T h e mother was normal and the father no t seen (page 216) {photos: K. F. W. Douvh'-«\ 
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