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PREFACE 

Moult. in which old feathers are replaced by 
new. is an important event in the annual 
cycle of a bird. A knowledge of moult is 
fundamental to an understanding of the life 
history. which in turn is necessary before 
conservation measures can be designed and 
implemented. for any species. 

The Moult Enquiry was started by the 
British Trust for Ornithology in 1960. One 
of its original aims was the collection of 
information from trapped birds on the 
patterns and sequence of moult. to aid 
ringers in ageing their catch (Williamson 
1960a). It soon became obvious that the 
study had ramifications far beyond these 
original objectives, with diverse and 
fascinating adaptations becoming apparent 
as to timing, rate. extent. frequency and 
duration of moult in relation to breeding 
and migration, features in turn affected by 
climate and food availability. There is now 
increasing interest in the effects of weather 
on populations and breeding success. and 
moult studies of adults and juveniles can 
contribute significantly in helping to 
determine times of fledging and the end of 
the breeding season. These events are less 
easily determined through the Nest Records 
Scheme due to factors such as increased 

vegetation cover and waning observer 
interest as the season progresses. 

Following the initial success of the Moult 
Enquiry D. W. Snow prepared "A Guide to 
Moult in British Birds"(l967, B.T.O. Field 
Guide No. 11 ). which reviewed the available 
information and provided general instruct­
ions and advice on collecting moult data. 
This was reprinted in 1970 without revision 
but has long been out of print. 

The present work has had a lengthy 
gestation period. Part I. and the moult score 
figures for Part II were prepared in 1977/78 
by H. B. Ginn. assisted by Peter Marsack 
and David Partridge. The compilation of 
the species accounts and a partial revision ot 
Part I were carried out by D. S. Melville in 
1982. The order of authorship has been 
determined alphabetically. The work draws 
heavily on its predecessor and we are most 
grateful to Dr Snow for permission to do so. 
The great increase in the information 
currently available on moult in British 
birds, as evidenced in Part I I, reflects the 
success of the earlier Guide and we hope 
that future workers will find the present 
work of value in their studies. There is still 
much to be learned about the many aspects 
of moult in British birds. 
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AIMS AND ORGANISATION 

The aims or this work can be summarised as 
follows:-

a) to give a brief summary for the 
ornithologist and interested layman alike. 
of the nature and variety of plumage and of 
the fascinating diversity of regimes for 
periodically renewing it. 
b) to provide bird ringers. museum workers 
and other ornithologists with a basic text on 
technique for recording moult and details of 
the sort of moult patterns which they may 
expect to find. 
c) to indicate gaps in our knowledge of the 
subject with the object of encouraging 
further moult studies. 

The work falls into two parts. The first 
section gives a short general summary of the 
plumage of birds, its structure, arrangement 
and functions and briefly reviews the 
various types of moult patterns which are 
found and the ways of recording them. 
While the text is mainly concerned with 
European species, examples are given of 
moult patterns from elsewhere where these 
help to put the patterns of moult found in 
Europe (mainly temperate and subarctic) 
into a wider perspective. The information 
given is necessarily a very brief summary of 
a vast literature and in general the only 
references cited are those to key works 
gi~ing very full accounts or dealing with 
particular species (references are not given 
in Part I for those species included in Part 
11). Some subjects which are very relevant to 
the plumage and moult of birds are largely 
outside the scope of this work. These 
include the embryology of feathers. the wide 
variation in fine structure of feathers from 
different parts of the body and from 
different species, the function of plumage in 
display, and detailed accounts of hormonal 
aspects of moult control. However. some 
references to detailed accounts of these 
subjects are also given so that the reader can 
achieve a complete picture of the topic if 
desired. For more general accounts of bird 
biology reference should be made to works 
by Pettingill ( 1970). Van Tyne and Berger 
(1976) and Welty (1975). Voitkevich (1966) 

gives a detailed account of the plumage of 
birds. 

The second pa rt of the present work 
gives, in a very condensed form. a 
systematic species-by-species account of 
such points as the number of flight feathers. 
the sequence. season and rate of moult. its 
relationship to breeding and migration. and 
the extent of the post-juvenile moult. In 
addition. scatter diagrams of primary moult 
score plotted against date a re given for some 
species. These provide a quick visual 
representation of the a nn ua I primary moult 
Although a wide literature search has been 
undertaken it is not claimed that the details 
are 1n anyway complete. as much 
information on moult is scattered through 
the literature, very often as brief mentions in 
papers dealing with quite different subjects. 

A species has been included in Part II ifit 
has bred in Britain in recent years or if it 
regularly undergoes a major moult 
(including some or all flight feathers) in 
Britain (e.g. as in a number of waders). This 
selection was necessary to reduce the 
number of species to manageable 
proportions, though the B.T.O. Moult 
Enquiry welcomes moult records for all 
species. In particular. people handling less 
common birds should examine them for 
moult as a matter of routine (e.g. a Sooty 
Tern Sterna.fi.iscata found in Northampton­
shire in June 1980 and a Ruppell's Warbler 
Syil•ia ruppelli caught in Shetland in 1978 
were in active primary moult). 

Since it is always useful to know where 
the gaps in our knowledge lie, each species 
in the systematic list is given a star rating 
from one to four (beside the scientific name 
in the heading), giving an approximate 
indication of the number of moult cards 
held by the B.T.O. (see page 32). The 
amount of useful and usable data on cards 
varies enormously so that the actual 
number of cards can be only a rough 
indication of the amount of information 
available. One and two-star species should 
be examined for moult on every practicable 
occasion, whether found dead or caught for 
ringing, while data are still badly needed for 
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three-star species. Though reasonable 
samples of cards are available for four-star 
species, records are still required to permit 
future comparisons of the timing and 

duration of moult between different 
geographical areas and between different 
years. Information filling any of the many 
gaps will always be welcome. 
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PART I: 
INTRODUCTION 

PLUMAGE AND FEATHERS 

The ancestry of birds and the 
evolution of plumage. 

The most obvious characteristics of birds, 
which readily distinguishes them from all 
other forms of life, is the plumage, the 
collective name for the outer covering of 
feathers; indeed a bird is defined 
taxonomically as a vertebrate with feathers. 
The fossil record strongly suggests that 
birds evolved from small reptiles which 
walked on their hind limbs but gives no clue 
to the means by which the feather evolved 
from a reptile-like scale: the earliest bird 
fossil Archaeop1eryx, which dates back 
aboui 150 million years, already had 
feathers apparently indistinguisable in any 
important way from those of modern birds. 

In the complete absence of a fossil record 
to help. the nature o:the intermediate stages 
between the ancestral reptile and 
Archaeopteryx is still actively debated. The 
debate centres around whether down­
feathers and warm-bloodedness (homoio­
thermy) evolved first with subsequent 
development of some of the feathers into 
quills permitting flight, or whether the 
ability to fly was the selective advantage 
giving rise to the evolution of some of the 
feathers into down for insulation. 

The evolution of a gradual feather-by­
feather replacement of plumage has been 
put forward as a difficulty in the 
development of birds, since reptiles usually 
replace the outer layers of skin and scales in 
one piece, or several large sheets. However, 
this problem was reduced with the discovery 
that the crocodiles, the nearest modern 
reptilian relative of the birds, replace the 
surface layers of their scales individually 
(Parkes 1966). 

Whatever the evolutionary stages in the 
development of birds may have been the 
important point in the present context is 
that all fully grown birds have plumage 
which, in most cases, serves for flight as well 
as heat insulation, permitting the 
maintenance of a constant temperature, 

different from, and usually higher than, that 
of their surroundings. These two features, 
flight and homoiothermy, have been of 
paramount importance in enabling birds to 
exploit virtually the entire earth's surface to 
a remarkable degree. 

The types of feather and 
their structure 

The feather has, during evolution, become 
modified and diversified to a considerable 
extent and the basic forms are shown in Fig. 
I. 

I. Contour feather 

The contour feather in all its various forms 
is one of the most familiar structures in 
nature. The majority of feathers are of this 
type, including the main flight quills of wing 
and tail (Fig. 1,A) and those forming the 
outer covering of the head and body (Fig. 
1,8) - by definition all those forming the 
outlines or contour of the adult bird. The 
term 'contour' has often been used loosely 
to mean only the types of feathers which 
form the general covering of the head and 
body and the smaller feathers on the leading 
parts of the wings, as distinct from the 
'pinions' of the wings and tail. and indeed 
the term was until fairly recently used in this 
way on the B.T.O.'s Moult Card, but has 
now been replaced by the term ·small 
feathers' (Fig. 7). Contour feathers are 
generally confined to distinct feather tracts 
(or pterylae) with naked or downy areas 
between (see page 10). In general flight 
feathers are asymetrical so that it is possible 
to tell whether an individual feather came 
from the right or left wing (or half-tail) 
whereas most other contour feathers are 
symetrical about the shaft. 

The great variations in size, shape and 
colour of contour feathers are directly 
related to their function, for in addition to 
adaptions for flight and insulation, they 
also serve for buoyancy in aquatic species, 
streamlining in flight, weather-proofing, 
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Fig. 1 

camouflage and, in the broadest sense, 
display. 

The typical flight feather (Fig. l,A) 
consists of a long, central tapering shaft 
whose short basal section (calamus) 
embedded in the feather socket (follicle) is 
hollow, cylindrical and de.void of side 
branches, and whose terminal section 
(rachis) is solid, angular and bears two rows 
of parallel side branches or barbs (rami, 
singular ramus). These barbs collectively 
form the web or vein of the feather. The 
calamus has two small openings, one at its 
tip and the other on its side at the point of 
junction with the rachis. Also at the 
junction of calamus and rachis in many 
veined feathers, is attached a second 
'feather' called an aftershaft, usually smaller 
than the main feather, but which in some 
birds such as the Emu Dromaius 
novaehollandiae is of almost equal size. In 
fact the aftershaft is part of the complete 
feather in its primitive form, but has become 
much reduced or absent in most feathers 
during evolution, though it still occurs in 
some highly evolved groups of birds (see 
Miller. 1924\. 

The barbs (Fig. 2) are attached to the 
rachis at a slight angle, each inclined 
towards the tip of the feather. Each barb 
bears two rows of yet smaller side branches 
(barbules), slightly inclined towards the tip 
of the barb. The barbules are of two types 

FEATHER TYPES 
A. Typical flight feather 

B. Body contour feather 
j C. Semiplume with an 

/ aftershaft attached 

D. Down 

E. Bristle - eyelash 

F. Brisrle 

G. Fi/oplume 

depending on which side of the barb they 
are attached; those which point towards the 
tip of the feather (disral barbules) are 
flattened from side to side·and have a series 
of tiny projections (barbicels) pointing 
downwards, those along the middle section 
of the barbule being hooked and called 
hamu/i. The second type of barbules which 
point towards the base of the feather 
(proximal barbules) are similarly flattened 
but lack hamuli; instead they form the 
ridges into which the hamuli on the distal 
barbules hook so that collectively they form 
an interlocking lattice which is the essence 
of the feather vane's combined lightness and 
strength. 

For a short length of the rachis at its 
junction with the ca lam us a number of the 
barbs have their barbules unlinked and 
downy (plumulaceous). The microscopic 
structure of these barbules varies 
considerably between species and groups 
and can be used to identify feather remains 
(Brom 1980, Chandler 1916, Day 1966). In 
other types of contour feather, for example 
those covering the general surface of the 
body, the overall structure is lighter and 
more loose-textured because there is a 
larger section of unlinked barbs. 

2. Semiplume 

The semiplume (Fig. I ,C) is rather like the 
contour feather of the general body 
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Fig. 2 

The.fine structure ofafeather. This enlarged diagrammatic vie>1· of part o/'the rachis (r J and tll'O 
barbules (b) shows the same part from below (left) and above (right). The cut proximal barbules (pb) 
show their curled strucwres. The flat1ened top to the distal bar bu le (db) on the right, top is the site of 
iridescence seen on some feathers. The barbules are drawn muc/1 more >l'ideh· spaced than they are in 
nature, for clarit_r. Drawings from 'Espinasse (/964), © British Ornithologist's Union. 

covering, having a central shaft with lateral 
barbs bearing barbules but with the 
differences that it is entirely plumulaceous 
i.e. all the barbs are downy and lack hamuli 
so that they are free of attachment to each 
other and there is consequently no vane. 
Semiplumes occur typically at the edges of 
the pterylae and in the apteria (see p. I OJ 
and are usually completely obscured by 
over-laying contour feathers. There is in 
fact a complete range of intermediate 
feathers between the semiplume and 
contour, but the fully developed semiplume 
is sufficiently distinct to justify the use of a 
separate term. 

3. Down feather 

Down feathers or plumules (Fig. l,D) are, 
like semi plumes, usually concealed beneath 
the contours except in nestlings where they 
may make up the entire covering. They are 
entirely plumulaceous and usually have a 
very small rachis so that all of the barbs 
arise from approximately the same point at 
the end of the calamus. which is also very 
short. Down feathers if present at all are 
usually fairly widely distributed on the bird 
but in some species are restricted to the 
apteria. They are especially well developed 
in water birds. 

4. Powder down 

Powder down feathers are specially 
modified body feathers in which the 
calamus bears a number of long, soft 
filaments. In the most highly developed 
powder downs. the 'feather' grows 
continuously, breaking down at the tip to 
give the tiny, waxy, scale-like particles 
which make up the powder which gives a 
bloom to the plumage. Powder down 
feathers. which are present to varying 
extents in most birds, are usually grouped in 
paired tracts, often on the underparts, but 
sometimes they are scattered throughout 
the rest of the plumage. They reach their 
highest development in groups such as the 
herons (Ardeidac), tinamous (Tinamidae) 
and wood swallows (Artamidae). The 
resulting 'powder' is keratin and is generally 
regarded as being a water-proofing dressing 
for the plumage (Lucas and Stettenheirri 
1972). 

5. Bristle 

Bristles (Fig. l ,E,F) are extremely modified 
and specialised contour feathers. In form 
they vary from a simple shaft devoid of side 
branches to a long central shaft devoid of 
barbs except for a loose-textured cluster at 
the base. Bristles are usually found over the 
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nostrils and around the gape but in some 
species are also found around the eye 
(Zonfrillo 1982). In some birds from quite 
diverse order e.g. Ostrich Strwhio came/us, 
some hummingbirds (Trochilidae) and a 
number of cuckoos (Cuculidae) - bristles 
around the eyes form 'eyelashes' very like 
those found in mammals. The functions of 
bristles have received little critical study. 

6. Filoplume 

Filoplumes, like bristles, are extremely 
specialised and modified feathers which 
resemble mammalian hairs. Always found 
in direct association with contour feathers, 
they are of two types. The first type (Fig. 
I .G) which generally has a small tuft of 
barbs at the tip and which are usually 
completely obscured by the neighbouring 
feathers and occur singly or in a small 
cluster at their bases; they appear to arise 
from the same feather papilla. The second 
type lacks barbs and is frequently elongated 
sufficiently to protrude beyond the contour 
feathers. When, as is often the case, such 
filoplumes occur on the nape and upper 
back they form a distinct 'hairy' mane; an 
extreme form of this condition is found in 
the Hairy-backed Bulbul Hypsipetes 
criniger of S. E. Asia. 

7. Other feather types. 

Many other modifications to the basic 
feather structure occur, some of which do 
not fit easily into the categories described 
and n,any forms and intermediate between 
them. 

The development of 
the feather 

Each feather is formed from a tiny cone­
shaped structure (papilla), richly supplied 
with blood deep in a pit (follicle)in the skin. 
The young feather is enclosed in a flexible 
waxy sheath and grows below to force out 
the old feather and emerge from the follicle, 
still enclosed in its protective sheath. At this 
stage it is described as 'in pin'. When the tip 
of the feather is well clear of the follicle it 
ruptures the end of the sheath and the 

barbs previously compressed into a 
cylindrical shape. spread out to form the 
vane. The sheath remains as a collar round 
the calamus of the feather (the feather being 
described as 'in sheath') until it is fully 
grown when it flakes away. It is of interest to 
note that the nestlings of some species such 
as the Kingfisher Alcedo a11his have the 
entire length of their feathers ensheathed 
until virtually fully grown, the sheathing 
dropping off only shortly prior to fledging; 
this is presumably an adaptation for the 
protection of the new feathers from the filth 
which abounds in the nesting hole. 

For a detailed description of feather 
development see 'Espinasse ( 1964) and 
Stettenheim ( 1972). 

The arrangement of plumage 
(pterylosis) in adult birds 

Feather tracts (pterylae) 

Birds have their plumage distributed in 
distinct bands or tracts (pterylae, singular 
pteryla) with areas between them (ap1eria, 
singular apterium), which may be either 
completely devoid of feathers, sparingly 
covered with semiplumes or densely 
covered in down feathers. Externally the 
apteria are usually completely obscured by 
the overlapping contour feathers in the 
adjacent tracts. Certain groups of birds 
have the feathers more or less evenly 
distributed over the body surface; examples 
are the penguins (Sphenisciformes), the 
screamers (Anhimidae) of South America, 
the mousebirds (Coliiformes) of Africa and 
the Ostrich Strwhiu came/us and its 
relatives. Clench (1970) notes that even in 
these forms there is always at least one 
apterium. The arrangement of tracts varies 
considerably from one order of birds. to 
another and has been used as a taxonomic 
character to suggest evolutionary relation­
ships (e.g. Compton 1938). Many species 
are illustrated in Nitzsch's classic work 
( 1867), and references to other works are 
given in Part II. 

Typically seven or eight tracts are 
recognised, the exact number depending on 
the author's opinion (Fig. 3). 
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Fig. 3 

carpal ,emel 

The distribution of feather tracts on an American Water Pipit A nth us spinoletta alticola: the dorsal 
view is on the left and ventral on the right. Taken from Verbeek (1973) © Cooper Ornithological 
Society. 

I) the capiral tract covering the crown 
from the base of the bill to the back of the 
skull. 

2) the spinal ( or dorsal) tract running 
along the back from the neck as far as. but 
excluding the tail. 

3) the caudal tract made up of thr rectrices 
(tail feathers). the upper and under tail 
coverts. 

4) the l'entraltract. which is very variable 
and divided centrally for at least part of its 
length. running from the throat to the vent. 

5) the humeral tract covering the leading 
edge of the wing and shoulder region. 

6) the afar tract made up of the remiges 
and their coverts. 

7) the femoral tract running diagonally 
across the thigh. 

8) the crura/ tract crossing the remainder 
of the leg. 

Some authors regard 7 and 8 as 
subdivisions of the hind-limb tract, and 
5 and 6 as subdivisions of the wing tract. 

Remiges (Fig. 4) 

I. Primaries 

The primaries are those flight feathers OR 

the outer part of the wing attached to the 
part of the skeleton homologous to the 
human hand. In flying birds. the primaries 
may number from nine to eleven depending 
on the species. Some species have an 
extremely small 'extra· feather outside the 
tenth primary. referred to as the 'remicle', 
and opinions differ as to whether this is a 
true primary or a covert feather (Stegmann 
1962, Stresemann 1963b. Stresemann and 
Stephan I 968). The number of primaries 
does not usually vary within a species but in 
those with a very reduced outer primary e.g. 
waders of the family Scolopacidae. this may 
occasionally grow to a size similar to that of 
the other primaries. and there are records of 
birds with. for example. only eight instead 
of nine primaries, but such anomalies are 
very rare. 
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TERTIALS 

Primaries may be numbered descend­
antly, that is from the carpal joint (wrist) 
outwards from the body. or ascendantly 
from the outside towards the carpal joint. In 
this work the primaries are numbered 
descendantly. This has the advantage that 
PI* in any species is homologous to PI in 
every other species of bird, as is P2 etc. 
Furthermore the descendant system is 
preferred since if primaries are 'lost'during 
the course of evolution it is usually from the 
outside of the wing, and in the great 
majority of species moult progresses 
descendantly through the primaries. The 
ascendant system of numbering is widely 
and traditionally used in Europe (e.g. 
Hartert 1910-1922, Yaurie. 1959. Svensson 
1975) and was used in the Handbook of 
British Birds (Witherby et al. 1938-1941). 
The Handbook of the Birds of Europe, the 
Middle East and North Africa (Cramp and 
Simmons 1977. 1980, et seq.) numbers the 
primaries descendantly. When referring to 
the literature it is important to note which 
method of numbering is used (Ashmole et 
al. 1962). 

Some flightless species have an increased 
number of primaries: for example the 

*Explanation of abbreviations on page 35. 

ALULA (BASTARD WING) 

CAA PAL COVERT 

Fig. 4 

The 1upugraph1· u{ a hird'.1· 11·ing. This is a 
h1pothetical passerine 11·i1h 9 + I minute 
primaries. 6 secondaries and J tertials. 

Ostrich has 16 which seem to be used for 
display, whereas others such as the kiwis 
(Apterygiformes) have only four. 

2. Secondaries 

The secondaries are those feathers attached 
to the ulna (the equivalent of the human 
forearm). They are always numbered 
ascendantly from the carpal joint towards 
the body. The secondaries, unlike the 
primaries, vary enormously in number 
between species. The number depends 
greatly on the configuration of the wing, on 
the size of the bird, and particularly on the 
length of the forearm. The longer the wing, 
the more secondaries are developed at the 
inner end of the tract. The hummingbirds 
have six or seven; most passerines usually 
have nine full-length ones though some 
species may have as many as 14; the 
woodpeckers (Picidae) have eleven; the 
New World vultures (Cathartidae) have 18 
to 25 and the albatrosses (Diomedeidae) 
carry up to 40. 

Each primary and secondary has a small 
covert feather covering its base. These are 
termed tectrices (singular tectrix) and 
comprise the greater upper primary coverts 
and the greater upper secondary coverts. 
These are commonly referred to as the 



primary coverts and the greater coverts 
res pee ti ve I y. 

3. Alula or bastard wing 

On the upper leading edge of the wing.just 
distal to the carpal joint is the alula or 
bastard wing, a group of from two to seven 
but most often three or four small feathers 
attached to the pollex (equivalent to the 
human thumb). They are usually graded in 
size, the outermost being the largest. 

4. Carpal remex 

On the upper wing surface, between the 
innermost primary and outermost second­
ary is often found an extra remex, the carpal 
remex, with its own covert, the carpal 
covert. In some Galliformes and in gulls 
( Laridae) the carpal remex is approximately 
half as long as the secondaries (to which 
series it probably belongs) but in other 
groups it may be very small and larking a 
carpal covert (e.g. woodpeckers); in yet 
other groups the carpal covert is present 
without the carpal remex (e.g. most 
Passeriformes). 

5. Tertials 

In many passerine families the three 
innermost secondaries (numbered seven to 
nine) are often differentiated by shape or 
colour or by moult sequence from the rest of 
the series. These are frequently termed the 
'1er1ials '. 

6. Underwing coverts 

The greater and median underwing coverts 
are 'reversed' their concave surface faces 
away from the wing to produce a more 
efficient aerofoil shape. 

Rectrices 

The rectrices or tail feathers vary greatly in 
number from four to more than 30. They 
usually occur in even numbers, convention­
ally being numbered in pairs from the centre 
outwards (centrifugally), but occasionally 
an individual bird may be found with an 
uneven number of rectrices (Hanmer 1981 ). 
The most frequent number of rectrices is 
twelve (six pairs), but some notable 
exceptions include the divers (Gaviidae) 18-
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20, waterfowl (Anseriformes) 14-24 and 
Swift Apus apus 10. 

The shape and length of the tail varies 
enormously in a way generally related to 
mode of flight or display, e.g. broad and 
rounded in soaring species: deeply forked 
and often with the outermost feathers 
forming streamers in strong fliers like terns 
(Sternidae) and swallows (Hirundinidae); 
modified to produce a 'drumming· sound 
during display flight in some snipes 
(Gallinago spp.). or elaborately developed 
to produce a visual display as in the 
lyrebirds (Menura spp.) of Australia. The 
rectrices of grebes are vestigial. 

The total number of 
feather of birds 

The total number of 'contour' feathers of all 
types on a bird is approximately related to 
its size. The larger the bird the greater the 
number of feathers present: some 
hummingbirds may have less than 100. the 
Swallow Hirundo rus1ica about 1.500. while 
the Whistling Swan C_1gn11.1· co/11111hia11u.1 
may have over 25.000. However the density 
of feather follicles also varies. and in the 
Gentoo Penguin P_1gosce/is papua 46 per 
square centimetre (at various stages of 
development) have been recorded. The 
number of feathers on any individual may 
vary seasonally. Thus Brooks ( 1968) found 
that the plumage of red polls Carduelis 
.fla111111ea/ hornemanni in Alaska was 31% 
heavier in November than in July. Such 
variation probably has survival value in 
areas with marked seasonal temperature 
fluctuations. greater insulation being 
provided by more feathers in the colder 
season. Wetmore (1936) details the number 
of feathers for various North American 
species. 

The colour of birds 
White light consists of the full range of 
colours of the spectrum. The colour of an 
object depends on which of these colours 
are reflected and which absorbed by the 
object. The quality of the colour will also be 
affected by the amount of scattering of 
various colours. There are two types of 
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colour in birds, the pigmen1ar_r culuurs and 
the s1ruc1ura/ coluurs. The first (termed 
'biochromes') depend on the presence of 
pigment in the form of granules or globules 
in the feathers; the second (termed 
'schemochromes ') on the microscopic 
structure of the feather. 

Pigmentai-y colours 

These occur in the bill and exposed skin of 
birds as well as in the plumage. The 
pigments are of three types - melanins. 
carolenoids and porph_rrins. Melanin is 
found as distinct rather insoluble granules, 
which may be black, brown, reddish-brown 
or even pale yellow, and are produced by 
specialised cells in the developing feather. 
The black and dark brown forms are usually 
termed eume/anin, the light-brown and 
yellow forms phaeomelanin. Both types of 
melanin may be present in the same feather 
but usually the eumelanins are concentrated 
towards the tip, the phaeomelanins at the 
base. 

Unlike the melanins, the carotenoids are 
fat-soluble and are generally responsible for 
red, orange, yellow and violet colours. 
Carotenoid pigments are not synthesised by 
birds and must be obtained in the diet; they 
may subsequently be metabolised to other 
pigments or, as in the case of certain 
flamingos (Phoenicopteridae), used direct­
ly. If a carotenoid pigment is absent from 
the diet during feather growth, it will also be 
lacking in the plumage. However the 
presence of such pigments in the diet may 
also result in unusually coloured birds such 
as 'orange' Greenfinches Cardue/is ch/oris 
and Linnets Cardue/is cannabina. Instances 
of such pigmentation are generally 
uncommon in the wild (Washington and 
Harrison 1969) but form the basis for many 
of the more colourful captive finches. 

Porphyrin~. which are also fat-soluble, 
occur in the down of some birds and also in 
the contour feathers of owls (Strigidae) and 
result in red, green and brown colours. 
Porphyrins are often particularly light 
sensitive and may fade rapidly in sunlight. 

Some plumage colouration may be the 
result of a combination of pigments or even 
of various pigments and structural colours. 
Green colour may be produced in this way 

with a yellow pigment in the outer layers of 
the feather, which filters out some of the 
light, overlying a layer rich in air spaces 
which scatter more of the light, leaving 
wavelengths which in combination appear 
green. 

Structural colours 

These are of two types, the iridiscent and 
non-iridiscent. lridiscent colours change 
with the angle of view. The structure which 
produces the iridiscence is in the barbules, 
which are flattened for part of their length 
and twisted (Fig. 2). Since this modification 
is only possible by sacrificing the 
mechanical strength of the feather, it is 
generally absent from flight feathers The 
structural modification usually has a 
background of melanin granules arranged 
in a single layer just below the surface oftbe 
barbules and sometimes the granules 
themselves produce the irridiscence e.g. in 
some hummingbirds. 

Non-iridiscent structural colours remain 
unchanged no matter how the angle of view 
is changed. In some feathers, it is not 
pigment particles which reflect light but 
minute air-pockets. Feathers with this type 
of structure are not blue when viewed with 
transmitted light (i.e. held up to the light) 
but brown due to the melanin granule. 
White feathers have a microscopic structure 
which scatters incident light in all directions 
from myriads of particles with different 
refractive properties. 

Cosmetic colouration 

An additional source of colour in birds is 
the oily secretion of the uropygial (preen) 
gland. This apparently contains carotenoid 
pigments in some species such as the Great 
Pied Hornbill Buceros bicornis which are 
transferred from the gland to the white parts 
of the plumage. Because they are unstable 
pigments which bleach in sunlight, they 
have to be renewed frequently (Vevers 
1964 ). Stegmann ( 1965) suggested that the 
uropygial secretion may be the source of the 
pinkish suffusion on the white feathers of 
the Black-headed Gull Larus ridibundus in 
spring. The phenomenon may be quite 
widespread and deserves further study. 



Other applied discolouration of the 
plumage may occur as in the reddish 'iron' 
staining of swan plumage, and 'industrial' 
melanism with soot and other dirt in urban 
areas ( Harrison 1963 ). 

For further information on the 
colouration of feathers see Cohen (1966), 
Lucas and Stettenheim (1972), Stettenheim 
(1972) and Rawles (1960). 

Functions of plumage 

Streamlining and insulation 

The feathers are arranged over the general 
surface of the bird so that they streamline 
the body and wing surface during flight; 
they point backwards towards the tail and 
each fea.ther is overlapped by the one in 
front to present a barrier to wind and rain, 
functioning in a similar way to the tiles on a 
roof. A layer of air is thus trapped around 
the body, insulating it from the outside. The 
insulation is increased by the down feathers 
next to the skin and by the downy bases of 
the contour feathers. 

Feathers and flight 

A full description of the functional anatomy 
of wings and the principles of flight are not 
appropriate here and reference should be 
made to Pennycuick ( l 972, 1975). It is 
sufficient to emphasise the crucial 
importance of the wing and tail feathers, 
particularly the primaries, for flight and the 
need both to maintain them in good 
condition and, if flight is to be attempted 
during the moult period, to replace them in 
a gradual sequence. The contribution of the 
wing coverts and inner secondaries in 
protecting the other flight feathers when 
they are at rest should not be overlooked. 

Waterproofing and buoyancy 

In water birds, the plumage forms a water 
repellent layer; the body plumage is 
generally denser, and is more oily than in 
other birds thus excluding water by surface 
tension, and there is copious down next to 
the skin. The air trapped in the plumage 
increases bouyancy and insulation. Before 
diving some species (e.g. Great Crested 

15 

Grebe, Podiceps cristatus) flatten the 
plumage closer to the body by muscular 
action to expel some of the air to facilitate 
submersion. 

Display and camouflage 

Since the plumage forms the outer 
covering of the body it is the most obvious 
visible part of the bird. During the course of 
evolution the structure, colouring and 
patterning of feathers has become modified 
for use in various activities - for example 
sexual, aggressive and threatening displays 
and for hiding from predators. In many 
species cryptic colouration, evolved for this 
last purpose, may at rest conceal patches of 
bright colour or contrasting patterns used 
for signalling or display. Many species have 
white rump patches or wing bars invisible 
when the bird is at rest with its wings folded. 

Feather maintenance 
Feathers, being complex and vital 
structures, must be cared for to prolong 
their life as much as possible. Preening with 
the bill serves to rearrange the feathers, 
relocate barbs which have become 
unlocked, remove feather-lice (Mallop­
haga) which feed on the feather protein, and 
also to spread oil from the uropygial gland 
over the surface of the plumage to assist in 
'weather proofing'. Various other activities 
such as dust-, sun-, and smoke-bathing and 
"anting" have been described and are often 
considered to relate to feather maintenance 
(see Simmons 1964, Stainton 1982). 

Abrasion 
Feathers are generally extremely strong, 
light and durable but in spite of scrupluous 
and regular maintenance, they are subject to 
progressive wear and tear. The vanes of the 
feathers gradually abrade away at the edges 
and tips, and the barbules and barbicels 
which hold the barbs of the vane together, 
deteriorate in response to the enormous 
forces exerted on them during flight, to the 
friction with neighbouring feathers, and 
rubbing against things such as branches or 
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the ground. Sunlight, in particular, acts 
adversely on the feather protein and its 
associated pigments giving rise to a 
breakdown of physical structure and 
colour. Feather-lice also take their toll. 
Eventually all of the functions of the 
feathers are impaired. Pigmented feathers 
generally abrade less quickly than white 
ones and this can be clearly seen in pied 
feathers e.g. the white 'mirrors' on the outer 
primaries of some gulls are often severely 
abraded by late summer whereas the 
surrounding black area is only slightly 
abraded (Averill 1923). 

In many birds tile breeding plumage is 
revealed by the abrasion of feather tips; for 
example the black heads of the male 
Brambling Fringilla montifringilla and 
Reed Bunting Emberiza schoeniclus are 
almost completely obscured by light feather 
tips when the plumage is fresh after a moult, 
the tips wear away late in the winter for the 
black to show through in the spring.In the 
Bee-eater Merops apiaster the fresh 
primaries are green, these then 'weather' to 
bright metallic blue. 

The need to moult 
In view of the inevitable abrasion, ifa bird is 
to survive the plumage must be replaced 
before the impairment of function is 
sufficient to handicap the bird significantly. 
The overall process of replacement of the 
plumage is called the moult*; the term 
generally being used to include both the loss 
of the old feathers and the growth of the 
new. If a bird loses feathers accidentally 
during the year these usually will be 
replaced but this is not a result of moult. In 
moult the old feathers are actually pushed 
out by the new ones growing in the follicle 
below (G. E. Watson 1973). Moults fall into 
two broad categories: complete moult in 
which all of the feathers are replaced 
(usually once a year), and partial moult in 
which only some of the feathers are 
replaced. 

*'molt' in current North American usage. 
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MOULT AND THE ANNUAL CYCLE 

THE COMPLETE MOULT 
OF ADULTS 

Birds display a great variety of patterns in 
their moult, both in relation to the timing of 
the moult in the annual cycle. and in the 
sequence in which the feathers are replaced 
(Palmer 1972, Payne 1972, Stresemann and 
Stresemann 1966). Our knowledge and 
understanding of these variations is still 
very far from complete. 

In most bird species, especially in 
temperate regions. moult, migration and 
breeding do not overlap significantly. and 
moult fre<:Juently occurs soon after 
breeding, especially in passerines (Fig. 5). 
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However some species do not have a clear­
cut segregation of these activities and do 
overlap breeding and moult to some extent. 
this being more noticeable in the tropics and 
in areas with irregular rainfall where there is 
opportunistic breeding (e.g. Britton 1978, 
Diamond 1974, Foster 1975, Gaston 1981. 
Keast 1968, Payne 1969). 

It has frequently been suggested that the 
temporal separation of these activities in the 

annual cycle indicates that they are to some 
extent in competition for one or more 
resources; food has been regarded as being 
especially important. Feathers account for a 
considerahle proportion of the weight of a 
bird (Turl'.:ek 1966). For example in the 
Bullfinch Prrrhula p_rrrhu/a feathers make 
upcl0% of the total live weight and c40%of 
the total dry weight (Newton 1966). It is 
considered that a bird rearing young 
already has a high food requirement and 
generally cannot find enough additional 
food for its own moult. Further a bird is 
unlikely to undertake a long distance 
migratory flight without a full complement 
of flight feathers. 

The process of moulting places additional 
energy demands on a bird because:-

!. energy is required to produce 
replacement plumage. 

11. extra energy is re4uired to regulate 
body temperature ,vhile r~ather 
insulation is reduced. 

111. extra energy is required when gaps in 
the wing caused by dropped/growing 
feathers result in less efficient flight. 

In addition to 'energy·. birds require 
protein for feather production and certain 
amino-acids such as cystine and cysteine 
which they are probably unable to 
synthesi1e in any 4uantity. and which 
therefore must be taken in in the diet. It has 
not been possible to measure these various 
factors separately but a number of attempts 
have been made to estimate energy 
requirements. Dolnik and Gavrilov ( 1979) 
found that the energy demand from 
different factors varies throughout the 
moult, a larger proportion of productive 
energy being used for feather formation in 
the early stages of moult than later. 

The situation is clearly complex and 
much work remains to be done. However 
the present trend of thought is that, for 
those species which spread the moult over a 
considerable period of time, it is probable 
that the process does not exert a major 
physiological stress on the bird. the 
increased energy requirements per day 
being relatively low (e.g. Kendeigh el al. 
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1977, King 1974.1980, Payne 1972). Even in 
species such as the Lesser Snow Goose 
Anser caeru/escens and the Barnacle Goose 
Branta leucopsis where moult is rapid, it 
appears that increased nutrient demand can 
be met through increased food intake 
(Ankney 1979. Owen and Ogilvie 1979). 
Owen and Ogilvie ( I 979) have suggested 
that the northward moult-migration 
undertaken by many geese enables them to 
utilise vegetation at the start of the growing 
season when it is more nutritious and more 
easily digested. The penguins (Spheni­
sciformes) are exceptional in that the 
complete moult occurs whilst the birds are 
incubating during which they undergo a fast 
(Croxall 1982). 

The hormonal control of moulting and 
the effects of varying temperature and day 
length (photoperiod) also remain inade­
quately studied and work to date suggests 
that there are various mechanisms at work 
in different species. Recent reviews are 
given by Murton and Westwood ( I 977) and 
Meier and Ferrell ( 1978). 

Thus it is still not possible to explain the 
complex relationship between moult and 
other activities in the bird's annual cycle or 
how these are maintained and controlled. 

Moult Strategies 
There are several aifferent moult 

strategies which birds may employ to fit the 
annual complete moult into their annual 
cycle. These are most constrained for long­
distance migrants and six have been listed 
by Stresemann and Stresemann (1966) as 
follows:· 

a. Suspended moult. 
b. Moult after autumn migration. 
c. Moult before autumn migration. 
d. Moult during the breeding cycle. 
e. Moult both before and after autumn 

migration (two complete moults in each 
year). 

f. Periodic stepwise moult (S1affelmauser) 

These strategies are also employed by 
resident species which will, because they do 
not have to migrate, have more time 
available during the autumn (or after 
breeding for species in aseasonal habitats) 
to moult. Some examples for species from 

arctic. temperate and tropical areas are 
given below. 

The arctic region 

In summer food is often abundant and 
daylight hours available for feeding are 
plentiful. However this active season is 
short and the competition great. Thus often 
there is barely time for a bird to establish 
territory. breed and moult before the cold 
weather sets in again. There is a range of 
strategies which birds can employ 
dependant on the latitude and species. 
(Salomonsen 1972). Some manage a 
complete breeding cycle followed by a 
complete moult before winter sets in or 
migration must be undertaken. Usually this 
is only possible for birds starting moult 
while still attending young or moulting very 
rapidly. some may sometimes become flight­
less for a brief period. Often both features are 
found as in Snow Buntings Plectrophenax 
nivalis and Lapland Buntings Calcarius 
/apponicus in Greenland, and various other 
passerines in Scandinavia (Haukioja 1971a. 
1971b). 

The Glaucous Gull Larus h_1perhoreus 
breeding in Iceland and Alaska starts 
moulting during the incubation period. 
while the Ivory Gull Pagophila ehurnea 
begins moulting in March or April and has 
renewed many, if not all, of its primaries by 
the time that egg-laying begins towards the 
end of June or the beginning of July 
(Stresemann 1963c). 

Other species have evolved other ways of 
dealing with the situation and may not 
undergo a complete moult immediately 
after breeding (e.g. some divers. the Puffin 
Fra1ercula arc1ica). Others may start and 
then suspend* the process; moult may then 
be resumed and completed in a favourable 
area en route for winter quarters or on 
arrival in the winter quarters. There are 
many examples of this strategy in the 
waders, for example Grey Plover Pluvia/is 
squa1arola, Dunlin Calidris a/pina and 
Wood Sandpiper Tringa glareola. 

The temperate region 

The situation where a lengthy moult 
'projects' backwards into the breeding 

*see Glossary, page IO I. 



period is not uncommon in non-passerine 
species even in the temperate zone. 
However in passerines it is much less 
frequent and is generally found in migrants 
sandwiching moult between a late brood 
and imminent migration. For sedentary 
species there is often much more time to tend 
the last brood of young and to moult before 
winter sets in, when the food supply and the 
daylight hours available for exploiting it 
diminish. There is some evidence to suggest 
that in certain species adults may start to 
moult the primaries after rearing a first 
brood, or, more likely, after a failed first 
nesting attempt, and then suspend moult 
during the second/ replacement attempt. 
This has been recorded in the Willow 
Warbler Phylloscopus trochi/us and 
Whitethroat Sylvia communis (R. A. 
Cawthorne pers. comm.) and may be more 
widespread than the few records suggest, 
being more likely to occur in those species 
which drop the inner primaries shortly 
before the young fledge or become 
independent. 

Migrants which breed in the temperate 
region but winter further south may 
undergo a complete post-breeding moult 
before the autumn migration (e.g. Redstart 
Phoenicurus phoenicurus), may start moult 
on the breeding groirnd, suspend and finish 
in the winter quarters (e.g. Turtle Dove 
Streptopelia ll/rtur) (Mead and Watmough 
1976, Swann and Baillie 1979), or may 
undergo a complete moult in the wintering 
area (e.g. Reed Warbler Acrocephalus 
scirpaceus). 

The strategy adopted appears to be 
generally related to the location of the 
breeding and wintering areas of the species 
concerned and the distance between them. 
For example, the majority of warblers of the 
genus Sylvia moult before reaching 
wintering areas, usually on or near the 
breeding grounds but sometimes during 
breaks in migration. This is probably 
related to the fact that they perform 
relatively short migrations mostly to areas 
not far north of the equator or at most, as 
far as 20° S; the Garden Warbler Sylvia 
hurin and the eastern race of the Common 
Whitethroat Sylvia cummuni.1· icterups 
whose wintering ranges extend south to 
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30° Sand about 20° S respectively, generally 
do not moult until reaching Africa. 
Similarly, among species or genera which 
undergo a complete moult during their stay 
in winter quarters, those species or 
populations within species which move 
furthest south tend to delay the moult later. 
This situation is found for example in the 
genera Locustella, Acrocephalus and 
Hippolais. as well as in some shrikes of the 
genus Lanius (Pearson 1973a). 

Examples of intraspecific variation are 
provided by the Great Reed Warbler 
Acrocepha/us arundinaceus and the Sedge 
Warbler A. schoenobaenus, most of which 
renew their plumage soon after arriving in 
Africa, while a minority that winter further 
south moult just prior to the northward 
migration. An interspecific comparison is 
provided by the Reed Warbler and the 
Marsh Warbler Acrocephalus palustris. 
The former, which winters mainly in East 
Africa between 10°N and l5°S, moults 
chiefly in late autumn and early winter, 
while the latter, wintering from about 5°N 
to 30° S moults in February and March 
immediately before departure for Europe. 
Observations from various parts of Africa 
suggest that some species exploit 
temporarily abundant food sources for 
moulting at some point on their way south, 
arriving at the southern limits of their 
winter range in new plumage (Pearson 
1973a). 

All these species follow the normal rule 
which is to have a single, annual complete 
moult but one exceptional species is the 
Willow Warbler which has two complete 
moults per year, one in the breeding area 
after breeding the other in the winter 
quarters. The closely related Chiffchaff 
Phylloscopu.1· cull_rbita has only one 
complete moult after breeding and before 
migration. The difference is probably related 
to the average distance of migration since 
the Willow Warbler generally breeds 
further north and winters further south than 
the Chiffchaff, and its plumage may not be 
sufficiently durable to last for two full­
length migrations. 

Pearson ( 1973a) notes that long distance 
migrants "gain two obvious advantages 
from delaying wing moult until arrival in 
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the tropics. Firstly. their flight feathers an 
in a relatively fresh condition for the sprin! 
migration. which tends to be more rapid 
and demanding than the autumn journey. 
Secondly. there is more time available for 
moult in winter 4uarters than in the few 
weeks between completion of breeding and 
commencement of autumn migration". 
Alerstam and Hogstedt (1982) have 
speculated that moult may be delayed in 
those species which defend territories in the 
winter 4uarters. and which thus need to 
migrate as soon as possible after breeding in 
order to establish a territory. An example is 
provided by the Greenish Warbler 
Phrlloscopus 1rochiloides. which defends a 
territory in winter 4uarters and delays the 
complete moult until the spring ( Price 
1981) 

The tropics 

In the tropics the average temperature is 
high and the daylength more or less uniform 
throughout the year. allowing diurnal 
feeders a uniform feeding time each day. 
There are. however. other types of 
'seasonality' based on wet and dry seasons. 
on flowering and fruiting seasons and. in the 
oceans. on seasonal variation in tempera­
ture. currents and upwellings. Hence. 
although there are periods of food 
abundance there may also be much 
competition, high predation and distinct 
periods of low food supply. It is usual 
therefore to find that moult still occurs 
outside the breeding season, but in a 
number of species the two activities 
regularly overlap (e.g. Ward 1969). Also. 
due to a prolonged period of parental care 
in the post-fledging period of some species. 
adults may start wing moult whilst still 
feeding young (Fogden 1972). Extensive 
migration tends to be the exception hence 
there is not the problem of fitting a moult 
between breeding and migrating. 

ln certain seabirds nesting in tropical 
oceans. the annual cycle is determined very 
directly by the need to moult and breed. the 
two activities may alternate on a less than 
annual cycle in some species. The Sooty 
Tern S1erna fi1sca1a and Black Noddy 
Anous 1enuiros1ris are examples where the 
non-breeding part of the year is occupied 

with the moult. The Sooty Tern on 
Ascension Island breeds at intervals of 41 to 
5 I weeks and moult is completed before 
incubation begins but the new m'.)ult cycle 
may start before the chicks are fully grown. 
By comparison the Black Noddy on 
Ascension may occasionally start breeding 
well before the end of the moult. but 
generally speaking the two activities are 
mutually exclusive (Ashmole 1962. 1963). 
For further details of the enormous variety 
of regimes in seabirds and especially those 
in the tropics see Diamond ( I 976) and the 
extensive review by Ash mole ( 1971 ). 

SEXUAL DIFFERENCES IN 
THE TIMING OF MOULT 

There is frequently a difference between the 
sexes in the timing and rate of the post­
breeding moult; this may result from sexual 
differences in parental involvement in 
breeding activities. For example the female 
Reed Bunting Emberi::a sclweniclus, 
continues parental duties longer and moults 
later than the male; apparently forcing a 
more rapid moult to permit completion 
before the winter. The situation appears to 
be even more marked in the Pied Flycatcher 
Ficedula h1poleuca studied in Saxony 
where the earliest males began to moult 
during the first part of June but the females. 
taking a greater and greater share of the 
parental duties as the males lose interest, 
delay the start of moult until the end of July 
or early August, just before the southward 
autumn migration. 

In the Mallard Anas pla1yrh_rnc/10s. as in 
many other northern hemisphere ducks, the 
drake moults its wing feathers about June 
after it has undergone a body moult into 
'eclipse' plumage. a well camouflaged attire 
not unlike that of the female. and undergoes 
such a rapid moult that it becomes flightless 
for about four weeks. The female by 
contrast delays the moult until after the 
young have become independant in July or 
August. In breeding Mute Swans Cygnus 
olor this is reversed: the female drops her 
remiges two to three weeks after the cygnets 
hatch but the male does not do so until the 
female has regained the power of flight 
some weeks later; in moulting flocks of non-



breeders and failed-breeders, on the other 
hand. males moult before females. 
(Mathiasson, 1973). 

Sexual differences are also found in some 
of the smaller raptors. In the Sparrowhawk 
Accipiter nisus the male remains very 
active. bringing food to the incubating 
female which starts to moult at about the 
time of egg laying; the male however does 
not start moulting until about 26 days later. 
Both males and females may suspend moult 
during the period of peak food demand by 
the young at about the time of fledging. 
Similarly. the male Kestrel Falco 
tinnunculus starts to moult about 14 days 
after the female. 

Perhaps the most extraordinary and 
flexible adaptation of moult is found in 
certain hornbills (Bucerotidae). The female 
is sealed in the nest-hole throughout much 
of the nesting period, being fed by the male 
through a narrow entrance hole. During her 
confinement, she does not need to fly and is 
well protected from predation and so is able 
to undergo a very rapid moult of the wing 
and tail feathers. The male himself 
undergoes only a gradual moult. In years 
when a brood is not reared the female 
moults in the same way as the male (Moreau 
1937, Stresemann and Stresemann 1966). 

PRE-BREEDING MOULT 
In some species, and particularly those with 
distinct breeding and non-breeding 
plumages, there is a partial moult of some of 
the head and/ or body plumage. For 
example the Ptarmigan Lagupus mwus. has 
an all-white plumage during the winter 
when there is snow on the ground, and a 
brownish plumage during the breeding 
period. so it is well camouflaged throughout 
the year; the Black-headed Gull Larus 
ridihundus replaces the white winter head 
with a dark chocolate brown mask by a 
partial moult in time for the spring 
courtship period; the various species of 
waders with a distinct breeding plumage 
e.g. Knot Ca/idri~ canl/lus have a total 
moult of the body feathers and often some 
inner wing feathers prior to the breeding 
season. 

Spring moult involving body plumage 
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and sometimes inner secondaries also 
occurs in some passerines, such as the Pied 
Flycatcher and some of the Motacillidae. 

THE EXTENT AND TIMING OF 
THE MOULT OF JUVENILES 

The body feathers of juveniles are usually 
weaker and looser in texture than those of 
adults and 1n temperate regions Juve111le 
birds usually undergo a partial moult of the 
entire body and head plumage and of the 
smaller wing-coverts at about the same time 
that the adults are undergoing their 
complete moult. A complete moult then 
occurs in the second year of life. Often 
some, or all. of the greater coverts are also 
renewed and less frequently the tertials and 
innermost secondaries and some or all of 
the rectrices. Post-juvenile moult provides a 
useful method of separating the age classes 
in otherwise difficult-to-age species as there 
is often a difference in colour, pattern or 
shape between juvenile and replacement 
'ad ult' feathers. In some species the moult 
produces a complete transformation, such 
as the Robin Erithacus rubecula from a 
dappled spotty-breasted juvenile to a fairly 
uniform brown, organge-breasted 'adult' in 
one step. In others. such as certain gulls 
(Larus spp.} and gannets· (Sulidae). the 
speckled brown and white juvenile plumage 
change progressively, over several annual 
moults to the mainly white or grey and 
white adult plumage. 

Certain species are atypical in that the 
juveniles undergo a complete moult of all 
the plumage soon after fledging. British 
species which have a complete post-juvenile 
moult are: Shore Lark Eremophila 
a/pestris, Skylark Alauda arvensis, 
Wood lark Lullula arborea, House and Tree 
Sparrows Passer domesticus and P. 
montanus, Starling Sturnus vulgaris, 
Bearded Tit Panurus biarmicus, Long­
tailed Tit Aegi1ha/us cauda1us, and Corn 
Bunting Miliaria calandra. Occasionally 
some juvenile finches ( Fringillidae) undergo 
a complete moult during their first autumn, 
this being more frequent at southerly 
latitudes. 

The possible causes of a complete post­
juvenile moult in such a limited selection of 
birds have been surprisingly neglected. C. J. 
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Mead (unpublished) has noted that. for 
British species. a complete post-juvenile 
moult occurs in those in which the young 
are fed on a largely \egctable diet (e.g. larks. 
sparrows. Corn Bunting). He suggests that 
such a diet may be deficient in amino-acids 
essential for the development of strong 
plumage. The Starling. on the other hand. 
feeds its young on an invertebrate diet. 
Tinbergen (1981) found that in an 
experimental situation in Holland 
Starlings reacted to an increase in brood 
size by changing their foraging tactics from 
seeking desirable. but more difficult to 
obtain. caterpillars. to less desirable. but 
more easily obtained. leatherjackets 
(Tipulidae). Young Starlings usually 
produce faecal sacs which are removed by 
the adults but those fed with a high 
proportion of leatherjackets tend to foul 
both the nest and themselves with wet 
faeces. Such fouling apparently increases 
heat loss through reduced insulation of both 
the nest and the plumage (Tinbergen 1981. 
Westerterp er al. 1982), and also is likely to 
have a detrimental effect on the feathers 
themselves. Lcatherjackets form a major 
part of the diet of Starlings in Scotland 
(Dunnet 1955). If selection pressures on 
Starlings are such that they need to rear 
larger rather than smaller broods and if this 
can only be achieved by increasing the 
proportion of leatherjackets in the diet with 
a concomittant deterioration of plumage 
quality. then it would presumably be 
advantageous to have a complete post­
juvenile moult. Bearded Tits a re exceptions. 
being temperate zone representatives of the 
tropical family Timaliidae. and Long-tailed 
Tits are closely related. It is noteworthy that 
in Sarawak Fogden (1972) recorded a 
complete post-juvenile moult in all birds 
studied. both passerine and non-passerine. 
He suggested that juvenile plumage may be 
of poorer quality than that of adults and 
noted that individual remiges and rectrices 
of juveniles may be up to 30% lighter than 
the corresponding feathers in adults. 
Clearly the topic deserves further study. 

In many game birds (Gallifomes and 
Turnicidae) there is an interesting 
adaptation, for the chicks can fly when very 
young, when they are only a fraction of the 

adult size. The flight feathers grown early in 
development are shorter than those 
required for flight by the fully grown bird. 
but the later grown juvenile feathers are 
more in proportion to the larger bird. As a 
result the innermost primaries are moulted 
and replaced by longer t'cathers before the 
outermost ones are fully grown. In Turni.1· 
spp. (bustard quails) this situation is taken 
to an extreme as the second generation 
innermost primary (Pl) forces its 
predecessor out as soon as it has completed 
growth at 12 to 15 days old. In the tropics. 
the ,eplacement of the primaries is complete 
but in more northerly forms the process is 
arrested after eight or occasionally only 
seven have been replaced on each wing. The 
inner first generation primaries thus last 
only a few weeks. whereas the outermost 
first generation feathers are retained until 
the full moult in the following year. In 
woodpeckers (Picidae) all of the primaries 
are replaced (the inner one or two may even 
be moulted before fledging) but the 
secondaries may be retained until the 
complete moult in the second year. In larger 
non-passerines. such as the Shag 
Pha/acrocura.\' aris101elis. and eagles. the 
moult of the flight feathers in the second 
year may be incomplete and this results in 
highly complex patterns in subsequent 
yea rs (see Pa rt II). 
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THE SEQUENCE AND DURATION 

OF MOULT 

THE SEQUENCE OF MOULT 
The great majority of passerine species and 
many other species as well moult in a very 
similar sequence and this is for convenience 
referred to here as the 'basic sequence·. The 
two wings are usually in phase or very 
nearly so and the comments which follow 
therefore apply to both wings. 

Primaries 

Moult in the 'basic sequence· begins at the 
mid-wing with the dropping of the 
innermost primary (Pl) followed by the 
adjacent primary (P2) and so on in a fairly 
regular order outwards towards the wing­
tip - this is termed descendant moult. The 
new feather is normally partly grown before 
the next in sequence is d rapped so that there 
are feathers of various lengths in the 'growth 
band' which progresses across the wing with 
old feathers ahead of it and new ones behind 
(Fig. 6). The number of feathers in growth 
at any one time depends on: 

1. the rate of growth of the individual 
feathers. 

11. the length of the feathers. 

111. the length of interval between the start 
of growth of ajacent feathers. 

Secondaries 

In the 'basic sequence' moult begins with the 
outer-most secondary (SI) at the mid-wing 
and progresses inwards towards the body. 
This is termed ascendant moult. The 
innermost secondaries (or tertials), which 
number three in most passerines, moult 
separately from the other secondaries. Their 
moult sequence is variable but in species 
with three tertials the centre one frequently 
moults first followed by the inner and then 
the outer. The order is subject to 
considerable variation both within and 
between species (e.g. Ginn 1975). 

Rectrices 
The sequence of rectrix replacement is both 
very variable and often irregular. Perhaps 
the most frequent sequence is from the 
centre outwards in pairs (centrifugal). 
moult from the outside inwards towards the 
centre (centripetal) is also quite frequent 
and almost simultaneous moult of all 
rectrices often occurs in some species. 
Specialised and complex sequences are 
found. for example. in some tree climbing 
species in which the tail is used as a support. 
For a discussion of other sequences see 
Verheyen ( 195.l ). 

Primary coverts 
The primary coverts usually moult in 
exact sequence with their corresponding 
primaries. a notable exception being the 
Great Spotted Woodpecker Dendrucupu.1· 
111ajur - Part 11. 

Greater coverts 

The secondary greater coverts do not moult 
in phase with their corresponding 
secondaries. The order of replacement is 
very variable both within and between 
species. but whatever the sequence. there 
are frequently many in growth at once. 
indicating short intervals between the start 
of moult in different feathers. and indeed it 
is not uncommon to find the entire tract at 
virtually the same stage of growth. In 
juveniles. if greater covert replacement is 
not complete it is the inner part of the row 
which is renewed with variable numbers of 
old feathers remaining at the outer end of 
the row. 

Alula and carpal covert 

Studies of the moult of the alula and carpal 
covert have been neglected until recently 
and most of the data collected by the B.T.O. 
has not been analysed. In general the moult 
of the carpal covert and alula follow on after 
the greater coverts. 
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Fig. 6 

A. Only the first 
two primaries 
have dropped. 

B. Five primaries, 
all the tertials 
and the first of 
the secondaries 
have dropped. 

C. There are only 
two old pri­
maries and sec­
ondaries re­
maining: the 
new tertials are 
fully grown. 

Three stages in the progression of moult through the wing of a hypothetical passerine. 



RELATIONSHIP OF MOULT 
IN THE VARIO US 

FLIGHT-FEATHER TRACTS 
In passerines the duration of primary moult 
frequently spans the moult of all other 
feathers but recent work has shown that 
there are many exceptions (e.g. Flegg and 
Cox 1969). The secondary moult (SI-S6) 
normally begins at about the time that the 
sixth primary falls though this is subject to 
considerable variation both between and 
within species. On average secondary moult 
is completed at about the same time as that 
of the primaries but either group may finish 
first. The tertials generally moult shortly 
after the start of the primary moult. The 
timing of tail moult is much more variable 
but it usually starts during the early stages 
of primary moult and is completed before 
the primaries. As already noted. the 
primary coverts moult in phase with their 
corresponding primaries but the greater 
secondary coverts moult ahead of the 
secondaries. The alula usually moults 
during the later part of the primary moult. 
When greater primary and secondary 
coverts and alula feathers are in growth and 
particularly during the early "in-pin" stages. 
there is a danger of mistaking them for 
growing secondaries or primaries and this 
should be guarded against during moult 
recording by careful examination of the 
points of origin of each feather. 

Exceptions to the basic sequence 
(For details, see under each species in 

Part II). 

Passerines 

Exceptions to the basic pattern occur in the 
remex moult of the Dipper Cine/us cine/us, 
the primary. secondary and tail moult of the 
Spotted Flycatcher Muscicapa striata, and 
the tail moult of the Treecreeper Certhia 
familiaris (cf. woodpeckers). 

Non-passerines: Primaries 
In many non-passerine species the basic 
descendant primary moult sequence is 
followed but the intervals between shedding 
of feathers may vary. and the frequency of 
moult cycles may be such that one wave of 
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moult has not reached PIO before a new 
wave starts at Pl, so that there are several 
ages of feathers in the wing at the same time. 
Stresemann (1965) described this as 
'staffe/mauser· or 'stepwise moult'. 
Sometimes the mouit is irregular in that it 
does not progress sequentially along the 
wing, some feathers being passed by and 
renewed later. so that two growing feathers 
may be separated by one· or more old or new 
ones - this is termed 'transilient • moult 
(Stresemann and Stresemann 1961a). 
Where there is a regular alternation of 
growing and non-growing feathers, as in the 
outer primaries of the Cuckoo (Cucu/us 
canorus) this is termed "alternating" moult. 

Various waterbirds have independently 
evolved virtually simultaneous moult of the 
flight feathers (primaries and secondaries) 
as already noted for the Mallard. In some 
other groups (e.g. Falco spp.) the primary 
moult begins in the middle of the tract at P4 
or PS and proceeds centrifugally. while the 
primaries of the Kingfisher Alcedu auhis 
are moulted in two groups concurrently. 

Non-passerines: secondaries 

The secondaries are often much more 
numerous than the primaries. can display 
far more variation and in many cases it may 
be very difficult to ascertain a sequence as 
such. There can be considerable variation 
between individuals and indeed between the 
two wings of the same individual. There are 
frequently several centres of moult from 
which replacement spreads. The 'tertials 
sometimes moult as a unit (e.g. in 
waterfowl. Anseriformes). just as they do in 
passerines. The pattern of moult in the tail 
and the frequency or irregularity is much as 
in passerines. 

FEATHER GROWTH 
Heinroth (1906) described three phases of 
feather growth; firstly a slow initial phase 
confined to the feather germ in the base of 
the follicle; secondly a long phase of daily 
elongation during the major part of which 
the growth is more or less linear; thirdly a 
progressive slowing down of growth, a 
withdrawal of pulp from the calamus and 
the cornification of the feather base. Due to 
the problem of studying the first phase, 
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most moult studies have necessarily been 
concerned with phases two and three, from 
the dropping of the old feather to the 
cornification of the base of the new 
(cornification being considered complete 
when there are no obvious signs of feather 
sheath remaining around the base of the 
feather). In the B.T.O. Moult Enquiry 
feathers are scored from O (old feather) to 5 
(new feather fully grown), as illustrated in 
Fig. 7b. 

Growth bars 
As the flight feathers emerge from their 
sheaths, they often show distinct but faint 
'growth bars' across their width (Michener 
and Michener I 938). It has long been 
considered that the sequence of these bars 
"indicate the growth of feathers and the 
regularity of feeding with its relative 
consumption" (Wood 1950). Often, in 
juvenile birds, some may be exaggerated 
causing 'fault bars' which can readily be 
seen. In extreme cases where the feather is 
so weakened at a bar that it may break it is 
likely that the bar results from a period of 
severe stress, such as a shortage of food. The 
more frequently found bars, which are 
formed by very slight differences in gloss or 
texture (but not colour) and are best seen in 
a glancing light, are probably the result of 
normal changes in metabolism and do not 
necessarily indicate a change in the rate of 
feather growth. Such metabolic changes 
occur in a diurnal pattern with night-time 
feather growth being based partly on the 
degradation and redistribution of body 
proteins while food intake during the day 
provides protein for feather synthesis as 
well as replenishing body protein stocks 
(Dolnik and Gavrilov 1979). 

A knowledge of growth bars can be used 
as an aid the ageing some birds; as juvenile 
feathers are all grown together at the same 
time they may have corresponding growth 
bars throughout the plumage but certain 
groups of adult feathers may also be grown 
together (e.g. rectrices) and so the method 
needs to be used with caution (Svensson 
1975). Green (n.d.) proposed that the rate of 
feather growth could be compared between 
tracts and individuals by measuring growth 
bars, but there has been little work on this 
topic. 

The rate of feather growth and moult 

As a very general rule. larger birds tend to 
take longer to complete their moult than 
smaller ones, partly because they usually 
have larger feathers but also because the 
feathers tend to be replaced in a less rapid 
sequence than in smaller birds (waterfowl, 
which moult their flight feathers simultane­
ously, are an obvious exception). 

There have been relatively few studies 
which have measured feather growth rates 
and most relate to captive birds and thus 
may not be necessarily applicable to birds in 
the wild. Measurements of feather growth 
in free-ranging wild Barnacle Geese Bran1a 
/eucopis showed that all birds had similar 
growth rates irrespective of age or sex 
(Owen and Ogilvie 1979). Work on finches 
has shown that although individual feather 
growth rates may vary between species, they 
are relatively constant within a species and 
thus differences in the overall rate of moult 
between individuals of the same species are 
associated with the number of feathers 
growing at one time (Evans 1966, Newton 
1967, 1968). A study of waders in Morocco 
(Pienkowski el al. 1976) revealed that 
interspecific differences in the rate of 
moulting were related to differences in the 
rate of feather growth and that differences 
within one population of the same species 
were related to the number of feathers 
growing concurrently but that feather 
growth rates varied between different 
populations of the same species. 

In a study of captive Bullfinches P1-rrhula 
pyrrhula Newton (1967) found th;t all of 
the primaries grew at a fairly constant rate 
of 3-4mm per day for much of the growth 
period but that the growth rate slowed 
down towards the end. The outer primaries 
slowed down their growth at an earlier stage 
than the inner primaries and thus took 
longer to complete growth than inner 
primaries of an equivalent length. 

Seel ( 1976) studied the rate of deposition 
of feather material in five species of 
Corvidae and found that deposition rates 
varied during the course of a moult giving a 
sigmoid pattern, the reduced rates of 
deposition at the start and end of the moult 
being related to fewer feathers being in 
growth at these times. 
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RECORDING MOULT 

The average field worker/ringer investi­
gating moult re4uires a simple recording 
system to collect useful information. The 
recording system currently used in Britain 
and frequently elsewhere (e.g. Bancroft and 
Woolfenden 1982. Ford 1980. Noskov and 
Gaginskaya 1972). in which the remiges and 
rectrices are scored from Oto 5 according to 
their age and stage of development (Fig. 7b) 
has been developed from the· earlier work of 
Miller ( 1961 ). Ashmole ( 1962) and Newton 
( 1966). As noted earlier (page 26) it has the 
disadvantage that no account is taken of the 
different length and mass of feathers and 
Seel (1976) has therefore criticised the 
techni4ue for its imprecision. Seel studied 
the moult of five species of Corvidae by 
measuring the length of the individual 
feathers and relating these to their dry 
weights to produce a system of 'feather 
units', the dry weight of the whole plumage 
of each sex of each species being equivalent 
to l000 units. The method. which is time 
consuming and requires the use of special 
equipment and dead birds. whilst being 
more precise than the traditional 'moult 
score·. is beyond the scope and taste of most 
amateur ringers. However. further studies 
are clearly needed to investigate rates of 
feather growth and deposition of feather 
material. 

An alternative method of studying 
primary moult is the collection of moulted 
feathers from nest or roost sites. This 
technique has been used. for example. in 
studies of accipiters (Opdam and Mus kens 
1976), Lapwing Vanellus 1•anellus (Snow 
and Snow 1976). Redshank Tringa ruranus 
(Der Blanken er al. 1981). and va·rious gulls 
and the Common Tern Sterna hirundu 
(Walters 1978, 1979). Information obtained 
by this method is valuable only if individual 
feathers can be safely identified and the 
same birds are being studied throughout the 
investigation (Appleton and Minton 1978). 

Various methods have been used to 
describe the stages of and sequence of the 
moult of body feathers (e.g. Ainley er al. 
1976, Ferns 1978. Norman 1981, Pitelka 
1945, 1958), but at present there is no 

'standard' method, and the scoring system 
used on the B.T.O. moult card is very 
imprecise. Seel's 'feather units' obviously 
relate to body feathers but. as noted above. 
are impractical for the amateur ringer. The 
lack of a suitable method for recordin~ 
body moult is unfortunate since 'body' 
feathers account for more than half of the 
feather mass of a bird (see below) and their 
replacement may place proportionately 
more of an energy burden on the bird than 
the replacement of the remiges and 
rectrices. 
Mean ll"eights u.ffeathers rracrs in rhe Jar 
Garrulus glandarius and rhe Bullfinch 
Pyrrhula pyrrhula. • 

Jay d' ( 10)* Bullfinch (5)** 

Tract wt % total wt % total 

mg mg 
Primary 8959 19.9 220 10.0 
Secondary 3423 7.6 96 4.4 

Tertial 1235 2.8 26 1.2 
Rectrical 3210 7.2 136 6.2 
Others 28037 62.5 1723 78.2 

*after Seel ( 1976) 
** after Newton (1966) 

THE MOULT CARD 
At a meeting in 1971 attended by 
ornithologists from 13 European countries 
it was agreed that a standard design of 
moult card should be used throughout the 
region. Being of a standard format and 
designed for easy transfer of data to 
computer files such a card would facilitate 
the exchange of data between countries for 
comparative studies (Ginn 1973). 

The current B.T.O. card (Fig. 7a) is more 
comprehensive than earlier ones (Snow 
1967). being applicable to both passerines 
and non-passerines, and includes space for 
recording additional parameters such as 
wing length and weight. Abbreviated 
instructions 1re given on the back of the 
card. Detailed instructions and explan­
ations are provided separately with each 
batch of cards supplied. 
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The /ea/her scoring sys/em. The dashed horizontal lines represent one lhird and two thirds growth. 
The numerical scoring system is: 
0 Old feather remaining. 
I Old feather missing or new feather compleiely in pin. 
2 New feather just emerging from the sheath up to one third grown. 
3 New feather between one and two thirds grown. 
4 New feather more than two thirds grown and with remains of waxy sheath at its base. 
5 New feather fully developed with no trace of waxy sheath remaining at base. 



Study of living birds 

Before recording the details it is essential to 
account for the full number of primaries, 
thus at the same time establishing the 
division between the primaries and 
secondaries. In the early stages of wing 
moult there is usually no difficulty in 
finding the division, as the innermost 
primaries begin to moult sometime before 
the outer secondaries (Fig. 6a). But later, 
when both inner primaries and outer 
secondaries may be new and full grown 
(Fig. 6c), the division may not be obvious. 

Since some primaries may be missing or 
difficult to see in early stages of growth, one 
should not simply count from the outermost 
feather and assume that when the right 
number of feathers has been counted one 
has reached the innermost primary; a check 
is needed. In many birds the primaries differ 
in shape or colour pattern from the 
secondaries; the latter are often squarer, or 
rounder and less pointed at the tip. This 
may be sufficient to establish the division. If 
the wing is gently opened and closed, the 
division will usually become clearer, as the 
primaries move as a unit and the outermost 
secondaries pivot over the innermost 
primaries. To confirm the correctness of the 
diagnosis, count both the primaries and the 
secondaries and see if both reach the 
expected numbers. One should not be 
satisfied until all the expected feathers are 
accounted for. But note that there is some 
individual variation, even in the number of 
primaries (though this is very rare - see 
page 11). Check any apparent abnormality 
with particular care and make'a note on the 
back of the moult card stating that you are 
aware that what you have recorded is 
unusual, but that you have checked it and it 
is correct. 

Study of dead birlis and skins 

For dead birds, proceed as for living birds; 
but in the case of non-passerines, especially 
species with large numbers of secondaries 
whose moult sequence is not well 
established, it may be worthwhile to pluck 
the coverts for better display of the flight 
feathers. 

In museum skins the primaries are best 
examined from the ventral side and the 
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secondaries from the dorsal side. The 
coverts can temporarily be pushed aside 
with a probe such as a pencil or knitting 
needle, and the downy base of the feathers. 
which obscure the flight-feather quills. can 
be laid with a drop of alcohol. 

THE INTERPRETATION AND 
ANALYSIS OF MOULT DATA 

The commonest questions asked about 
moult are likely to be:-

a) when is the moultirig season. 
b) what is the spread of the dates of start 

and finish of moult. 
c) how quickly does a bird moult/ what is 

the duration of moult in an individual 
bird. 

The current B.T.O. recording system (page 
28) lays emphasis on the remiges and 
rectrices as these are quickly and easily 
recorded with little variation between 
observers. Consequently most moult 
studies to date have related largely to moult 
in these tracts, especially the moult of the 
primaries since it has been widely regarded 
that. at least in most pas~erines. all of the 
other tracts are moulted within the time 
taken to replace the primaries (see Newton 
1968). Subsequent studies have shown an 
increasing number of exceptions (e.g. Flegg 
and Cox 1969) but due to the ease of 
recording primary moult it remains the 
'standard' measure of moult. Most moult 
studies thus seek to answer the above 
questions with respect to primary moult and 
not to moult in other tracts. 

A scatter diagram of primary moult 
against date gives an easily understood 
pictorial representation of the progress of 
moult and is the usual first step in any 
analysis (for examples see Part II). From 
such diagrams one can determine the 
approximate timings of the start and end of 
moult and the spread in starting and 
finishing dates. With large samples of data it 
may be apparent that there is an uneven 
spread of records throughout the season. 
Passerine birds, which may drop up to four 
or five primaries over a very short period at 
the start of moult and thus suffer from 
reduced flight capability, frequently 
become more secretive at this t~me and are 
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less likely to be caught in mist nets. A 
further factor which becomes apparent, 
especially when using data collected 
through the B.T.O. Moult E11quiry rather 
than from specialist studies by individual 
ringers or ringing groups, is that the start 
and especially the end of the moulting 
season are generally under-recorded. 

The determination of the duration of 
primary moult is difficult. At the present 
time there is no wholly satisfactory method 
due to the fact that the data are usually 
insufficiently uniform to support the 
mathematical assumptions on which 
models are based. Retraps of ringed birds 
offer one way of determining the progress of 
moult in an individual bird but such records 
are generally insufficiently frequent to offer 
more than a guide line for interpretation of 
single capture moult scores by other 
methods. Studies of captive birds have the 
advantage that the birds can be examined 
often but the stress of being in captivity and 
of frequent handling may result in atypical 
moult (Newton 1967). 

Early work on the Redpoll Cardue/is 
.flammea and the Bullfinch Prrrhula 
prrrhula indicated that the regression of 
primary moult score against date showed a 
straight line relationship (Evans 1966, 
Newton 1966). Newton ( 1966) expressed his 
surprise at this "since for any individual, a 
plot of primary score against date might be 
expected to give a curve of sigmoid shape, 
the primary score increasing more slowly at 
the start and end of moult when fewer than 
average feathers were growing. However. 
the composite scatter diagrams, obtained by 
plotting the primary scored of many 
individuals against date, show little trace of 
a sigmoid shape, probably because in the 
Bullfinch the period when fewer than 
average feathers are growing is short 
compared with spread in the date of onset of 
moult in the whole population". Following 
these initial studies it was widely regarded 
that similar straight-line relationships held 
more or less universally for all species, such 
lines being fitted to the data either by 
regression analysis or simply by drawing a 
line, judged by eye, thrnugh the scatter 
diagram. 

Regression analysis seeks to predict one 

variable (the dependant variable) from 
another variable (the independant variable) 
on which the first variable usually depends. 
In the finch examples noted above. moult 
score was taken as the dependant variable 
and date as the independant variable. it 
seeming reasonable that moult score is 
dependant on date. This assumption is 
appropriate if one bird ·s score is considered 
but is inappropriate for data from a 
population. 
Fil!, 8 

A y 
Date 

On this hypothetical scatter diagram, with all 
primary scores contained in the parralle/­
ogram AXA Y, the result of regressing date on 
moult score gives the line BB. A regression of 
moult score on date gives the sine curve 
represented by the dotted line between AA. 
Finish of moult for the whole population is 
given by Z. 

Fig. 8 shows a plot of moult score against 
date for a hypothetical species. the 
parallelogram A-X-A-Y, enclosing the 
areas covered by the scatter diagram of 
moult scores. In Fig. 8 a regression of moult 
score (dependant) against date (indepen­
tant) gives the average stage of moult of the 
individuals at the time of capture (line A­
A), this being a function of both the 
duration of moult of the individual bird and 
the time period over which the population 
starts to moult. This line is sigmoid in shape 
rather than straight due to the fact that the 
distribution of moult scores for a particular 
date is not 'normal' since it is not possible to 
have a moult score of less than O or more 
than 50 ( 45 in the case of species with only 9 
primaries). Furthermore in species such as 
many of the waders where the timing of 
arrival before, and departure after moult is 
protracted within the population, this 
results in mean moult scores for the 
population being 'depressed' by late starting 
birds. If date (dependant) is regressed 
against moult score (independant) the 



resulting line (B-B) approximates much 
more closely to the progress of moult of an 
individual bird, the variance about this line 
being a measure of the variability in the 
starting and finishing dates. For this 
method to be truly representative it is 
necessary to have an even spread of records 
throughout the season (and hence a 
'normal' distribution of dates for a 
particular moult score). Such uniformity 
can seldom, if ever. be achieved with wild 
birds since, as noted above, many species 
are difficult to catch during the early stages 
of moult. However if a numerical analysis is 
required, regression of date on moult score 
usually results in a line similarto that drawn 
'by eye' and with a slope similar to that 
shown by retraps. 

It is clear from Fig. 8 that the two 
methods of regression may give greatly 
different results and it is most important to 
bear this in mind when referring to the 
literature and to remember not to compare 
directly, moult duration figures for different 
populations ob!ained by different methods 
(Pimm 1976). 

A variety of other methods have been 
used in attempts to overcome the problems 
outlined above, including the use of median 
moult scores (Appleton and Minton 1978) 
and probit analysis (Johnson and Minton 
1980). 

A furthercomplication is that in birds with 
long outer primaries an increase of one unit 
in moult score may represent a much greater 
amount of new material in a long feather 
than in a short feather; this is particularly 
marked for example in many shorebirds 
where the long outer primary may weigh 
more than three times as much as the small 
inner primary. Thus if one assumes that the 
rate of increase in moult score is uniform 
(i.e. a straight line) with respect to time, this 
implies that the rate at which feather 
material is laid down increases towards the 
end of the moult period - an assumption 
which does not apply to all species (Newton 
1966). This problem can be reduced by 
converting moult scores to feather mass 
(Summers et. al. in prep.). The detailed 
methodology of Seel (1976) which relates 
feather growth to feather 'units' overcomes 
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this problem but is impractical (see page 
27). 

At the present time mathematicians are 
still actively considering methods of 
analysis for moult data, and detailed 
analysis remains the realm of the 
mathematical ecologist rather than that of 
the amateur bird ringer. For general 
purposes, scatter diagrams and lines fitted 
by eye are the easiest and are generally 
satisfactory. 
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PART II· THE SPECIES ACCOUNTS 

INTRODUCTION 
The following section summarises the 
information currently available concerning 
the mouit of British birds, both from 
completed cards in the B.T.O. collection 
and from published sources. Each account 
is intended to be largely self-contained so 
that all available information for a 
particular species is in one place. However a 
brief introductory note to certain orders 
and families is included at the head of the 
relevant sections. 

Where possible the species accounts are 
based on British material. For species where 
local material is lacking or incomplete, 
material from elsewhere has been used, and 
this has also been included in some species 
for comparative purposes. 

Due to the limited space available the 
species accounts are necessarily very 
condensed, and in many cases give a 
simplified picture of what are frequently 
complex moult patterns. Key numbers are 
given to references in the bibliography to 
enable the reader to refer back to the 
original sources of information. The 
bibliography, which includes some studies 
on 'British' species conducted outside 
Britain, is extensive but does not claim to be 
exhaustive. It should be noted that much of 
the work conducted in East Africa probably 
relates to East European populations and 
may not, be directly applicable to British 
populations. 

A species has been included if it has bred 
in Britain in recent years or, if breeding 
elsewhere, regularly undergoes a major 
moult (including some/ all remiges and 
rectrices) in Britain. This has reduced the 
number of species covered to 239. It will 
undoubtedly be argued that some 'border­
line' cases could have been omitted, whilst 
others perhaps deserve to be included, but 
this is an inevitable consequence of limited 
space. It should be noted that information 
on moult of all European passerines has 
recently been summarised by Kasparek 
( 1981 ), and information on moult for all 
species is summarised by Cramp and 

Simmons ( 1977, 1980, er seq.) and Bauer 
and Glutz von Blotzheim ( 1966 er seq.). The 
work of Stresemann and Stresemann ( 1966) 
contains much valuable information, but 
their interpretations of moult patterns must 
be treated with some caution since these are 
often based on museum material from 
widely scattered localities. 

Explanation 

i. The English namesarethoseincommon 
use in Britain. Scientific names and the 
sequence of families and species are those of 
Yoo us ( 1977). The asterisks beside the 
scientific names indicate the number of 
moult cards in the BTO collection: 

* 0-10 cards 
** 11-100 cards 
••• 101-1000 cards 
•••• 1000 + cards 

ii. The number of primaries, secondaries, 
tertials and tail feathers (rectrices)are taken 
from Snow (1967), ammended where 
necessary in the light of recent work. Very 
occasionally birds may be found with an 
·extra' primary or with one 'missing' (page 
11) and such cases should be checked very 
carefully. Irregularities in the number of tail 
feathers are more frequent. Snow (1967) 
noted the general lack of studies concerning 
the number of secondaries in birds, the 
problem of determining where the 
secondaries finish at the inside of the wing, 
and the fact t_hat there may be variation in 
the number of secondaries within a species. 
These factors have resulted in published 
figures for a species not always being in 
agreement, and in such cases a range of 
figures is given. For species where more 
than one figure is given the less frequently 
encountered number is placed in parent­
heses ( ). At the present time there still 
remain many species for which the number 
of secondaries has not been determined and 
these are indicated by a dash "-" in the 
accompanying texts. The letters "E" and 
"D" refer to whether the species is eutaxic or 
d iasta taxic - in the latter group the fifth 
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Comparisons of different plumage and moult terminologies 

Cramp and Simmons (1977) Dwight (1900) Humphrey and Parks (1959) 

Down Down Down 

juvenile moult postnatal molt postnatal molt 

Juvenile Juvenal Juvenal 

postjuvenile moult (PJ)* postjuvenal molt prebasic I molt 

1st immature non-breeding 1st winter Basic I 

!st pre-breeding moult l st prenuptial molt prealternate I molt 

I st breeding 1st nuptial Alternate I 

posr-breeding moult (PostN) !st postnuptial molt prebasic II molt 

Non-breeding (NNP) 2nd (adult) winter Basic II 

pre-breeding moult (PreN) 2nd prenuptial molt prealternate II molt 

Breeding (NP) 2nd (adult) nuptial Alternate II 

* The abbreviations in parentheses are those used in the species accounts. Moults between 
plumages are shown in italic. A more complex terminology is needed to describe the moults 
of large species with long pre-breeding periods whose plumage may not reach definitive 
adult status for many years. 

secondary appears to be 'missing' (page 
IO I). Other abbreviations used are: 
exc. exceptionally o.r. outermost 

reduced 
fre. frequently r. reduced 
m. minute v. vestigial 
m.r. much reduced v.r. very reduced 
o.m.r. outermost much reduced 

iii. The terminology of plumages and 
moults is generally based on Cramp and 
Simmons ( 1977), who follow Dwight ( 1900) 
and Amadon ( 1966) - see also Stresemann 
(1963). However to reduce confusion in the 
abbreviations the term 'nuptial/nesting'(N) 
has been used in preference to 'breeding' 
(B). The classification proposed by 
Humphrey and Parkes (1959, 1963) is 
followed by many American authors 
including Palmer (1969 et seq.) and the 
terminologies are compared in the table to 
assist readers wishing to consult the 
American literature. 

iv. In all species primary moult is 
descendant and secondary moult ascendant 
unless stated otherwise. 

v. The moult seasons given in the text 
cover the main moult periods when the 

majority of the population can be expected 
to be undergoing moult, months given in 
parentheses ( ) indicate that a few birds are 
found moulting at these times. It is 
important to remember that many factors 
may affect the timing of moult, both in an 
individual and in the population as a whole. 
In Britain, where most species moult after 
breeding, annual variations in the timing of 
breeding may result in similar variations in 
the timing of moult. Diseased, starving and 
injured birds may moult later than healthy 
birds (Wilson 1910) or in irregular 
sequences (Ginn and Glue 1974, Hardy et al. 
I 98 I). Heavy infestations of Malophaga 
may also result in unseasonal moult (Taylor 
1981). 

vi. Est~mates given in the text for the 
duration of primary moult are taken largely 
from the literature and may be based on 
recaptured birds, lines fitted by eye to 
scatter diagrams, or on regression analyses 
(moult score on date (incorrect), or date on 
moult score) and are thus not directly 
comparable and should be taken only as a 
rough guide. For a discussion of methods 
for analysis of moult scores see page 29 . 
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vii. The scatter diagrams of primary 

moult score against date are drawn from 
data in the B.T.O. collections unless 
otherwise stated. Sample sizes are indicated 
in the top left of the figures. The time (x) 
axis is marked in seven-day periods and 
months are indicated. Since different 
species moult at different times of the year 
the start of the time scale is not uniform in 
all figures. Primary moult score is marked 
on the •y' axis, with a maximum score of 45 
or 50 depending on whether nine or ten 
primaries have been scored for these 
species. For those species with substantially 
more than 100 records envelopes have been 
drawn round the points. the enclosed area 
being shaded and outlying points shown 
individually. For species with fewer data 
points are shown individually; the solid 
lines joining points indicating the progress 
in moult score of bird caught more than 
once during the same moulting season. In 
all figures lines have been fitted 'by eye' to 
suggest a possible 'average' moult duration 
(see page 30). and the number of days as 
estimated by the lines are indicated at the 
top of them. The shaded figures (unless 
otherwise indicated) include data up to and 
including I 977, the remaining figures 
include data up to and including 1981. 

v111. N.B. In some passerine species 
adults finish secondary moult after the 
primary moult is finished. At these times 
there is a risk of confusion with birds 
undergoing post-juvenile moult. 



IW 

IS 

2S 

IY 

2Y 

A 

Ad 

JS 

Abbreviations and terms used in the Species Accounts 

I st winter 

1st summer 
2nd summer 

I st year - Eu ring code 3 

2nd year - Euring code 5 

Alula (bastard wing) 

Adult 

These years are calendar years with age change 

overnight 31 Dec./! Jan. 

Ascendant refers to direction of moult - in this case towards the body 

Av Average 

B Body 
BP Brood patch 

C Circa (about) 
Complete refers to the extent of the moult - includes remiges and rectrices 
Descendant refers to direction of moult - in this case away from the body 

Est Estimated 

Finish 

FNP 
GC 
1mm 

Juv 

LWC 
NNP 
NP 
p 

Pl, P2 

Partial 

PJ 
PostN 
PreN 
R 
Rl,R2 

s 
Sl,S2 

SubAd 

T 

T7,T8 

WC 

refers to the ending of the moult 

Full Nuptial (breeding) Plumage 

Greater wing coverts 

Immature 

Juvenile 

Lesser Wing Coverts 

Non-breeding (-Nuptial) Plumage 

Nuptial (breeding) Plumage 

Primaries (Primary moult) 

Primary l, primary 2 etc.:- numbered descendantly (from the body outwards) 

refers to extent of moult - not complete and generally not involving 
primaries or many of the secondaries 

Post juvenile (moult) 

Post-nuptial (after breeding) moult 

Pre-nuptial (before breeding) moult 
Rectrices -- main tail feathers (Rectrix moult) 

Rectrix l, rectrix 2 etc.:- numbered from centre of tail outwards in pairs (R6 on bird 

with 12 tail feathers refers refers to the outermost pair) 

Secondaries (Secondary moult) 

Secondary l, secondary 2 etc.:- numbered ascendantly (towards the body) 

Sub-Adult plumage 

Tertials (inner secondaries - in this work generally used only with reference to 

passerines) 

Tertials are referred to by their number in the Secondary sequence: for most 

passerines T7 is the outermost and T9 the innermost. 

Wing Coverts 
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NON-PASSERINES 
GAVIIDAE 

RED-THROATED DIVER 
* Gavia stellata 

P:10+1 m. S:23,D R:18 

Ad PostN complete; flight feathers 
simultaneous, starting (late Aug) late Sept­
Dec. Ad PreN partial (B,R, some LWC) 
starting Feb-early April; first in NP mid April 
PJ partial (B,R, some WC), some start Dec. 
others not until Feb. Imm Spring partial 
(much B, some R) May-late July, starts 
before end of P J. Imm Autumn complete, P 
and S simultaneous in summer. (111,430, 
581). 

BLACK-THROATED DIVER 

P:10+1 m. S:-,D 
*G. arctica 

R:16-18 
Ad postN partial (B,R, some WC); some 
start Sept. others Dec. Ad preN complete 
from Jan., P and S simultaneous Feb-April; 
one unaged Isle of Man late March all P 
stage 1. PJ gradual replacement of B Jan.­
summer; P and S simultaneous July-Aug. 
In 3rd year preN complete Feb.-May later 
than Ad, P and S April-May. (111,348,350, 
523,524,714). 

GREAT NORTHERN DIVER 
*G. immer 

P:10+1 m. S:-,D R:20 

Ad postN partial (B,R, some WC); begins 
late July-early Oct., finished Oct.-Jan. Ad 
preN complete starting Feb.-March, 
finished April-May; P simultaneous Feb.­
April; 3 UK records in early March with all 
Pat stage 0,2,3. PJ birds in 2nd year almost 
continuously moulting; R and part B from 
Feb.-late spring; P and S simultaneous in 
summer. Partial moult in autumn, complete 
in spring of 3rd year, probably later than Ad 
preN. (111,348,581,714). WHITE-BILLED 
DIVER Gavia adamsii moult apparently 
similar to Great Northern Diver. (430). 

PODICIPEDIDAE 
LITTLE GREBE * Tachybaptus ruficollis 
P:ll+lm. S:-,D R:v. 

Ad postN complete, timing variable 
depending on end of breeding; P and S 
simultaneous July-Oct. (most Aug.-Sept.), 

flightless 3-4 weeks; B gradual Aug.-Nov. 
(rarely Dec.). Ad preN partial (B,R, some 
inner S, some inner WC) Jan.-April 
(variable, later in cold springs). PJ partial 
(B,R) not sharply separated from juvenile 
moult, timing variable, early birds finish 
Sept., some still moulting Dec. (111,581, 
650). 

GREAT CRESTED GREBE 
* Podiceps cristatus 

P:11+1 m. S:21-22,D R:v. 

Ad postN complete July-Dec. P and S 
simultaneous Aug.-Oct., flightless 3-4 
weeks; B starts when P c1/ 3 grown; 0 usually 
2-3 weeks before<;? . Ad preN partial Dec.­
late spring, traces of tippets appear first; not 
sharply separated from postN and moulting 
almost continuous, most B (except white 
underparts) renewed twice a year. P J partial 
(B but not white underparts or longer 
scapulars, some WC) Jan.-late spring. 
(l l l ,313,365,496,539,581 ,663). 

RED-NECKED GREBE 
P:11+1 m. S:20,D 

* P. grisegena 

R:v. 
Ad postN complete, P simultaneous July­
Sept., but one Sussex 15 Nov. all P and S 
stage 1. Ad PreN partial (B,R, inner S, 
WC?) Dec.-May. Birds still in NNP in Feb. 
may be 2Y. PJ partial (B) Sept.-late Jan., 
timing variable, some nearly finished Nov., 
others just starting. (11 I). 

SLAVONIAN GREBE 

P:11+1 m. S:-,D 

* P. auritus 

R:v. 
Ad postN complete; P simultaneous, o 
Aug.-Sept., Q probably Oct.; B starts early 
June-mid July,<;? averages cl month earlier 
than o-Ad preN partial (B, some LWC) 
March-April. PJ partial (much of B) 
starting (Sept.) mid Oct.-end Nov., 
finishing late Jan. 1st PreN starts soon after 
finish of PJ, early March-mid May. 
(111,169,581). 

BLACK-NECKED GREBE 
* P. nigricollis 

P:11+1 m. S:18-19,D R:v. 
Ad postN complete from mid June, Ads 
with young July-mid Sept., Psimultaneous, 
Sept.-Nov.; many in NNP Sept., others not 
before Nov. Ad preN partial (B,R) Feb.­
April, some birds (2Y ?) not in NP until 



May. PJ partial (8,R) summer-Dec., 
apparently starting soon after end of 
juvenile moult. (111,186,581). 

PROCELLARIIDAE 
FULMAR 

P:I0+l m. 

** Fulmarus glacialis 
S:20,D R:14 

Ad postN complete; timing of start of P 
moult uncertain; formerly thought to start 
after departure from breeding colony, late 
Aug. after successful nesting, earlier if 
failed; recent Scottish observations show 
Ad start when with chick, non-breeders and 
failed breeders earlier (mid-June); on St 
Kilda moult c4 weeks earlier than at other 
British colonies (R. Furness pers. comm.). P 
lost and replaced in rapid succession 
occasionally with up to 8 growing 
simultaneously (some may even become 
flightless), but in final stages P grow slowly 
not reaching full length before late Feb., B 
starts before wing (July) and continues until 
mid Feb. with feathers of 2 successive 
generations present for most of year; R 
renewed simultaneously with outer P . PJ 
complete May-Sept. of 2nd year, probably 
becoming progressively later in subsequent 
years. (44,94,l l l ,216,363,581,715). 

CORY'S SHEARWATER 
* Calonectris diomedea 

P:I0+l m. S:-,D R:12 
Ad postN complete, timing unknown but 
some in moult Sept. when most not started; 
B July-March, starting when eggs hatch; 
moult slow. (111,287). 

GREAT SHEARWATER 
• Pujfinus gravis 

P:10+1 m. S:c2l,D R:12 
Ad postN complete, end May-mid Aug. in 
winter quarters; P moulted in rapid 
sequence with up to 6 growing simul­
taneously but never flightless; B moulted at 
same time as P, but R somewhat later; S 
moulted in 4 groups: SJ-S4, S5-
Sl2/SJ3/Sl4, Sl9/S20-S21/S22 ascend­
antly, and Sl8/Sl9-Sl4/Sl3/Sl2 descend­
anily; whole moult lasts c90 days, growing P 
increase in length c5mm/ day. PJ partial (8) 
July-Aug. !st year. In 2nd year complete 
moult earlier than Ads, starting late March­
April when still in South Atlantic. Birds in 
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North Atlantic in wing moult when Ads 
breeding probably older lmms. (111,340, 
353,363,402,503,585,666,715). 

SOOTY SHEARWATER 
P:I0+l m. S:20,D 

* P. griseus 
R:12 

Ad postN complete May-Aug.; Imms 
presumably earlier; records of birds in 
moult from Feb., some still in moult in Nov. 
Pattern of moult similar to Great 
Shearwater. (Ill). 

MANX SHEAR WATER 

P:10+1 m. S:c22,D 
* P. puffinus 

R:12 
Ad postN complete, Atlantic puffin us main 
moulting area in South American winter 
quarters; B starts July-Aug, P Sept., finish 
Feb.-April. Non-breeding brids may moult 
earlier. Balearic mauretanicus moults June­
Oct. (P, S, B start at same time, R later). S 
moulted in 4 groups: S 1-S4, S5-
Sl2/Sl3/Sl4, Sl9/S20-S2l/S22 ascend­
antly, and Sl8/Sl9-Sl4/Sl3/Sl2 descend­
antly. R irregular. (111,349). 

HYDROBA TIDAE 
STORM PETREL * Hydrobates pelagicus 
P:I0+l m. S:-,D R:12 

Ad postN complete; wing and R start 
during 2nd 1/ 2 incubation, c70% have P 
moult on peak fledging date; B starts during 
incubation; moult of B and wing continues 
slowly in winter quarters, some still growing 
outer Pon arrival at breeding grounds and 
c 1/ 2 still moulting S. Pattern of S 
replacement complicated, often suspends. 
PJ complete, B starts midwinter, P start 
cJune, finished Oct-Nov. (111,353,525). 

LEACH'S PETREL 
* Oceanodroma leucorhoa 

P:I0+l m. S:14,D R:12 
Ad postN complete, B starts at end pf 
breeding, Rand P soon after, mainly Oct.; 
main moult in winter quarters Nov.-Feb.; 
some nonbreeders start P Aug.-Sept?; 20 
birds in East Atlantic ( off Portugal/ West 
Africa) between 11 Oct. and 24 Nov. had av. 
Pscore 35, range 14 (24 Nov.) - 49 (22 
Nov.); one Somerset 26 Oct. Pscore 16, one 
inland Kent 14 Dec. Pscore 22. PJ 
complete, P start cApril of 2nd year, 
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finished Oct.-Dec. In California, USA P 
start c70 days after B, S start at least 30 days 
after P, R start c40 days after Band finished 
in c75 days. (4,111,353,581). 

SULIDAE 
** Sula bassana GANNET 

P:I0+I m. S:28(26-31),D R:12 

Ad postN 'complete'; P serially descendant 
with 3 active centres in wing, July-Dec. 
(occasionally Feb.); P usually suspended 
from before egg laying until after hatching, 
a few late breeders resume P moult whilst 
still incubating; S and R may be dropped 
from mid April in breeding birds; R 
irregular. PJ: gradual B moult from Jan. 
2nd year (occasionally from Nov. 1st); 
details of P moult unknown but I st series 
reaches P6/ P7 in Sept. of 2nd year and 2nd 
series starts with Pl (see Shag). 
(111,399,400). 

PHALACROCORACIDAE 
CORMORANT 

P:10+1 m. 

* Phalacrocorax carbo 

S:-,D R:14 
Ad postN 'complete'; P serially descendant, 
each month July-Dec. c I P of each moulting 
series replaced; 2 (rarely 3) active series in 
each wing; R irregular, more or less 
alternating, mainly June-Dec., B apparent­
ly completely moulted at same time. Ad 
preN partial (head, neck, some B) Jan.­
April. PJ partial (head, neck, part B), Aug.­
Dec., much variation and effectively from 
Aug. I st year - Dec. 2nd year B moult 
almost continuous; Complete moult 2nd 
year, B Feb.-Dec., wing and R June-Dec.; P 
slow, by Dec. Pl-P6 replaced, some R often 
retained. Spring of 3rd year I st P series 
resumed and 2nd series starts at PI, Juv PI 0 
may be retained until spring of 4th year. 
(lll,581). 

SHAG 
P:10+1 m. S: 18-19,D 

** P. aristote/is 

R:12 
Ad postN 'complete'; P serially descendant 
starting June-Aug., I P replaced per month, 
suspended Nov., resumed from Feb. at 
slower rate, speeding up after breeding 
when new series starts at PI; usually 2 active 
series in each wing, occasionally 3 when PIO 
replaced after 2 winters; head and neck 
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moult from June, rest of B from Aug., 
finished Jan. Ad preN partial (head, neck, 
part B) overlaps with postB, Nov.-Feb. PJ 
'complete' lasting over I year; P serially 
descendant from May of 2nd year 
(sometimes earlier, Feb.), many finished by 
Dec. but 33% 5 and 70% <;J suspend and 
retain PIO until June of 3rd year, and 2% 5 
and 4% <;J retain PIO until summer of 4th 
year; B starts Sept., suspended during 
winter, resumes next spring, most finish late 
autumn of 2nd year; R irregular throughout 
2nd year; WC moult with B, GC with 
corresponding remiges. Post Imm complete, 
wing from summer of 3rd year. (44,111, 
479). 

ARDEIDAE 
BITTERN 

P:10+1 m. S:-,D 
* Botaurus stellaris 

R:10 
Ad postN complete July-Jan., most finish 
Nov. a few not until March; one in UK 
replacing Pl and P2 22 Aug. Sequence of P 
replacement apparently irregular but 
poorly known. PJ partial (B,R) July-Nov., 
head apparently moulted again mid-winter? 
(lll ,581 ). 

GREY HERON 
P:10+1 m. S:19,D 

* A rdea cinerea 

R:12 
Ad postN complete June-Nov., begins 
before young fledge; inner P descendant, 
outer P irregular, PIO often moulted before 
P8 or P9; in UK 6 Sept. Pscore 24, 27 Sept. 
Pscore 19, 3 birds in apparently suspended 
moult: 23 Feb. replaced Pl-P3, 3 March 
replaced Pl-P6, 18 April old P9 retained, 



also old S4 and S7-S 10; B may continue into 
winter; R centripetal. PJ partial (most of B, 
some WC) Sept.-Feb., timing highly 
variable. Imm moult similar to Ad postB 
but P may start earlier. (111,374). 

ANSERIFORMES 
Moult patterns are frequently complex 

and the extent to which moults are 
undergone in any particular feather tract 
may vary considerably within a species. A 
number of species (e.g. Shoveler Anas 
clypeata) appear to have a 'supplemental' 
plumage between lst Non-Breeding 
Plumage and l st Breeding Plumage. Most 
of the information in the species accounts is 
taken from Cramp and Simmons (1977) 
where the reader will find additional details. 
General discussions on moult patterns are 
given by Palmer (1972) and Weller (1976). 
Periods of flightlessness should be regarded 
with some caution since birds can fly before 
the primaries are fully grown and it is not 
always clear from the literature whether 
periods quoted refer to actual flightlessness 
or to time required to grow full length 
Primaries (e.g. see Mute Swan Cygnus 
olor). Many species undergo a 'moult 
migration' to sites which offer food and 
safety from predation during the flightless 
period (see e.g. Kumari 1980, Owen and 
Ogilvie 1979, Salomonsen 1968). 

ANATIDAE 
MUTE SWAN *Cygnus o!or 
P: 10+ l r. S:22-28,D R:20-24 

Ad postN complete, flight feathers 
simultaneous; flightless c6-8 weeks (111), in 
USA 3-4 weeks (691), the apparent 
inconsistency probably explained by 
Danish study where birds could fly 35-42 
days after start of P moult but P not fully 
grown for 66-67 days in o, 60 days in ~ 
(345); ~ moults when young small, o when 
~ almost able to fly again; Band R moulted 
when wing replaced. PJ partial (B) from 
shortly after fledging-autumn; complete 
moult from June of 2nd year. Non-breeding 
birds moult mid June-Aug.; o before ~­
(7,71,lll,299,345,375,546,691). 

WHOOPER SWAN 
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*C. cygnus 
R:20 P:10+1 r. S:22-28,D 

Ad postN complete, flight feathers 
simultaneous, flightless c5-6 weeks, June­
late Aug.;~ moults wing before 6; B starts 
when wing in quill; R moult prolonged 
finished Dec. PJ partial (B) Oct.-March, 
may include a few T, innerWC and R. Other 
Juv. feathers replaced completely in 
sumI1l_er of 2nd year (occasionally retain 
some Juv. WC), sequence as Ad postB. 
(111,299). 

GREYLAG GOOSE *Anser anser 
P:10+1 r. S:-,D R:l8(rarely 20) 

Ad postN complete, flight feathers 
simultaneous, flightless c I month mid May­
mid Aug.; non-breeders earlier than 
breeders; WC moulted with remiges, rest of 
Band R moulted when remiges replaced; R 
moult prolonged, alternate. PJ partial (B, 
some centre R), variable, some have mostly 
new B (but not all R, or any WC) by Oct., 
others not until Jan. or later.(! 11,147). 

CANADA GOOSE * Branta canadensis 

P:10+1 r. S:17-18,D R:16-18 
Ad postN complete, flight feathers 
simultaneous, flightless c3-4 weeks; B starts 
soon after young hatch, finished after wing; 
Yorkshire and Beauly Firth moulting flocks 
flightless mid/late June-end July. Ad preN 
partial (head, neck) spring. PJ partial(head, 
B, R) from early autumn. (111,668). 

EGYPTIAN GOOSE 
* Alopochen aegyptiacus 

P:10+1 r. S:-,D R:14 
Moults little studied. In South Africa wing 
moult related to breeding (and local rainy 
seasons); flightless c30 days, can fly when P 
c70% total length; B and R start shortly 
after breeding. PJ partial (B,R,T, variable 
number of WC), starts soon after fledging 
and finished within a few months; wing 
moulted at same time as Ads. (111,531,534, 
535). 

SHELDUCK 
P:I0+l m. 

* Tadorna tadorna 
S:20,D R:14 

Ad postN complete, flight feathers 
simultaneous, flightless 25-31 days, 
early July-mid Oct.; B starts shortly after 
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hatching of young, Rat same time as wing. 
Most British birds moult on the West 
German Grosser Knechtsand, Elbe-Wesser 
Estuary, but smaller moulting flocks at 
Bridgewater Bay, Somerset, Firth of Forth, 
the Humber estuary and the Wash. Ads left 
to tend creches moult locally. Ad preN 
partial (B) Aug.-Dec. PJ partial (B) from 
fledging, late July-early Oct.; from late 
Sept. moult to !st ImmNP, timing variable, 
moult slows or suspends during winter. !st 
postN like Ad postN. (89,90,lll,154,197, 
262,420,465,509,541,614). 

MANDARIN 

P:10+1 r. 
* Aix galericulata 

S:-,D R:16 

Ad postN complete, flight feathers 
simultaneous; ci T first, then B mid May­
J uly, R July; flightless c I month May-early 
Aug.; <;? probably as ci but wing starts cl 
month later, one<;? Surrey I Sept. Pscore 47 
(P9 and PIO still growing). Ad preN partial 
(B,T), ci start late Aug., finish Sept.-Oct., <;? 
later. PJ partial (B,R), attains I st ImmNNP 
from Aug., often finished late Sept., when 
first feathers of 1st ImmNP appear; 1st 
preN partial (B,T). (Ill). 

WOOD DUCK 
P: 10+ I r. S:-,D 

*A. sponsa 
R:16? 

Ad postN complete, flight feathers 
simultaneous, flightless 22-24 days, earl) 
July in ci, early Aug. in<;? (USA);<;? may start 
B, and one or more S, during incubation as 
early as mid May; ci starts mid May and 
attains NNP by early July. Ad preN partial 
(B,T), ci begins July-early Aug.,<;? cl month 
later. PJ partial (B) late July-early Oct. 
(starts before flight feathers fully grown), 
partial moult to 1st NP starts when cl00 
days old. (430,431). 

WIGEON *Anas penelope 
P:I0+I r. S:16 (Sl2-Sl6=T),D R:14-16 
Ad postN complete, flight feathers 
simultaneous; wing late June-early Sept. in 
ci and unsuccessful<;?, successful<;? late July­
Sept.; B July-early Sept. Ad PreN partial 
(B,T, centre R) starts when wing finished, ci 
earlier than <;?, most in NP by Dec. PJ 
partial Sept.-Oct., 1st preN mbult partial 
(B,R,T) from Oct. in ci, <;? later usually from 
Dec. some earlier, (ll l,273,515,541,570). 

GADWALL 
P:10+1 r. S:-,D 

* A. strepera 
R:16 (15-19) 

Ad postN complete, flight feathers 
simultaneous, flightless c4 weeks, ci June­
late Aug,<;? later, sometimes not until Oct.; 
c!i head and B May-July, <;? June-Aug. 
(earlier in USA). Ad preN partial (B,T, 
most/ all R), ci in almost FNP by Sept.,<;? by 
Oct. P J partial Aug.-Oct.; I st preN from 
Sept. (B,T,R), most finish by Dec. (by Jan. 
in USA). (Ill,273,425,515,541,570). 
TEAL * A crecca 
P:10+1 r. S:15 (Sl2-SI5=T),D R:16 

Ad postN complete, flight feathers 
simultaneous, flightless c4 weeks, c!i July­
late Aug.,<;? mid July-late Sept.; head and B 
ci early June-late July, <;? later. Ad preN 
partial (B,T, variable number R), c!i Sept. 
Nov., <;? from late Sept., sometimes not 
finished until Feb.-March. PJ partial, Aug.­
Sept. in ci, Aug.-Oct. in<;?. I st preN partial 
B,T,R) Sept.-spring, ci largely finished by 
Nov, <;? usually later seldom renewing T 
until spring. (I 11,273,515,541). 
MALLARD ** A. platyrhynchos 
P:10+1 r. R:18-20 

S:17/18 (Sl2-Sl7/18=T), D 
d postN complete, flight feathers 

simultaneous, flightless 28-37 (captive birds 
flightless c29-33 days), ci early June-late 
Aug. (most mid July), <;? start when young 
independant late June to late Sept. Able to 
f1y when P 78-79% full length, P grow at 
c4.5mm/ day. ci start B late May, successful 
<;? when young c2 weeks old. Ad preN partial 
(B,T,R), starts shortly after end of wing 
moult, ci Aug.-early Oct., <;? usually finish 
before Nov. PJ partial (B) July-Sept, may 
start before P fully grown. I st preN partial 
(B,T,R), ci Aug.-Dec., <;? slower, both sexes 
may not finish until spring. (46,ll l,266,273, 
426, 515,570,716). 
PINTAIL *A. acuta 
P:10+1 r. S:-,D R:16 
Ad postN complete, flight feathers 
simultaneous, flightless c4 weeks, ci July­
mid Sept., <;? early Aug.-mid Oct. Ad preN 
partial (B,T,R), ci in complete NP by Nov., 
<;? by Dec. PJ partial (B). 1st preN partial 
(B,T,R), ci in NP by Dec,<;? shows some NP 
Oct.-Jan., most attained in spring. 
(I l l,273,515,541,570). 



GARGANEY 

P:10+1 r. 

* A. querquedu/a 

S:-,D R:14 
Ad postN complete, flight feathers 
simultaneous, flightless 3-4 weeks, o mid 
June-mid Aug., <;? up to cl month later. B 
late May-July in o, <;? later after young 
independent, finish as late as end Aug. Ad 
preN partial (B,T,R), starts slowly after 
renewal of flight feathers, finished in winter 
quarters Nov.-early March. PJ partial (B) 
from Aug., or shortly after arrival in winter 
quarters. 1st preN partial (B,T,R) from 
Dec. (111,273,515). 

SHOVELER 

P:10+1 r. S:-,D 
* A. clypeata 

R:14 

Ad postN complete, flight feathers 
simultaneous, flightless 3-4 weeks, o mid 
June-mid Aug.,<;? late July-early Sept.; o B 
early May-early June,<;? cl month later. Ad 
preN partial (B,T,R) Aug.-Dec. in o, <;? 
Sept.-Feb./ March. PJ partial (B) Aug.­
Sept. in o, Sept.-Oct. in <;?. I st preN partial 
(B,T,R), o Sept.-Dec., <;? finish Feb.-April. 
(lll,273,515,541 ). 

POCHARD 
P: IO+I r. 

* Aythya ferina 
S:-,D R:14 

Ad postN complete, flight feathers 
simultaneous, flightless c3-4 weeks, o late 
June-early Sept., (mainly late July),<;? early 
July-late Oct. (mainly late Aug.);<;? moults 
most of B late Feb./ March-June, o June­
July. Ad preN partial (B) Sept.-Oct., o in 
NP from late Oct., <;? cl month later. PJ 
partial o from July, 1st preN partial from 
Sept., variable; <;? moult less complete. 1st 
postN like Ad, <;? in spring, o in summer, 
flight feathers retained until summer. 
(] 11,273,422,642). 

TUFTED DUCK 

P:10+1 r. S:-,D 
* A. fuligula 

R:14 

Ad postN complete, flight feathers 
simultaneous, flightless 3-4 weeks, o late 
June-early Sept., <;? 1-2 months later; o B 
late May-early July,<;? March-May;<;? may 
replace R once or partly twice April-Sept. 
Ad preN partial, o starts when P full grown, 
usually finishing Nov., <;? starts Aug., 
fo~ishes Oct.-early Feb. PJ and I st preN 
part1;1J (B,T,R), highly variable; P J from 
Aug, :1st preN from Nov.-Aprilino;some<;? 
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show little NP and moult to 2nd NNP in 
spring. (ll l ,273,422,541,570). 

SCAUP 
P:10+1 r. S:-,D 

*A. marila 
R:14 

Ad postN complete, flight feathers 
simultaneous, flightless probably 3-4 weeks. 
In Denmark o and <;? moult at same time 
Sept./ Oct., the moult migration being part 
of the autumn migration as I Y birds 
accompany moulting<;?. In USA Ad preN, 
o intense B moult Nov/ early Dec, some in 
moult Jan./ Feb./ March, uncertain whe­
ther this is a continuation of earlier moult or 
resumption after suspension; <;? in B moult 
end Dec.-early March, in mid March 80% in 
moderate or heavy moult. (67,279). 

EIDER 

P:10+1 r. 
* Somateria mol/issima 

S:-,D R:14 
Ad postN complete, flight feathers 
simultaneous; o B from mid June, wing mid 
July-late Aug.,<;? cl month later. Ad preN 
partial (B), o mid Aug.-Nov., <;? Oct.­
March. PJ and 1st preN partial (B, very 
variable) from Sept. in <;? , Oct., in o . I st 
Imm postN like Ad but less complete and 
more prolonged (some B may be retained). 
(l l l,126.261,279,541 ). 

COMMON SCOTER 
P:10+1 r. S:-,D 

* Melani/la nigra 

R:14 
Ad postN complete, flight feathers 
simultaneous, flightless c3-4 weeks, 0 mid 
July-mid Sept.,<;? Sept.-Oct.; R late March­
early May, B from April suspended during 
P moult. Ad preN partial (B,R) slightly 
overlaps with postN B moult; o Sept.-Dec. 
(mostly Oct.-Nov.), <;? cl month later. PJ 
partial ( B, rarely T) from Sept. I st 
Imm preN partial (B) from late Nov., 
finished April-May; R usually moulted 
April-May, but some already finished Jan. 
Flight feathers late June-Oct. of 2nd year. 
(111,202,279). 

GOLDENEYE * Bucepha/a c/angula 
P:10+1 r. S:-,D R:16 
Ad postN complete, flight feathers 
simultaneous, flightless 3-4 weeks, o mid 
July-mid Sept., <;? c3 weeks later; B from 
June/ early July, sometimes May in<;? . Ad 
preN partial (B) starts when P and S full 
grown; o in NP by late Oct.,<;? by early Dec. 
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PJ partial (B,R) in early autumn. 1st Imm 
preN partial (B, variable), mostly from Dec. 
I st Imm postN like Ad but more prolonged 
and variable in timing, o starts wing late 
June-late Aug, finishes mid July-late Sept., 
9 may be later. (111,278). 

RED-BREASTED MERGANSER 
* Jvfergus serra1or 

P:10+1 r. S:-,D R:18 

Ad postN complete, flight feathers 
simultaneous, flightless cl month, 0 mid 
July-late Aug., 9 cl month later; B starts 
May in o, slightly later in 9, finishing after 
wings. Ad preN partial (B,R), o largely 
finished by Dec., 9 cl month later. PJ 
partial (B, variable), Oct.-Jan. 1st Imm 
preN partial (B,T,R variable), starts Dec., 
finishing in spring. (111,279). 

GOOSANDER * M. merganser 

P:IO+I r. S:-,D R:18 

Ad postN complete, flight feathers 
simultaneous, flightless cl month, o mid 
July-late Sept., 9 a little later; part of B 
from mid June-Aug. but suspended during 
wing moult. Ad preN partial (B,T), overlaps 
with end of postN, most finish Dec., 9 may 
be later. PJ partial (B,T,R) from Sept.; 1st 
Imm preN from Nov.; in South Dakota all 
R replaced by end Nov. (8,lll,157). 

RUDDY DUCK *Oxyurajamaicensis 

P:10+1 r. S:-,D R:18 
Ad postN complete, flight feathers 
simultaneous, o late July-Aug., 9 from late 
Aug.; B after wings. Ad preN complete, 
flight feathers simultaneous March-April. 
PJ partial (B) from Aug. 1st Imm preN 
probably complete March-May. (111,288, 
536,570). 

ACCIPITRIFORMES AND 
F ALCONIFORMES 

Moult in Accipitriformes is complex, moult 
cycles in larger species taking more than one 
year to complete, in which case Primary 
moult is serially descendant but individual 
feathers may be omitted from a cycle 
resulting in a seemingly irregular moult 
pattern. Secondaries moult from 2 or 3 
centres. 

In Falconiformes moult of Primaries 
descendant and ascendant from P4 
(exceptionally P5 or P6). For discussions on 
moult sequences see Brown and Amadon 
(1968), Mebs (1960), Miller (1941) and 
Stresemann and Stresemann (1960). For 
pterylosis see Compton ( 1938). 

ACCIPITRIDAE 
HONEY BUZZARD * Pernis apivorus 

P:10+1 V. S:13-14,D R:12 

Ad postN complete, starting in breeding 
quarters, usually Pl and P2 replaced late 
July-early Sept.; moult finished in winter 
quarters. PJ: Band some WC moulted from 
beginning 2nd year, P from June. (111,581). 

RED KITE 

P:10+1 V. S:-,D 
* Milvus milvus 

R:12 

Ad postN complete, May (rarely April) -
autumn, 9 earlier than 5; R start when 
inner P fallen, S and B later; median WC 
retained longer than GC and LWC. PJ 
partial (B, no WC) extent and timing 
uncertain; next moult complete at same 
time as Ad or earlier. (111,602). 

WHITE-TAILED EAGLE 
* Haliae/Us albicilla 

P:IO+I V. S:-,D R:12 
Ad postN almost continuous but suspended 
Nov.-March; sequence of P and S seemingly 
irregular. PJ and subsequent, B begins 
May-June 2nd year, soon followed by R, P 
(descendant), and inner S descendantly 
from Sl6 or Sl7; outer S start ascendant 
moult from centres at SI and S5, but moult 
at these centres sometimes postponed until 
3rd year. Third generation of flight feathers 
appears at same centres usually 2 years 
later, fourth generation after a further 2 
years or more, Juv PIO and last Juv S 
(usually S9 or S IO) shed in 4th ( occasionally 
5th) year. Irregularities in basic sequence 
may occur with 2nd generation, more often 
later. (Ill). 

MARSH HARRIER 
*Circus aeruginosus 

P:I0+l V. S:13?,D R:12 

Ad postN complete April/ May-Oct; /~ 
starts with Pl at start of laying, o lateri; R 
irregular, S from 3 centres, ascendant horn 



SI and S5, descendant from Sl3. PJ starts 
in !st winter with Band occasionally some 
R, wing and R at same time as Ad. 
(lll,500). 

HEN HARRIER 
P:10+1 V. S:13?,D 

*C. n•aneus 
R:12 

Ad postN complete April/ May-Oct., 
frequently longer; Q starts with Pl at start of 
egg laying, f; a few weeks later; R 
centrifugal, S from 3 centres (see Marsh 
Harrier); in USA f; moults more quickly 
than <;'. PJ like Montagu's Harrier? 
Postimm as Ad postN. (111,517,520,521). 

MONTAGU'S HARRIER 

P:10+1 V. S:13,D 

*C. pygargus 
R:12 

Ad postN complete, timing uncertain; some 
f; start in June, most in July, reaching P3-
P7 before departure for winter quarters in 
Sept.; Q earlier, inner P shed rapidly in 
June; presumably suspend during migra­
tion and finish in winter quarters; R at 
about the same time as P, S from 3 centres (see 
Marsh Harrier). PJ some B in 1st winter 
(occasionally some R); moult of rest of B,R, 
and flight feathers presumably at same time 
as Ad; occasionally some Juv S retained 
until 3rd year. (111,520). 

* Accipi1er gentilis GOSHAWK 
P:10 S:-,D R:12 

Ad postN complete April-Sept.; <;' starts 
with Pl about start of laying, f; 15-30 days 
later; timing of P may vary but individual 
birds keep to same schedule each year; RI 
dropped after PI, sequence variable; B 
starts June; S from 3 centres, ascendant 
from SI and S5, descendant and ascendant 
from S13; moult of R and S may be 
suspended and finished early follo\\<ing 
year; duration of wing moult up to 171 days. 
PJ complete in 2nd year, starting later than 
Ad. (111,423,514,588). 

SPARROWHAWK 
P:10 S:14,D 

**A. nisus 
R:12 

Ad postN complete May/ June-Sept./ Oct.; 
Q starts P moult during egg laying, 8 c26 days 
later; some birds (both sexes) may suspend 
when feeding young (more Q than 8), Q 
usually suspend at: P4/ 5/ 6, 8 at P2/ 3/4; av 
P duration Q cl 10-130 days, 8 cl00-120 
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days; I Y may take longer than older birds, 
variable depending on duration of 
suspension; start of S variable but most 
when P3/ 4/ 5 moulted, usually 3 centres at 
SI and S5 (ascendant), and S 10 (ascendant 
and descendant) but variable and m0ult 
may start at any feather in S tract; most 
start R when P3/4 moulted, av sequence 1-
6-3-4-5-2, variable; B starts soon after P. PJ 
nearly complete in 2nd year, usually retain 
feather between tertials and scapulars until 
June 3rd year. (11 l,338,410,423,537,588). 
BUZZARD * Bweo buteo 
P:10+1 V. S:13,D R:12 
Ad postN complete March-Nov.; B from 
March/ April; P from late April/ May, <;' 
starts during incubation, 8 later; Ad 8 29 
Sept. Pscore 23; S start at S5 usually after 
dropping P4 or P5; R from RI at same time 
as wing, irregular and usually asymmetrical; 
P serially descendant, irregular and 
asymmetrical. PJ complete, B from 
Nov./Dec. of !st year, wing and Rat same 
time as Ad in 2nd year, P usually from 
early/mid May, P duration 158 in captive 
f;; R from RI symmetrical finishing with 
R5. I st Ad postN complete but PIO may be 
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retained, subsequently number of P 
moulted highly variable. Ad vulpinus start 
moult on breeding grounds then suspend, 
finishing in winter quarters. (32,83,111, 
459). 

GOLDEN EAGLE * Aquila chrysaetos 

P;I0+I v. S:17,D R;l2 
Ad postN complete, but not all flight 
feathers replaced each year, March/ April­
Sept.; P seemingly irregular; S from 3 
centres at SI, S5, inner centre variable; GC 
usually in same sequence as S, median WC 
irregular; R irregular but often starts with 
RI; individual feathers may be omitted 
from one moult and not replaced until next 
cycle. PJ complete March/ April-Aug./ 
Sept., B and inner P (usually P l-P4/ P5); 
suspends during winter, resumes from 
March of 3rd year, P descendant but PIO 
may be replaced before P9, P8-PI0 may not 
be replaced until 4th year; R apparently 
replaced in 3rd year, irregular. (111,286,530, 
554,588). 

P ANDIONIDAE 
OSPREY 

P:10+1 V. 

* Pandion ha/iaetus 

S:20-21,D R:12 
PJ starts early in 2nd year, P descendant, S 
ascendant from SI and S5, R irregular: first 
cycle not finished until c5 years old. Next 
cycle starts before first finished, thus P 
serially descendant but time interval 
between cycles decreases with age resulting 
in seemingly irregular moult of P and S. 
Most active moult June/ July-Aug./ Sept., 
Oct./ Nov.-Feb./ March, suspends during 
migration. (109,111). 

KESTREL 
P:10+1 V. 

FALCONIDAE 
** Falco tinnunculus 

S:13,D R:12 
Ad postN complete; P ascendant and 
descendant from P4, with some individual 
variation in sequence; S start with S5 at 
same time as P, ascendant and descendant; 
other tracts later, UpperWC after 2 weeks, 
Rafter 21-23 days, U nderWC after 50 days; 
wing moult duration cl30 days; B 
protracted lasting almost entire year. ~ 
starts wing moult during incubation from 
mid May, finishes early Sept. ( one Pscore 49 
on 4 Nov.); 5 starts c2 weeks later in early 

-; 3 
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Sequence and timing of wing and tail moult in 
a captive male Kestrel. Redrawn from 
Piechocki (1956) 
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June but apparently finishes at same time as 
~ thus moulting more quickly. PJ partial, B 
from soon after fledging to following 
summer, some WC occasionally replaced. 
Juv wing and R replaced June/ July­
Oct./ Nov. of 2nd year. (40,111,456,603, 
662). 



MERLIN 
P:IO+l V. 

* F. columbarius 
S:14,D R;12 

Ad postN complete June-Sept./Nov., <;2 
somewhat earlier than 6; P sequence 
variable 5-4-6 ( or 4-5-6-, or 6-5-4)-3-7-8-2-9-
1-10; S from S5 ascendant and descendant; 
R from RI centrifugal, ending with RS. PJ 
partial Feb.-May, some B and RI 
(occasionally more R); subsequent moult 
complete at same time as Ad. In UK <;2 18 
June Pscore 2, 6 16 Aug. Pscore 2, <;2 8 Sept. 
Pscore 49. (111,250). 

HOBBY 
P:10+1 V. S:11,D 

* F. subbuteo 
R:12 

Ad postN complete Aug.-April; B starts 
Aug. and occasionally P4 or P4 and PS 
replaced before migration; one Hampshire 
replacing P4 and PS (Pscore 6) and S5 and 
S6 (both stage 4) in August, one <;2 Portugal 
17 Aug. Pscore 13, 6 Zambia 4 Jan. Pscore 
36; moult finished in winter quarters; P 
sequence 4-5-3-6-7-2-8-9-10-1, duration P4-
P IO 138-149 days; S5 dropped shortly after 
P4, S continue after P finished. PJ: some 
start B in March/ April but others not yet 
started by Aug.; P4 or P4 and PS moulted 
July of 2nd year, finished in winter quarters. 
(ll l ,140,458,581,650). 

PEREGRINE 
P:IO+l V. S:13,D 

* F. peregrinus 
R:12 

Ad postN complete April/ May-Sept./ 
Nov.; P sequence 4-5-3-6-7-2-8-1-9-IO, <;2 
starts with P4 usually after laying 3rd egg 
and may suspend when feeding young, 6 
starts when young hatched; 2+Y 6 at Fair 
Isle replacing P4 and PS (both stage 4) 6 
July; R start l0-47 days after shedding P4 in 
sequence 1-2-3-4-5, finished before P; B 
moulted at same time as P; S sequence 5-6-
7-4-8-3-9-2-IO-l l-l; moult finished in 128-
185 days (captive birds). PJ complete 
starting with P4 in March of 2nd year, R 
start 6-25 days later, but much individual 
variation in timing; 2Y 6 Wales 25 Aug. 
replacing P4 and P5 (Pscore 6). 
(111,155,360,581). 

TETRAONIDAE 
RED GROUSE * Lagopus /agopus 
P:IO S:15-16 (-18),E R:16 
Ad postN complete; Pl falls in June, B 
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starts Aug., finish Nov. but timing variable; 
UK Pscores: 6 20 July 31, 6 30 July 31, 
unsexed 19 Aug, 36, 43. Outer S begin with 
S3 ascendant, SI and S2 moulted when S5 
full grown, inner S simultaneous; R 
centripetal; R and wing moulted more 
quickly in <;2 than in 6. Ad preN partial 
(most of B and inner S), 6 May-June, <;2 
March-May. PJ largely complete. PI shed 
when c3 weeks old, P9 and PIO retained 
until complete moult in 2nd year. 
(lll ,421,435). 

PTARMIGAN 
P:IO S: 18-19,E 

* L. mutus 
R:16 

Ad postN nearly complete, 6 July-early 
Sept., <;2 c2 weeks later and retains more NP; 
moult starts with PI, B starts soon 
afterwards; R replaced quickly, centripetal, 
starting when P6 dropped; S ascendant 
from S3, SI and S2 shed when ascendant 
series about ½ complete. Winter moult of 
pigmented B feathers continues to Dec. Ad 
preN partial (most B, inner S), 6 May-June, 
<;2 quicker finishing in cl month (May) with 
more extensive B moult than 6- P J partial 
(crown, hindneck, throat, most WC 
retained); Pl lost at c3 weeks old, P9 and 
PIO retained until complete postN moult in 
2nd year. 4-5 weeks after start of P J, only 
white feathers appear and Imm winter 
plumage acquired. (111,253,504,678, 682). 

BLACK GROUSE * Tetrao tetrix 
P:IO S:-,E R:18 
Ad postN complete, June-Oct./ Nov. 
(occasionally starting May, finishing Dec.); 
<;2 with young later than 6 or <;2 without 
young; R centripetal, almost simultaneous. 
PJ almost complete, starts when cl5 days 
old, lasts 14-16 weeks; R almost 
simultaneous, starts when P5-P6 dropped 
at c7 weeks; P9, PIO, S 17 and S 18 and some 
WC retained. Post Imm moult as Ad postN. 
(111,244,581,605). 

CAPERCAILLIE * T. uroga//us 
P:IO S:18-19,E R:18 (occ.20, exc.23,24) 
Ad postN complete; 6 starts with PI in May 
at end of display period, <;2 when young 
hatch (late May/early June); S start at SIS, 
followed soon afterwards by a second centre 
at S3; R centripetal; B July-Sept./Oct. Ad 
preN partial (head and neck) May-June. PJ 
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complete except for P9 and PIO; starts when 
c I 8 days old, finishes in c3 months; R starts 
at c I month finishing at c2 months; 5 sheds 
P8 at c80 days,<;! at c75 days. Post Imm like 
Ad postN but 5 earlier, PI shed in March of 
2nd year. (111,244,310,581). 

PHASIANIDAE 
BOBWHITE 
P:10 

• Colin us virgianus 
S:12,E R:10 

Ad postN complete Aug.-Oct. (in USA), 5 
possibly earlier than <;1. PJ partial, starts 
with PI at 26-30 days, P8 full grown by 150 
days, P9 and PIO retained. (497,620,679). 

RED-LEGGED PARTRIDGE 
• Alectoris rufa 

P:10 S:15,E R:14 

Ad postN complete; starts with Band inner 
Plate June-late Aug., R slightly later; Band 
R tinish Oct., wing late Aug.-mid Nov. 5 
slightly earlier than<;!. PJ complete except 
for P9 and PIO, starts with Band inner P 
when bird c1/ 2 grown; R shed with inner P, 
finish at same time as P8. (Ill). 

PARTRIDGE **Perdix perdix 
P:10 S:15,E R:i4 

Ad postN complete, P start mid June-early 
July (extremes late May, early Aug.), <;1 
starts when eggs hatch, R centrifugal; S 12-
S 15 drcpped simultaneously at same time as 
inner P, when c1/ 2 P replaced SJ dropped 
and moult proceeds ascendantly to S 11, SI 
and S2 dropped when outer P completing 
growth; Band R finish mid Aug.-late Sept., 
outer P sometimes not until early Nov. Ad 
preN partial, 5 head and neck early May­
June, <;1 head and much B March-May. PJ 
complete except for P9 and PIO; Pl lost 
when c31/ 2 weeks old and before full Juv 
plumage attained (thus both inner and outer 
P may be found growing at same time on 
one wing), P8 dropped at 12 weeks and full 
grown at 16-17 weeks (early Sept.-late 
Nov.); B and R start at 5-6 weeks, S start 
with SJ at 6-7 weeks. (111,581). 

QUAIL *Coturnix coturnix 
P:10 S:14,E R:10-12 

Ad postN complete, starts with Band inner 
P soon after eggs hatch, early June-mid 
Aug.; finished late July-late Sept. but some 

late birds suspend and start migration with 
worn outer P, active flight feather moult 
during migration exceptional; R centri­
fugal, starts during growth of P4 or PS; B 
finished in winter quarters. Ad preN partial 
(B) Feb.-April/ May. PJ nearly complete 
but outer 5-6 P retained; B starts at 17-21 
days old, Pl drops when 22 days old; most B 
finished at 6 weeks, Pl-P4/ PS replaced-by 
c7 weeks old; moult suspended during 
migration. l st preN Sept.-Nov., usually in 
winter quarters; P moult continues to P7, R 
replaced and B moulted; head may be 
moulted again in March. (111,581,593). 

PHEASANT ** Phasianus co/chic us 
P:10 S:16,E 

R:18 (16-17 fre. <;!, exc. 5) 

Ad postN complete; 5 starts June, <;1 later, 
after hatching of young; R centripetal; total 
duration c3 months, outer P and centre R 
last to finish, Sept.-early Oct. PJ complete 
(all P replaced); Juv plumage appears from 
c IO days, P J moult starts with alula when c3 
weeks old, followed by Pl and S3 at 3-4 
weeks; generally in I W plumage when 4 1/ 2 

months old (Sept.-Nov.) but outer P 
and centre R, some T and UnderWC not 
quite finished then. (93,111,604,605,686). 

GOLDEN PHEASANT 
• Chryso/ophus pictus 

P:10 S:-,E R:18 

In captive birds Ad postN complete; 5 
starts with head, R and inner P mid May­
early June, finishes Sept. but outer P not 
until Nov. in some; <;1 starts some weeks 
later. PJ complete (all P replaced); in 
complete 1st Ad plumage by Oct./ late Nov.; 
some Ad NP feathers may appear in spring 
2nd year; thereafter moult as Ad. (Ill). 

LADY AMHERST'S PHEASANT C. 
amherstiae as Golden Pheasant. 

RALLIDAE 
WATER RAIL 

P:10 
• Rallus aquaticus 

S:-,E R:12 
Ad postN complete, flight feathers 
simultaneous, flightless c3 weeks, early 
July-early Sept; 5 Minsmere 8 Aug. all P 
and S stage I; B starts soon after breeding 
(July, sometimes June), usually finished by 
late Aug./early Sept. (Nov.). Ad preN 



partial (head, some B) Feb.-May. PJ partial 
(B, sometimes R), starts soon after fledging, 
finish mid July-early Oct. (Dec.). 1st preN 
partial (B), very variable in timing and 
extent. (41,111,581). 

SPOTTED CR AKE * Porzana porzana 

P:10 S:-,E R:12 

Ad postN complete, flight feathers 
simultaneous, regrown in c3 weeks; B starts 
when flight feathers replaced; moult usually 
in or near breeding area July-Oct.; starts 
autumn migration with fresh NNP from 
Sept. Ad preN partial (B), Feb.-March. PJ 
partial (head and B) from July (most late 
Aug.-early Sept.), finish mid Sept.-mid 
Oct.; often moults during stops on 
migration. (85,111,581,600,621). 

CORNCRAKE 

P:10 S:13-14,E 

*Crex crex 

R:12 

Ad postN complete, flight feathers 
simultaneous; starts shortly after nesting 
mid July-late Aug., finished late Aug-mid 
Sept., sometimes ·s not finished until Oct.; 
some may postpone moult until after post­
nesting dispersal or until reaching winter 
quarters. Ad preN partial (B,R and possibly 
some WC) Dec.-March. PJ partial (B) 
starting when flight feathers not quite full­
grown (mid July-mid Sept.), finished inc I 
month. I st preN partial (B, some WC) Feb 
April. (Ill). 

MOORHEN ** Gallinula chloropus 

P:IO+l V. S:12-14,E R:12 
Ad postN complete, flight feathers 
simultaneous; B starts late May-late June; 
flight feathers late June-late Aug., P grow at 
c5.0mm/ day in South Africa; most finish B 
by late Sept. but a few not until Nov. Ad 
preN partial (8), not in all birds, March­
June. PJ partial (B) starts at 15-18 weeks 
old, mainly finished Sept. I st preN partial 
(B) very variable in timing and extent. 
( 40,l l l,165,199,259,293,581. 713). 

COOT 

P:10+1 V. S: 17-20,E 

** Fulica a1ra 

R:14 (12-16) 

Ad postN complete, flight feathers and all 
WC simultaneous; starts with B from May 
but slow during nesting; non breeders moult 
wing from mid June, later in breeding birds 
(late June-early Sept.) but very variable, 5 
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slightly earlier than ~; R lost soon after 
flight feathers. Ad preN partial (head neck) 
Dec.-May. PJ partial (8), starts before 
wings full grown, mainly finished before 
Oct., some not until Dec. I st preN partial 
(B) Dec.-May. (111,174,314,581). 

CHARADRIIDAE AND 
SCOLOPACIDAE 

Waders typically shed P l-P5/ P6 more or 
less simultaneously, P6/ P7 is then dropped 
when the inner Primaries are nearly full­
grown and the rest of moult is more 
leisurely. In those Palaearctic species with a 
wide latitudinal range in the winter quarters 
the timing and duration of moult may vary 
markedly, birds spending the 'winter' non­
breeding season in the tropics and south of 
the equator tend to take longer to moult. 
This has been documented for several 
species e.g. Sanderling Calidris alba, Little 
Stint C. minula and Curlew Sandpiper C. 

ferruginea, and is likely to occur in others. 
Generally non-breeding (Immature?) birds 
start to moult before breeding adults, 
especially if non-breeders remain in the 
'winter' quarters. First-summer birds of a 
number of species have a partial moult of 
the outer primaries in the 'spring', followed 
by a complete moult starting in late 
'summer', this being most frequent in 
tropical areas. There are few accounts of the 
partial Pre-Breeding (Nuptial) moult of 
most waders, and although there is much 
information on the plumage status of birds 
collected, this is widely scattered and not 
readily available. For general accounts of 
moult in waders see e.g. Anon ( 1979), Hale 
( 1980), Minton ( I 976), Khrokov ( 1978a), 
Prater et al. (l 977), and Stresemann 
(1963c). 

HAEMATOPODIDAE 
OYSTERCATCHER 

*** liaemalopus ostralegus 

P: IO+ I m.r. S: 18-20,D R: 12 

Ad postN complete; Wales postN Ads start 
July, on Wash c5% in suspended P moult on 
arrival; SI drops with P6/ P7; RI drops with 
Pl, irregular; P duration c100/cl35 days 
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Iceland, 130-140 days Waddenzee, c90-105 
days Wales, c90 days Wash. Ad preN partial 
(B, centre R, inner S) Jan.-May. PJ partial 
(B, inner S, may include centre R) Aug.­
Dec. On Wash IS birds start complete 
moult late April, P duration cl35 days; 2S 
birds start late May, P duration cl20 days. 
(3, 76,116,220,263,274,385,466,707,710). 

RECURVIROSTRIDAE 
AVOCET 
P:10+1 m.r. 

* Recurvirostra avosetta 
S:-,D R:12 

Ad postN complete June-Jan. (2 on 
Waddenzee in Oct./ Nov. had finished); one 
<;i Holland Pscore I whilst incubating. Ad 
preN partial (B, centre R or more, inner S) 
Jan.-June. PJ partial (B, some or all R, 
inner S; some WC) Aug.-Jan. (76,126,274, 
467,672,710). 

BURHINIDAE 
STONE CURLEW 

* Burhinus oedicnemus 

P:10+1 m.r. S:-,D R:12 (14) 

Ad postN complete from May, finishing 
Oct./ Nov. (exceptionally Dec.). P moult 
apparently slow, I in May with inner 3 P 
growing but in later stages of moult only IP 
growing at a time in each wing. UK Pscores: 
29 Aug. 44, 4 Sept. 42, 25 Sept. 49, 28 Sept. 
39, I Oct. 34, 11 Oct. 49. Ad preN partial 
(B,R, inner S, some WC) March-May. PJ 
partial (B, some R, some WC) Sept./ Oct. 
(274,710). 

CHARADRIIDAE 
LITTLE RINGED PLOVER 

** Charadrius dubius 
P:10+1 m.r. S:-,D R:12 

Ao postN complete July-Nov.; some (but 
probably not all) British breeding birds start 
wing moult before migrating, UK Pscores: 2 
July 0; 5 July 4; IO July 7; 13 July 5; 27 July 
2; 29 July 24; I Aug. 0,2; 5 Aug. 27; I I Aug. 
18; 19 Aug. 14; Ad preN partial (B, inner S, 
occasionally R, some WC) Feb.-May. PJ 
partial (B,R, inner S, some WC), autumn 
(194,274,316,467,487,710). 

RINGED PLOVER ***C. hiaticula 
P:I0+I m.r. S:-,D R:12 

Ad postN complete, R start shortly after P, 
S start at Pscore 25-35. UK breeding birds 
start July/ Aug., some before breeding 
complete. In Greenland 18% of B feather 
mass is replaced on breeding grounds. Some 
Icelandic hiaticula and USSR tundrae start 
P moult before migration, on Wash 10% in 
suspended P moult on arrival, in Morocco 
c30% show suspended moult; in More­
cambe Bay moult well underway by early 
Aug., nearly finished early Oct. P duration 
cl00~104 days for 2 retraps in Morocco. Ad 
preN partial (B, occasionally some R, some 
T and WC) March-May. PJ partial (B,R,T, 
some WC) Aug.-Jan., extent of P moult 
variable but renewal of all P probably 
unusual except in tropical Africa where 
complete moult Dec./ Jan.-March; in UK B 
moult extensive and some IW become 
indistinguishable from Ad. (3,53, 76,100, 
133,167 ,194,27 4,3 l 6,376,386,443,467,577,581, 
594,710). 

KENTISH PLOVER 
P: IO+ I m.r. S:-,D 

*C. alexandrinus 
R:12 

Ad postN complete, July-Sept. (Nov). In 
Holland, Morocco and Iraq some may start 
P moult whilst breeding. Main moulting 
area(s) for European birds unknown. 3 
retraps in Morocco give P duration 
90,95,100 days. Ad preN partial (B, 
occasionally R, some T and WC) March­
May the extent of Ad preN moult requires 
further study, Ad 5 in Morocco retained 
much rufous on head through postN moult. 
PJ partial (B,R,T, some WC) Sept.-Dec. 
(133,194,274,291,316,386,463,467,581,710). 

DOTTEREL 

P:10+1 m.r. S:-,D 

* C. morinellus 

R:12 

Ad postN complete, starts on or near 
breeding grounds July/ Aug., by early Sept. 
inner P and c½ B replaced, suspends during 
migration (some may start migration with 
growing P) and finishes in winter quarters 
Dec./ Jan.-end Feb./ early March. Ad preN 
partial (B, some T and WC, sometimes 
centre R), progresses slowly March-June. 
PJ partial (B, some T and WC, sometimes 
centre R) Sept.-Nov., before/during 
migration. (126,274,316,482,710). 



GOLDEN PLOVER ** Pluvialis apricaria 
P:10+1 m.r. S:-,D R:12 
Ad postN complete July-Nov. In Iceland 
moult starts before breeding finished anc 
lasts c4¼ months. I Ad caught on eggs in 
Wales 6 June Pscore 7. In Waddenzee 
Pscores 14-34 in Aug. Ad preN partial (B, 
some T and WC, occasionally centre R) 
Feb.-May. PJ partial (B,T, some WC) 
Sept.-early Nov. (76,220,274,316,581,710). 

GREY PLOVER **A~~wro~ 

P:10+1 m.r. S:-,D R:12 
Ad postN usually complete July-Dec. Ads 
arriving on Wash in Aug., 25-40% in 
suspended P moult, moult starts/ resumes 
in Aug. (some not until early/ mid Sept.); 
16% of Ads between late Nov. and end 
March retain PIO or P9 and PIO, most 
apparently resume in mid March but 4 of 10 
had not resumed by end March. P duration 
90-100 days; c30% in suspended moult in 
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Morocco. Ad preN partial (B,R,T, some 
WC) Feb.-May. PJ partial (B, some T and 
WC, occasionally R) Sept.-Nov. (Jan.), IS 
complete moult earlier than Ads, finish late 
Aug. on Wash. (3,53,76,79,133,274,316, 
333,364,386,467,484,548,581,710). 

LAPWING 
P:10+1 m.r. 

*** Vanellus vanellus 
S:-,D R:12 

Ad postN complete, early June-Oct. (Nov.); 
SI drops with P7; R starts when P6 
growing, finishes when PS or P9 finishing, 
sequence variable but most 1-3-4-2-5, R6 
may be first or last. P duration cl 14 days 
(12). Some migrate to UK from Europe in 
active wing moult. Ad preN partial (head, 
some nape, throat, breast, some scapulars 
and WC, occasionally some T) Feb.-May. 
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PJ partial (B,T, some WC, exceptionally 
some R), July-Dec. (12,115,198,377,413, 
484,545,581,710). 

SCOLOPACIDAE 
KNOT 

P:10+1 m.r. 
** Ca/idris canutus 

S:15,D R:12 
Ad postN complete July-Nov.; on Wash 
c I% arrive in suspended P moult; P 
duration 90-100 days (Waddenzee); S start 
at Pscore 20-30 and finish before P; R start 
at Pscore 5-30. Ad preN partial (B,T, some 
WC, sometimes centre R) Feb.-June. PJ 
partial (B, T, centre R, some WC) Sept.­
Dec. IS moult P late May-Aug./ Sept. in 
Europe. (3,53,75,76,133,274,334,376,386, 
467,481,482,581,615,657,658,710). 

SANDERLING 

P:10+1 m.r. S:-,D 
**C. alba 

R:12 
Ad postN complete July/ Aug.-Oct./ Nov., 
in South Africa start on arrival and finish 
mid Feb. In Greenland 35% of B feather 
mass is moulted on breeding grounds. S 
start before Pscore 20. No evidence P 
suspension in Europe or South Africa, bnt 
c70% in Surinam had moult suspended in at 
least one feather tract. Ad preN partial ( B, 
some T and WC, occasionally centre R) 
March-May. PJ partial (B, some T and 
WC,R) Sept.-Dec., in East Africa some 
moult outer P in I W. (53,76,133,167,274, 
376,467,482,549,566,581,673,710). 

LITTLE STINT *C. minuta 

P:10+1 m.r. S:-,D R:12 

Ad postN complete Aug.-March, timing 
and duration variable; P duration 50-60 
days Morocco, 100-115 days South Africa 
in East Africa most cl30 days, some< 100 
others> 150 days. Ad preN partial (B,R,T, 
some WC) March-May in East Africa 5-
10% also renew some (all) P. PJ variable in 
extent and timing, in East Africa most have 
complete moult Dec./ Feb.-March/ April 
when P may be replaced in 60-80 days, 
others only replace outer P and B,T and 
some WC. Early April Saudi Arabia 15 of 
20 were in active P moult (scores 31-48, av 
38: D. M. Francis pers. comm.).(53,76,119, 
133, 144, 274, 369, 386, 443, 467, 482, 558, 
581,631,632,710). 



50 

TEMMINCK'S STINT 

P: IO+ I m.r. S:-,D 

*C. temminckii 
R:12 

Ad postN complete, starts July-Sept, then 
usually suspended and finished Feb.-April, 
a few finish Oct./ Nov. Ad preN partial (B, 
centre R, some T and WC?) Feb.-May. PJ 
partial (B,T, some WC) from Aug. (do not 
start before leaving USSR), outer P 
moulted Dec.-May. (126,274,467,482, 710). 

CURLEW SANDPIPER 
P:10+1 m.r. S:10,D 

* C. ferruginea 
R:12 

Ad postN complete, Sept.-Feb. (B from mid 
July), very few in wing moult in West 
Europe. Timing and duration P moult 
variable; 5 moult before<;' in Morocco and 
Mauritania but not in South Africa of 
Tasmania; P duration 40+ days Morocco 
(one retrap 40 days), 90-100 days South 
Africa, 125-130 days Tasmania. In West 
Africa 1.6-5.3% in suspended P moult in 
autumn. Ad preN partial (B, centre R, T, 
some WC?) Feb.-May. PJ partial Aug.­
Dec., in tropics moult some (outer) or all P, 
and T from Feb. (53,76,120,133,153,274, 
275, 366, 378, 386, 436,443,467,484,581, 
618,632,673,706). 

PURPLE SANDPIPER **C. maritima 
P:10+1 m.r. S:-,D R:12 
Ad postN complete, July-Sept.; SI dropped 
when Pscore 15-20, S2 at Pscore 30, 
remaining S rapidly (Iceland); R basically 
centrifugal but variable, may start early in P 
moult but most not until Pscore c30. 
Iceland <;' starts c7 July, 5 cl5 July; 
Spitsbergen start late July and probably 
finish before migration; in Scotland P 
probably start in July soon after birds arrive 
and c½ population finished by end Sept. P 
duration 40-50 days in Iceland. Ad preN 
partial (B, sometimes some T) in spring. PJ 
partial (B); T and most WC retained.(20,58, 
220,274,385,581,710). 

DUNLIN 
P:10+1 m.r. S:15,D 

*** C. a/pina 
R:12 

Ad postN complete, moult variable 
according to race: a/pina may start P before 
migration and suspend, arctica and schinzii 
usually migrate before moulting (in Alaska 
complete moult on or near breeding 
grounds before migration); S start when 

Pscore 20-30, R start at same time as P. On 
Wash 2% a/pina arrive in suspended P 
moult, birds in active P moult from late 
June-Oct., P duration 59-89 days, late 
starting birds moulting more quickly. On 
Waddenzee most moult late June-late Sept., 
P duration 87-94 days, <;' moulting more 
quickly than J. In NW Africa moult mid 
June-end Nov., P duration probably 60-70 
days but some birds migrate whilst in active 
wing moult. Ad preN partial (B, some T) 
March-June variable; on Severn Estuary 
a/pina undergoes whole preN moult, but 
arctica and schinzii arrive in almost FNP. 
PJ partial (B, some T and WC) Aug.-Nov., 
B moult c50 days behind that of Ads at 
Camargue. I st preN moult partial as Ad (at 
least in a/pina). (3,75,76,77,167,168,181, 
257, 258, 274, 282, 328, 377, 386,411,428, 
464,467,484,556,565,581). 

RUFF 
P:10+1 m.r. 

** Philomachus pugnax 

S:15,D R:12 

Ad postN complete, timing rather variable; 
formerly thought that 5 moulted before 
migration and <;' after, but this is not usual, 
however 5 may moult ahead of<;', 3 weeks 
earlier in Kenya. Differences in timing 
between sexes complicated due to mating 
system and fact that<;' tend to winter further 
South than 5. P duration minimum 55 days 
in UK, 50-60 days Germany, 96 days South 
Africa, in Kenya from Pscore!0/20-50 
takes 110-130 days. 18% in Kenya in 
suspended P moult. Ad preN partial (B,R, 
some T and WC) Jan.-April, starting in 
winter quarters, 5 earlier than <;' in Kenya. 
PJ partial (B, some T and WC) Aug.-Dec., 
some moult outer 2-4 P Jan.-April. 
(9,53,145,195,274,346,386,432,443,446,467, 
516,522,580,581,632,710). 



JACK SNIPE * Lymnocryptes minimus 
P:10+1 m.r. S:-,D R:12 

Ad postN complete July-Oct. before 
migration, but one Lancashire 17 Oct. 
Pscore 39. Ad preN partial (B,R, some T 
and WC) from Jan./ Feb, moult at peak in 
mid April in USSr. In UK 3 birds in preN 
moult: 2 March Sl4 stage 3, 5 April RI and 
R2 stage 2, 12 April RI stage 3. PJ partial, 
may be finished during autumn migration. 
(274,482,635,710). 

COMMON SNIPE 

P:10+1 m.r. 
(exc. full length) 

*** Ga/linago ga/linago 
R: 14 or 16 (12-18) 

S:15-16,D 
Ad postN complete June-late Oct.; in UK 
one in suspended/ arrested moult having 
replaced Pl-PS 10 March; in North 
America may begin during incubation, 
otherwise soon afterwards,<;? c3 weeks-later 
than 5; in Germany many arrive having 
replaced Pl-P3/P5 and suspended, most 
SO SNIPE n=74 
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then finish but a few suspend again after 
partial moult and presumably finish 
elsewhere; R in quick succession, 
centrifugal; S start when c2/ 3P replaced, 
when SI full grown S2-S IO ( or S 11) shed 
simultaneously; Upper WC renewed before 
S, moult of Under WC does not start until S 
fully grown in Germany (not so regular in 
USA?). Ad preN partial (B,T, some/ all R, 
most WC) Jan.-May. PJ partial (B,R,T, 
some WC) July-Dec./ Jan. 1st preN partial 
(B,T, some WC, some/ all R) Jan.-early 
May in USA. (56,274,419,482,635,697,710). 

WOODCOCK *Sco/opax rusticola 
P:10+1 m.r. S:-,D R:12 
Ad postN complete late June/ July-
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Sept./ Nov., 5 earlier than <;?; UK Pscores: 
25 Aug. 29, 9 Sept. 41,2 Oct.AO, 15 Nov. 50, 
22 Nov. 49. Ad preN partial (head, some 
B,T and WC, sometimes some R), Feb.­
May. PJ partial (B,R,T, most WC)autumn. 
(104,126,274,532,710). 

BLACK-TAILED GODWIT 
* Limosa /imosa 

P:10+1 m.r. S:-,D R:12 
Ad postN complete June-Oct.; UK Pscores: 
20 July 12, 9 Sept. 17, 11 Sept. 26; in 
Netherlands P l-P6/ P7 moulted late May­
July / Aug., then suspend, possibly finishing 
in Morocco; P duration est clO0 days 
Morocco. Ad preN partial (B, some T and 
WC, sometimes R) Feb.-June, ending after 
birds have started nesting. PJ partial (B,T, 
part/ all R, some WC) Aug.-Jan. IS start 
complete moult May/ June. (126,274,305, 
383,386,467,482,640,710). 

BAR-TAILED GODWIT ** L. /apponica 
P:10+1 m.r. S:- D R:12 
(exc. 11) 
Ad postN complete Aug.-Nov./ Dec.; P 
duration 90-100 days in Mauritania and UK 
(up to 130 days on Moray Firth), in 
Netherlands 5 100 days, <;? 116 days, <;? 
starting somewhat earlier; S start when 
Pscore 20-30, ascendant and descendant; on 
Wash cl% in suspended P moult on arrival. 
Ad preN partial (B, some R,T and WC) 
Feb.-May/ June. PJ partial (B, usually 
some R, T and WC) Sept.-Jan. IS start 
complete moult from May. (3,75,76,133, 
203,274,482,484,609,710). 

WHIMBREL * Numenius phaeopus 
P:10+1 m.r. S:19,D R:12 
Ad postN complete, B starts on breeding 
grounds, P start on wintering grounds 
Aug./ Sept., finish Nov./ Jan. Ad preN 
partial (B,R, some T and WC) Feb.-May. 
PJ partial (B, some R, T and WC) Aug.­
Feb. IS variable, some start Jan./ March, 
others not until May/ June. (53,76,133, 
274,275,467,482,484,710). 

CURLEW 
P:10+1 m.r. S:20-21,D 

*** N. arquata 
R:12 

Ad postN complete, late June-Nov.; Pl-P3 
(sometimes P4/ P5) dropped more or less 
simultaneously, together with Sl8-S21. 
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then P and Sin sequence: Sl7-P4-Sl6-P5-
S l-P6-S2-S3-S4-S I 5-S5-P7-S6 /7 / 8-S9-P8 
SI0-Sl4-Sl l-P9-Sl2-Sl3-PIO. P duration 
clOO days Wash, 70-80 days Germany, 100 
days Waddenzee; R starts when Pl 
dropped. Ad preN partial (B,R, some Tand 
WC) Feb.-May. PJ partial (B, some WC, 
sometimes centre R and T) Aug.-Dec. 
(Feb./ March). IS start complete moult 
May/ June, probably ending Aug./ Sept. 
(3,39, 76,274,467,478,482,501,502,710). 

SPOTTED REDSHANK 
* Tringa erythropus 

P:10+1 m.r. S:-,D R:12 

Ad postN complete, late July-Oct.; in 
Norfolk on 27 July av. Pscore 7 Ad. 5.9,53 IS 
av. Pscore 33; on Waddenzee all birds FNP 
mid June, by mid July intermediate 
plumage, B finished by end Aug., on 23 July 
some (Ad?) starting P, other (IS?) nearly 
finished P: of 6 Ads in Morocco in Sept., 
one had suspended with 8 new P, 2 had 
renewed all P, others had Pscores 30,24,24. 
Ad preN partial (8,T, most R, some WC) 
March-May. PJ partial (8, some R,T, and 
WC) Aug.-Feb., most do not start before 
leaving breeding grounds. (76,102,274,275, 
386,482,484,710). 

REDSHANK 
P:10+1 m.r. S:-,D 

*** T. totanus 
R:12 

Ad postN complete, timing variable June­
late Oct./ Nov., according to locality and to 
race; S start when Pscore 25-30, R often 
finished after P; British breeding britannica 
moult earlier than Icelandic robusta; on 
Wash 1% arrive in suspended P moult; P 
duration variable: estimates of 70/74-106 
days for one Scottish sample depending on 
method of analysis, Waddenzee 125 days, 
Morocco 80-100 days; on Waddenzee 
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robusta undergo complete moult late June­
Nov ., while some European totanus 
suspend P shortly after starting and 
migrate, others migrate whilst in active wing 
moult, probably making short flights 
between short-term staging areas. Ad preN 
partial (8, sometimes R, some T and WC) 
Jan.-May, extent of Ad preN variable 
throughout range, those in UK retain more 
NNP than elsewhere. PJ partial (8, usually 
some/all R, T and WC) Aug.-Jan. IS may 
start P from April. (3,75,76,127,133,182, 
219, 274, 335, 386, 467, 482, 596, 598, 599, 
611,710). 

GREENS HANK ** T. nebu/aria 
P:10+1 m.r. S:17,D R:12 
Ad postN complete, start June/ July; on 
Waddenzee many still not started in Sept. 
while others suspended, most in East Africa 
probably arrive in suspended P moult, and 
at least some in South Africa; P duration 
c75 days (one retrap in Morocco); timing of 
end of moult variable, late Nov.-early Feb. 
in East and South Africa. Ad preN partial 
(8, some R,T and WC) Jan.-May. PJ 
partial (8, some R,T, and WC) Aug.­
March, in East and South Africa outer 2-4 P 
may be replaced from Jan; IS complete 
from late May. (53,76,274,386,432,443,467, 
482,484,632,633,710). 

GREEN SANDPIPER 
P:I0+I m.r. S:-,D 

** T. ochropus 
R:12 

Ad postN compl~te starting (late June) late 
July/early Aug., some finish before 
migrating, others suspend and finish m 

SO GREEN SANDPIPER n = 107 
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Circled scores were of birds which had arrested 
or appeared to be arresting their primary 
moult. 



winter quarters by Nov./ Dec., some 
migrate whilst in active P moult (UK, Iran). 
Ad preN partial (B,R, some T and WC) 
Dec.-May. PJ partial (B,R, some T and 
WC) Aug.-Dec. (274,312,377,443,467,482, 
484,710). 

WOOD SANDPIPER 
P:10+1 m.r. S:15,D 

* T. glareola 
R:12 

Ad postN complete, Scandinavian birds 
moult in South Europe from late July-Oct.; 
one (IS?) Norfolk 26 July Pscore 23; most 
suspend and finish in African winter 
quarters up to Jan./ Feb., in Camargue only 
7 of 42 had finished P moult Aug./ Sept., 
remainder had suspended after replacing 
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Data from the Lusaka area of Zambia (1972-
75) provided by D. M. Francis 

PI-P6/ P7. P finished Dec./ April in Zambia 
(D. M. Francis pers. comm.), P duration 
c3½-4 months South Africa. Ad preN 
partial (B, some R,T, and WC) Jan.-May. 
PJ partial (B, some R,T, and WC) Aug.­
Jan., many (40-50% in East Africa) replace 
outer 3-5 P from Jan.-May. (53, 76,255,274, 
432,443,482,581,632,650,710). 

COMMON SANDPIPER 
* Ac ti tis hypoleucos 

P:10+1 m.r. S:15,D R:12 
Ad postN complete, many start Aug./ Sept. 
and suspend, finishing up to March; most 
leave UK before starting, only c3% inactive 
moult, none suspended; P duration c3-4 
months in East and South Africa. Ad preN 
partial (B,R,T, some WC) Feb.-May. PJ 
partial (B,R,T, some WC) Aug.-Nov., birds 
aged as Juv P moult in Sept., Morocco; in 
Africa I W moult outer or all P Dec./ Jan.­
early April, P moult more rapid than in Ad, 
duration c2 months; S moult rapid and 
irregular. (53, 76,88,274,386,443,445,467, 
482,632,710). 

TURNSTONE 
P:10+1 m.r. 
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** Arenaria interpres 
S:-,D R:12 

Ad postN complete July-Oct./ Nov. (later in 
south of range); 15% of B feather mass is 
replaced on breeding grounds in Greenland; 
on Wash most start P moult 1-20 Aug. and 
finish late Oct., in Morecambe Bay starts at 
similar time but apparently continues later; 
1% arrive on Wash in suspended P moult; S 
start when Pscore 15-30, finished before P; 
P duration c70 days Iceland, c70-75 days 
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The left-hand side of the stippled area covers 
the moult of first summer birds (n=J50, mean 
start second half of June) and the right-hand 
side of adults (n=600, mean start early 
August). Data from the Wash redrawn/ram 
Branson, Ponting and Minton (1979). 

Waddenzee, c60 days Morocco. Ad preN 
partial (B,R,T, some WC) Feb.-June. PJ 
partial (B,R,T, some WC) Aug.-Nov., on 
Waddenzee 11 of 95 had replaced centre R 
in Sept., in south a few may moult inner P 
and arrest. IS complete moult June­
Aug./ Sept. (3,53,75,76,80,101,133,167,274, 
283, 284, 333, 385, 386,467,482,548,595, 
597, 710). 

RED-NECKED PHALAROPE 
* Phalaropus lobatus 

P:IO+l m.r. S:-,D R:12 
Ad postN complete, timing variable; in 
Finland some 5 start B while incubating, 
others, as <;!, not until they leave breeding 
grounds; in other areas both sexes start Bon 
breeding grounds; P usually moulted in 
winter quarters from Nov., but some <;!? 
may moult July-Sept. Ad preN partial (B,T) 
Feb.-June. PJ partial, P moult recorded 
Feb.-June by (581), but not by (482). 
(126,160,254,256,274,280,482,484,581,710). 
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GREY PHALAROPE 
P: IO+ I m.r. S:-,D 

* P. f ulicarius 
R:12 

Ad postN complete, 8 starts from 
early/ mid July, some moult P near breeding 
grounds from Aug./ Nov., others apparent­
ly later. Ad preN partial (8,R,T, and 
probably some WC) March-May. PJ 
partial (8, a few WC) in autumn, some IS 
may moult outer P? (126,220,274,3ll, 
482,710). 

STERCORARIIDAE 
ARCTIC SKUA *Stercorarius parasiticus 
P:10+1 m. S:-,E R:12 

Ad postN complete, 8 starts Sept. (end 
June?), flight feathers in winter quarters 
Oct.-April. Ad preN Jan.-April (8). PJ 
complete? Nov.-March, P still moulting 
June. (126,581,710). 

GREAT SKUA 

P:10+1 m. S:-,E 

*S. skua 
R:12 

Ad postN complete, 8 June-Sept., flight 
feathers moult slowly in winter quarters 
Aug.-Jan./ March, I or 2 P growing at one 
time, P duration 150-180 days; UK Pscores: 
30 Jan. 45, 12 Feb. 46, 25 March 48. (In 
contrast the Southern Skua S. maccormicki 
moults rapidly late May-early Aug., P 
duration c45 days). PJ not studied. 
(126,5ll,581, 710). 

LARIDAE 
Moult patterns are generally uncomplicated 
(Dwight 1901, 1925, Stresemann 1963c). 
The timing of a particular 'age-specific' 
moult may be difficult to determine due to 
great variation in the plumage of birds of 
the same age (Monaghan and Duncan 1979, 
Poor 1946). It is important to remember this 
when considering moult in birds of 
unknown age (i.e. not marked as pulli). 

MEDITERRANEAN GULL 
* Larus me/anocepha/us 

P:10+1 m. S:-,E R:12 
Ad postN complete June-Sept./ Oct. Ad 
preN partial (head, B) Feb.-April. PJ (B) 
from shortly after fledging-late Sept; I st 
preN (head,B) Feb.-April, moults to 2W 
June-Oct., in Wales well advanced by mid 
July. (126,152,200,264,265,710). 

LITTLE GULL ** L. minutus 
P:JO+I m. S:18-19,E R:12 
Ad postN complete, timing variable, June­
Nov.; some start P moult July (581), but in 
USSR not until Sept. (126); SI falls when 
P6 growing, inner S descendant; R 
apparently start when P7 / P8 dropped; non­
breeding Ads in UK probably moult earlier 
(June). Ad preN partial (head,B)Jan.-May. 
PJ partial (B) from fled_ging-Nov. !st preN 
partial (head, B, centre R, inner WC) Feb.­
May, complete moult from June, probably 
finishing Sept., earlier than Ads. 
(32,126,152,200,581,710). 

BLACK-HEADED GULL 
*** L. ridibundus 

P:10+1 m. S:20-21,E R:12 
Ad postN c0mplete June/ July (Aug.)­
Sept./ Oct. (Nov.), a few start P moult 
during incubation, P duration c3 months. 
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Often retain some NP on head throughout 
winter. Ad preN partial (head,8) Jan.­
April. PJ partial (8), starts at fledging, 
usually finishing by Sept. I st preN partial 
(head, B, inner WC) Feb.-April. 1st postN 
complete, starts c3 weeks ahead of Ad, P 
duration c21/ 2 months. (27,52,126,152,200, 
437,476,485,670,710). 

COMMON GULL 

P:10+1 m. S:20,E 
** L. canus 

R:12 
Ad postN complete June-Oct., some start P 
moult during incubation, P duration c41/ 2 
months. Ad PreN partial (head, B) Feb.­
May. PJ partial (B) from fledging-late Sept. 
1st preN (B) Feb.-April, complete moult 
June-Oct. starting P at least 20-25 days 
before Ad. (126,152,200,485,670,710). 



LESSER BLACK-BACKED GULL 
*** L. fuscus 

P:10+1 m. S:22,E R:12 
Ad postN complete, timing variable, onset 
of P moult may be getting earlier (see also 
Herring Gull) and more birds undergoing 
complete moult in UK due to changing 
migration patterns. Some breeding birds 
start late May in Ross-shire ( 17% of those 
culled on eggs) and Lancashire during early 
incubation, but in Lancashire some still not 
started 5 Aug. Lancashire birds may 
suspend (16 of 130 June, 17 / 55 July) after 
early P moult start (I. M. Spence, pers. 
comm.). In Wales P started 2nd week 
July, when young well grown, in 1960's; 
recently shown that some Ads now start 1st 
week June, during later stages of 
incubation. In Iceland P start late May 
during egg laying, Pscore 25 by Sept. when 
birds migrate. In Scandinavia P start mid 
June (intermedius) or mid July (fuscus), 
North Norwegian birds may not start before 
migrating. Some (most/ all?) migrants 
suspend P moult, Ads in suspended moult 
in Surrey in early Sept. 10 of 13 in Surrey on 
11 Nov. still moulting P and both on 20 
Nov. (Pscore 48, 49). Ad preN partial (B) 
Jan.-April. PJ partial (B) finished Nov., 
partial moult (B) Jan.-April, complete IS 
moult starts up to 2 months before Ad. (SO, 
150, 200, 225, 270, 281, 390, 578, 581, 648, 
710). 

HERRING GULL 
P:I0+I m. S:21,E 

*** L. argentatus 
R:12 

Ad postN complete, timing variable, onset 
of P moult may be becoming earlier in UK 
(also see Lesser Black-backed Gull). P start 
mid/ late May Lancashire with slight 
overlap with egg laying, whole population 
starting within period of50 days, P duration 
c4 months. In Wales started late June/ early 
July in 1960s, recently shown most Ads now 
start early June. At Bristol Channel 
colonies 13 of 111 in period 30 April-9 May 
had started P moult. Some Ads suspend P 
moult during later stages of incubation/ 
when feeding young (Lancashire (I. M. 
Spence, pers. comm.) and 17 of3 I at Tenby, 
Pembrokeshire, early July). In Kent Ads 
recently finished P moult 21 Aug. 
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Scandinavian birds start Pearly May at end 
of laying, birds in North a little later than 
those in South, P duration c6 months (SO), 
c3 months (281); on White Sea, USSR P 
duration c4 1/r5 months; some presumed 
Scandinavian birds wintering in S England 
in P moult -until Dec. Netherlands P 
duration c6 months. Ad preN' partial (B) 
Jan.-March. PJ (8) July-No,. Imm 
complete moult from April, P duration c41/ 2 
months in Netherlands. Some sub Ads breed 
whilst moulting P. (S0,64,152,200,204,225, 
281,379,380,390,477,485,557,578,581,648, 
670,710). 

GLAUCOUS GULL * L. hyperboreus 
PIO+! m. S:24 (23,25),E R:12 

Ad postN complete. Iceland starts end April 
(laying), finishes Nov./ Dec., P duration 205 
days, Alaskan birds moult more quickly; S 
start with S24 (descendant) when Pscore 
cl 5, SI (ascendant) when Pscore 25-30, the 
2 series meeting at cS 16; R start when 
Pscore 28-30 (when most young have 
fledged), rapid, finishing at same time as P. 
Ad preN partial (B) Jan.-March. PJ partial 
(some B) summer-Oct. Imms start complete 
moult earlier than Ads; imms in UK Pscore: 
20 Aug 36, 17 Sept. 44). (126,152, 
200,270,285,389,710). ICELAND GULL 
L. glaucoides moult largely unstudied but 
probably similar to Glaucous Gull. 4 Ads 
Greenland Pscores 18 June 14, 15; 25 June 
14; 26 July 29. I Ad Iceland 28 July Pscore 
47. 

GREAT BLACK-BACKED GULL 
** L. marinus 

P:10+1 m. S:(23-25),E R:12 
Ad postN complete. Wales start June-Aug. 
when young well grown, finish mid Sept.­
Dec. In Sussex Ads nearing end of P moult 
in mid Dec. Iceland start late May, finish 
early Dec., P duration cl88 days; S24 shed 
when Pscore 8-10, SI when Pscore 25-30, 
descendant and ascendant meeting at cS 16; 
R starts when Pscore 43-45, basically 
centrifugal. Est P duration 7 months 
Netherlands. Ad preN (B) Jan.-April. PJ 
(B) ends Nov., Imms start complete moult 
up to 2 months ahead of Ad. (152,200,225, 
270,485,670,710). 
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KITTIWAKE 

P:10+1 m. S:-,E 

**Rissa tridac1i-la 
R:12 

Ad postN complete May/June-Sept./Oct.; 
generally regarded that P start after young 
fledged, but recent UK data indicate that 
some birds start moult during the early 
stages of incubation and then suspend; of 3 
birds caught on eggs in Wales on 10 June 
1978 2 had dropped Pl; of 31 caught on the 
Isle of May, Scotland 11-16 July 1982, 16 
were in suspended moult ( 14 had replaced 
inner 3P, 2 had replaced 2P), all of 12 
caught 17-22 July were in active moult 
(having resumed after suspension?), mean 
moult scores 11-16 July: 14.4, 17-22 July: 
17.3 (H. Galbraith pers. comm.); in USSR 
c1/ 2 P replaced by early Aug. but marked 
individual variation; non-breeding Ad in 
Lancashire P duration cl25 days. Ad preN 
(8) Feb.-May. Complete 1mm moult before 
Ad, in Lancashire P duration 106 days. 
(38,126,152,200,285,485,710). 

STERNIDAE 

The moults of this family have been rather 
inadequately studied (Stresemann I 963). 
Primary moult patterns are complicated 
frequently having two (occasionally three) 
active moult centres in each wing. Moult is 
usually arrested before breeding. the next 
post-nuptial moult starting at PI. The 
tropical Fairy Tern Gygis alba is unusual in 
that it suspends during breeding, thus 
having truely 'serially descendant' moult 
(Ashmole 1968. Dorward 1963). A number 
of 'species' described by early workers (e.g. 
Sterna portlandica, S. pikei, S. have/Ii) are 
now known to be non-breeding/ immature 
plumage of other species, the 'portlandica' 
plumage apparently being the normal dress 
of immature birds of several Sterna and at 
least one Chlidonias species, being the result 
of incomplete moult and bleaching/ wear of 
old feathers (Dwight 190 I, Grant et al. I 971, 
Haverschmidt 1972). Additional work is 
required to further elucidate the timing and 
extent of moult in both Adults and 
Immatures. 

SANDWICH TERN 
* S1erna sandvicensis 

P:10+1 m. S:-,E R:12 

Ad postN complete; B starts during 
incubation, P start mid July-late Aug.; UK 
Pscores: 16 Aug. 14,18,19,22,24, 19 Aug.17, 
11 Sept. 23,24; may suspend during 
migration; P moult complex in African 
winter quarters with 2 ( occasionally 3) series 
concurrent; in Mauritania 2nd series starts 
at PI when I st series has passed mid-point, 
2nd series slower, only I P growing at a time 
in each series, 3rd series may start at PI 
when· P I-P4/ P5 have been replaced twice, 
some arrest/ suspend. Ad preN Feb.-April, 
possibly not distinct from postN? PJ 
complete, B, WC, some T and R from early 
Aug.; P from Dec./Jan. finish May-July, 
2nd series starting June/July. (111,158,201, 
229,238,286,710). 

ROSEATE TERN 

P: IO+ I m. S:-,E 

* S. dougalli 

R:12 
Little studied. Ad postN complete, Pstart 
while feeding young June-July; 2, 
occasionally 3, series in winter quarters. Ad 
preN partial from Feb., finished on 
breeding grounds. PJ (Bi autumn, 
complete moult summer of 2nd year, one 
bird Pscore 50 but R growing June, some 
retain some J uv P and other feathers. 
(111,201,527,710). 

COMMON TERN 

P: IO+I m. S:19-20,E 

** S. hirundo 

R:12 

Ad postN complete usually start after 
young 11edge, R start before P and many 
probably finish R before migration; most 
start Pearly July-late Aug. but variable; 29 
birds in UK latter '/2 Aug.-lst 1/ 2 Sept. av. 
Pscore 12.2, range 7-22, some, still not 
started in Aug. (Netherlands) and Sept. 
(UK, Morocco), suspend and resume in 
winter quarters; in Mauritania 43 of 332 
Ads caught Sept.-Nov. showed 2 series P 
moult, 2nd series starting at Pl when 1st 
series had reached P6 / P7; a few start 3rd 
series; Ads in South Africa April/ May all 
new P; est P duration I st series c200 days 
(36), total moult duration 6-7 months (581); 
S moult in 2 groups, Sl4-Sl9/S20 moult 
twice (at beginning and end of P moult) 
ascendant and descendant from centre of 



group, Sl-Sl3 moult once ascendantly. Ad 
preN partial (B,R,WC) Feb.-March, not 
separable from postN? PJ partial (B) Aug.­
Nov., complete moult Feb.-June in South 
Africa, extent variable. (1,36,201,229,238, 
429,463,498,527,581,671,710). 

ARCTIC TERN *S. paradisaea 
P:l0+l m. S:18,E R:12 
Ad postN complete in winter quarters; P 
start late Sept.-early Nov. finish Feb.­
March, only moulted once, P duration c60 
days (508) 3-3½ months (581); Ad preN 
partial (B,R) late Feb.-March. Birds in 
active P moult in Aug. but no note of collecting 
locality or age (126). PJ IW birds moult P 
from Dec.-Jan. until April/ May, P 
duration longer than Ads, extent variable. 
(111,113,126,201,429,508,581,710). 

LITTLE TERN *S. alb(frons 
P:10+1 m. S:16,E R:12 
Ad postN complete; breeding birds start P 
late June-Aug. when feeding young, 
suspend during migration and resume in 
winter quarters, 2nd series starts at Pl when 
1st series has reached cP7, 3rd series may 
start in some birds when l st series reaches 
PIO; est P duration cl50 days in Morocco 
(extrapolation from mean Pscores of 17.6 in 
mid Aug. and 26.8 in mid Sept., 1st series 
only). In Germany estimated that each P 
takes c30 days to reach full length. PJ 
partial (B. inner S, WC?) July/ Aug.-Oct.; 
complete moult in winter quarters, P start 
late Sept.-early Dec. (later in North 
American birds?). (l,21,111,229,238,342, 
386,397,463,567,581). 

BLACK TERN *Chlidonias niger 
P:10+1 m. S:15,E R:12 
Ad postN complete, B starts late May/ June 
(early July in USSR), some start P July and 
suspend, other start later ( 4 of 12 in 
Morocco in Sept. had not started); 
sometimes 2 series P moult. PJ complete in 
winter quarters, starting Oct.-Nov., P start 
Dec.-Jan. (l,I I l,126,201,229,463,581,629, 
644,710). 

ALCIDAE 
Moult little studied due to shortage of 
specimens, especially of known age. Studies 
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of captive birds (e.g. Birkhead and Taylor 
1977, Swennen 1977) may not be 
comparable to studies in the wild. 

GUILLEMOT 
P:10+1 m. S:20,E 

*Uria aalge 
R:12 

Ad postN complete, B starts before young 
leave nesting ledges; P dropped almost 
simultaneously late July/ early Aug., 
flightless Ads recorded attending young in 
Wales; captive birds renewed Pin av63 days 
(42-90 days), probably cannot fly until P 70-
80% full grown, thus flightless 45-50 days, 
outer P start growth a little after inners; S 
dropped simultaneously when P c 1/ 2 grown, 
replaced very rapidly av 25 days (only 14 
days in 2 captive birds); R dropped 
simultaneously when P c 1/ 2 grown, replaced 
in c60 days; moult in all tracts finished 
Oct./ Nov .. late starting birds moult P and 
dorsal B more quickly than early birds. Ad 
preN (head) mid Jan.-mid March (captive). 
in wild some may start almost as soon as 
postN finished. PJ partial (B,WC) 
Aug./Sept.-Oct. while P,S, and R still 
growing. 2Y and 3Y birds may undergo 
complete postN moult earlier than breeding 
Ads. (68,506,581,613,655,656,710). 

RAZOR BILL 

P:10+1 m. S:21,E 
* Alea torda 

R:12 

Ad postN complete, B starts late June/ early 
July, P simultaneous Aug.-Oct.; S and R 
simultaneous, start after P. progress of 
moult more rapid than in Guillemot (in 
captive birds). Ad preN (B) March/ April, 
duration 2-3/4 weeks. PJ (B,WC)July-Oct. 
while P,S, and R growing. 1st preN 
March/April-May; I st postN June­
Aug./ Sept. (317,506,581,613,655,710). 

BLACK GUILLEMOT *Cepphus grylle 
P:I0+l m. S:17-19,E R:12 (13,14) 

Ad postN complete; B starts July, P and S 
simultaneous from Aug., R simultaneous 
later, finish Oct./Nov. Ad preN (B) 
Dec./ Jan.-March/ April, duration c2 
months. PJ (B) Aug./ Sept.-Oct./ Nov. 
(Dec.); I st preN March/ April-May/ June. 
(13,505,506,710). 
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PUFFIN 
P:10+1 m. 

* Fratercula arctica 
S:-,E R:16 

Ad postN partial (BJ, Aug.-Sept. (some 
possibly have complete moult). Ad preN 
complete in late winter but timing variable 
from Oct.-April; P simultaneous but a very 
few birds retain some outer P; some return 
to breeding colonies with outer P still 
growing April/ May; all S and some R 
dropped when P just breaking through! 
sheath, remaining R later. Colourful bill 
plates and eye ornaments shed immediately 
after breeding and regrown in spring. Juv 
plumage retained until spring/ summer of 
2nd year, some start P March or earlier, 
others still in old plumage July/Nov. (some 
captive birds moulted P twice in 2nd and 
3rd years and once in 4th year); some moult 
dusky face in spring, others retain it. 
(226,227,506,581,613,710). 

COLUMBIDAE 
Moults complicated due to differences in 
starting times and varying frequency of 
birds suspending, even within single 
populations. In some studies the age of 
some birds has almost certainly been 
incorrectly determined (see Insley et al. 
1980). Further studies may well reveal that 
current descriptions for some species are 
incomplete or misinterpreted. 

ROCK DOVE *Columbo /ivia 
P:IO S:12 (13 r.),D R:12 
Ad complete; in UK June-Nov?, Pscores 4 
Sept. 31, 6 Sept. 32, IO Oct. 42; Feral birds 
moult throughout year (most April-Dec. in 
Manchester); in USSR Ad start April/ May, 
finish Oct./Nov., duration c51/i-6 months, 
overlaps breedi~g season, heaviest intensity 
of moult Aug./ Sept. after breeding; inner S 
(S 10-S 12) dropped first rapidly, other S 
ascendant and descendant from SI and S9; 
R basically centrifugal, but some irregular. 
PJ complete, early fledged young finished 
Oct/Nov., others suspend/arrest during 
winter, in spring of 2nd year may continue 
from where suspended or start anew at PI, 
some birds do both and so 2 active series of 
moult at one time (in USSR). (315,392,710). 

WOODPIGEON ***C. palumbus 
P:10 S:12(13r.),D R:12 
Ad complete; most start P April/ May, P 
usually dropped one at a time; 8-12% 
suspend whilst breeding June-Aug., resume 
Sept.; earliest birds finish Oct., most 
suspend again during winter so only 5% 
active P moult in Feb., resume in spring; min 
duration P moult 8 months (some probably 
take IO months). A few Ad may retain 1-2 
outer P until next moult. PJ complete, 
starts when c6 weeks old; 70% moult 2 or 
even 3 Pat once in Sept, but only 15% do so 
in ear.ly Nov., when first birds start to 
suspend; 5% still in active P moult 
Jan./ Feb.; majority, which suspend, 
resume March/ April, usually before Ad; 
some (late fledged?) may not start P moult 
until spring. Some IS birds start moult at 
PI at about same time as Ad but before they 
have finished P J moult. P J R sequence 2-1-
6-3-4-5; S moult centripetally from S l and 
Sl2 but may be incomplete/irregular. 
Variations in published accounts of timing, 
duration and extent of moults may be partly 
related to differences in food supply 
between different study areas. (40,72,108, 
343,393,412). 

STOCK DOVE **C. oenas 
P: IO S:-,D R: 12 
Ad complete (May) June/ July-Nov. (Dec.) 
overlapping with breeding; in USSR start 
May, most finish Oct. PJ complete from 
May/ June, some not finishing until 2nd 
year. R replaced rapidly while Pl-P3 
moulting; most B replaced during later 
stages of P moult. Suspended P moult not 
recorded in USSR but 4 cases in UK: I Y 3 
Oct. Pscore 30, l Y 15 Oct. Pscore 40, 2Y 5 
May Pscore 35, not aged 27 Jan. Pscore 45, 
and 3 birds with Pscores of 37,45 and 48 in 
late May/ mid June probably continuing 
after an earlier suspension. (126,196,710). 

COLLARED DOVE 
**** Streptope/ia decaocto 

P:10 S:11 (12 r.),D R:12 

Ad complete; March/ June-Aug./ Oct. 
(Dec.), P duration 75 days Hampshire but 
in Cheshire/ Manchester c IO months; S 
start when P5 dropped. PJ complete, av 
start I st week July but considerable scatter 
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Additional data from Insley, Young 
Dudley (/980) 
of starting dates;· in Hampshire mean 
increase _of Pscore 0.39 / day (50 retraps), est 
P duration 128 days; some suspend P during 
winter, of Juvs showing P moult in Feb., 
50% suspended in UK. In Netherlands 50% 
of birds (age?) collected in Jan. were 
moulting wing and R. In captive Ad P 
duration 4 months, S duration 3 months; P J 
start when 4-5 weeks old. (110,125,271,289, 
322). 

TURTLE DOVE **S. turtur 
R:12 P:10 S:11 (12 reduced),D 

Ad postN complete, starting towards end of 
breeding reason, B starts June/ July; most 
apparently start Plate July/ Aug. (Pl up to 
P4 new), then suspend before migrating; 
finish in winter quarters. PJ complete; B 
and sometimes P start July/ Aug. before 
migration in I st broods, 2nd broods do not 
start until reaching winter quarters; moult 
finished winter quarters, by March/ April in 
West Africa. 8 of IO in Iberia and IO of 16 in 
Crete in suspended P moult (age not stated). 
(42,329,359,383,386,391,612,581). 

CUCKOO 
P:10 

CUCULIDAE 
**Cuculus canorus 

S:9,E R:10 

Moult complex. Ad postN, B partly 
moulted before migration June/ July and 
occasionally some wing and R; complete 
moult in winter quarters; P in two series, 
Pl-P4 descendant, P5-PIO ascendant and 
alternate (viz. 9-7-5-10-8-6), the relative 
timing of the 2 series may vary; S moult 
centripetally from SI and S9 with a 
tendency ( especially in I W) to stop before 
all replaced, thus some old centre S may be 
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retained. Some Ad in B moult April/ May. 
PJ (B) starts soon after fledgling; some start 
wing and R before migration, most undergo 
complete moult in winter quarters. Some in 
spring may retain in few old P. 
(42,99,529,589,649,710). 

STRIGIFORMES 
Most detailed studies have been of captive 
birds and the duration of moult may not 
always be applicable to those in the wild. 
Further studies of wild individuals are 
required. Irregularities in the moult have 
been recorded in individuals of several 
species which have exhibited obvious signs 
of disease and/ or starvation (Ginn and Glue 
1974, Hardy et al. 1981 ). For discussions on 
tail moult see Mayr and Mayr (1954), 
Steinbacher (1955) and Verheyen (1956). 

TYTONIDAE 
BARN OWL * Tyto alba 
P:10 S:12(+4small),D R:12 
Ad in B moult throughout year; P moult 
usually starts at P6 and thereafter ascendant 
and descendant; captive birds may take 
more than I year to complete with 2 series 
active, thus P6,P7,P8 moult before 
Pl ,P2,P3 of previous series; insufficient 
data from wild birds to determine P 
duration but in UK active P moult recorded 
in 10 birds July-Dec.; Sin 3 groups SI-S4 
and S5-S7 ascendant, Sl2-S8 descendant; R 
irregular and slow. P J B moult begins whilst 
still in nest, flight feathers start in 2nd 
summer, perhaps slightly earlier than Ad. 
(43,224,457,462,519,581,606,710). 

STRIGIDAE 
SNOWY OWL 
P:10 

* Nyctea scandiaca 
S:19,D R:12 

Ad postN complete June-Nov.; P usually 
start during incubation with P6, thereafter 
ascendant and descendant, duration c3 
months; S in 3 groups? PJ partial (B, some 
WC), starts before P,S,R, full grown, 
finishes Sept./ Oct. (126,513,581,677,710). 

LITTLE OWL ** Athene noctua 
P:10 S:14,D R:12 
Ad postN complete, 8 apparently starts 
before ~, (June) July-Nov.; P descendant 
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Sequence and timing of moult in a captive 
female Li11le Owl. Redrawn from Piechoki 
(1968b) 

from PI; S in 3 groups S l-S4 and S5-S7 
ascendant, SI 2-S8 descendant; R sequence 
variable and more or less simultaneous 
dropping when P4/ P5 growing. PJ partial 
(B, some WC) Aug.-Nov., flight feathers in 
2nd summer.UK Pscores: 18/20/25 July 
2,2,3,5,8, 17; 8/ 11 Aug. 14,21 ,29; 25 Aug. 
26; 2/3/9 Sept. 29,29,42; 17 Sept. 33; 9 Oct. 
47. (42,231,232,337,355,461,581,639,710). 

TAWNY OWL 
P:10 S:14,D 

** Strix aluco 
R:12 

Ad postN complete; P descendant from Pl, 
starting early June UK (May-June central 
Europe), failed breeders may start earlier 
than successful breeders, av P duration 77 
days (UK); S moult in 3 groups S l-S4 and 
S5-S7 ascendant, S l 2-S8 descendant but 
SI I may drop before S 12; R start in later 
stages of P moult centripetal/ irregular and 
nearly simultaneous ( lo dropped all R in 8 
days, I (j/ in 4 days - captive birds); B 
continues until Dec. (a few -Jan./ Feb.). PJ 
(B, some WC) may start before P,S,R full 
grown, finishes Oct.-Dec. (191,224,457,581, 
617,710). 

LONG-EARED OWL 
P:IO S:12,D 

* Asia otus 
R:12 

Ad postN complete June/ July-Dec., o 
perhaps earlier than (j/; P descendant from 
Pl, P duration 75-97 days; Sin 3 groups Sl­
S4 and S5-S7 ascendant, SI2-S8 descen­
dant, SI falls c20 days after PI, S6 c65 days 

after Pl, S finish about same time as P; R 
more or less simultaneous 40-50 days after P 
(when P6/ P7 moulted); Alula descendant, 
A I dropped 3 days after Pl, A4 77-103 days 
after Pl (all from captive birds). PJ(B,WC) 
starts when wing and Rare starting to grow, 
often not finished until Nov. UK Pscores: 
3/5 July 3,3; 22/27 July 5,10; 15Aug. 10; 6 
Sept. 41. (54,126,460,581,710). 

SHORT-EARED OWL *A.flammeus 
P:10 S:-,D R:12 
Ad postN complete, June/ July-Nov. in UK; 
P descendant from PI, P duration 58-89 
days; R dropped more or less simultan­
eously when P6-P8 dropped; B starts after P 
but finishes about same time, duration 74 
days (captive). PJ (B, WC) starts when wing 
and R starting to grow, often not finished 
until Oct. UK Pscores: 29 June 12, 22 July 5, 
13 Aug. 17, 5 Sept. 30. (156,561,581,710). 

CAPRIMULGIDAE 
NIGHT JAR 
P:IO 

* Caprimulgus europaeus 
S:13,D R:10 

Ad postN complete, B starts July and inner 
S may be moulted before migration, 
finished in winter quarters late Oct.-March; 
S ascendant and descendant, may stop 
before centre S replaced; R sequence 1-2-3-
5-4. PJ (B) Sept./ Oct., complete moult in 
winter quarters, probably starting a little 
later than Ad. (42,126,561,581,650,710). 

SWIFT 

P:10 

APODIDAE 
**Apus apus 

S:8 (9, 10 r.),E R: IO 
Ad postN complete; B starts Aug. (July) 
before migration and at least some start P 
(20% moulting Pl (a few Pl and P2) 
Dorset); finish moult in winter quarters; in 
Central Africa P start mid Aug., continue to 
late Feb.-mid March, P duration 6-7 
months; 20-30% do not renew PIO (a few 
may arrest earlier, I in UK with P8-PIO old 
May), which is then retained until 
following Sept./ Oct., being dropped when 
next series reaches P3-P7; individual birds 
apparently retain PIO every 5th year on 
average. PJ (B only?), wing not moulted 
until 2nd autumn. (128,451,581,683,710). 



ALCEDINIDAE 
KINGFISHER **Alcedo atthis 
P:10 S:12 (13,14 r.),D R:12 (13,15) 

Ad postN complete July-Nov./ Dec.; Pin 2 
groups Pl-P6, P7-PI0 both descendant (I 
confirmed case 2nd group starting with P6), 
moult concurrently but either group may 

KINGFISHER 

i 5 . 
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11 

Sequence and timing of moult in the 
Kingfisher. Generalised diagram redrawn 

from Doucet (/971) 

50 KINGFISHER n- 78 

40 

0 

Dashed lines join date of last capture before 
start of mouh with first plot of active moult/or 
two retraps. 

start first; estimated P duration 3¼ months 
France, UK retraps suggest c90-100 days; S 
moult from 2 centres at S 10 and SI, the two 
series usually meeting at S4 (sometimes 
S3,S5); R irregular start at same time as P, 
more or less finished by time SI drops. Late 
moulting birds may arrest/ suspend during 
winter - the retained feathers apparently 
being the I st to be replaced at next moult -
needs confirmation. In UK birds in 
suspended/ arrested moult: 25 Nov. Pscore 
45, 28 Dec. Pscore 45, 7 April Pscore 20. PJ 
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(B, most replace centre R but variable, 
many replace all?) July-Dec. (142,341,569, 
590,710). 

UPUPIDAE 
HOO POE * Upupa epops 
P:10 S:I0(llr.) R:10 
Little studied, published information 
somewhat conflicting. Ad postN complete 
in winter quarters, end in Jan./ Feb. 
(March), but some start earlier B from late 
July/early Aug. (occasionally Pl and SI 
also); S moult from 2 centres: ascendant 
from SI, ascendant and descendant from 
S7; some apparently suspend/ arrest, thus 4 
birds in South Spain/ Canaries not 
moulting had P scores: 3 Sept. 20, 30 Jan. 
35, 2 March 15, 25 April 15; I in Canaries 24 
Feb. had retained old P3 and P4 (all other P 
new). P J partial (B) usually some/ all R, in 
winter quarters. (126,196,243,568,571,581, 
710). 

PICIDAE 
The inner 2 (in some species 3) Primaries are 
much reduced in Juveniles and are moulted 
before, or soon after, leaving the nest. PIO is 
much reduced in Adults, longer in Juveniles 
(½ length of the longest Primary). 12 
Rectrices but the outermost pair short and 
soft, lying above the 5th pair in 
woodpeckers, below the 5th pair (as in other 
birds) in Wryneck lynx torquil/a. Post­
juvenile moult 'complete' except for 
Secondaries which are usually retained until 
2nd year. (Chapin 1921, Heinroth 1916, 
Kipp 1956, Sibley 1957, Stresemann and 
Stresemann 1966, Sutter 1974, Verheyen 
1957). 

WRYNECK 

P:9+ I S: 10,E 

* lynx torquilla 

R:12 
P 10 r.(= 1/ 2 longest) in Juv. m. in Ad. 
Ad postN complete, rapid, July-Sept./ Oct.; 
R centripetal; S from 2 centres, ascendant 
from SI, ascendant and descendant from 
S8; some birds start migration before moult 
finished: single birds at Gibraltar and 
Cyprus late Oct. with new P and active S 
moult, I Lincolnshire 25 Aug. with new P,S 
and all R except centre pr at stage 4. Ad 
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preN partial (B), some birds also replace 
some R and S in winter quarters before 
spring migration. PJ 'complete' except for 
S, starts before fledging, Pl when 22-24 
days old, B starts when PS dropped at 40-45 
days old, finish July/ Aug. (43,126,196,581, 
601,607). 

GREEN WOODPECKER 
*** Picus viridis 

P: 10 o.r. S:11-12,E R:12 
Ad postN complete June-Nov.; S from 2 
centres, ascendant from S 1 ( dropped soon 
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after PS), ascendant and descendant from 
S8 (dropped with P3); RI last to be shed, 
otherwise centrifugal (but R6 may be 
dropped before R4 and RS). PJ 'complete' 
July-Oct.; S retained (sometimes I T 
replaced); PI often dropped before 
5o GREEN WOODPECKER Juvs 
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fledging, P2 drops 1-4 days post fledging. 
( 43,98,196,543,607). 

GREAT SPOTTED WOODPECKER 
*** Dendrocopus maior 

P:10 o.m.r. S:11-12,E R:12 
Ad postN complete June-Nov. S 
from 2 centres, ascendant from SI, 
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Date and Primary Coverts 
Age/sex 2 3 4 S 6 7 8 9 10 
23 Jan - S 0 0 0 0 0 5 S 5 S 
22 Feb 45 S S 0 0 0 S 5 S 5 S 
28 Feb 4~ 0 0 0 5 5 5 5 5 5 5 
28 Feb 45 S 5 5 0 5 S 5 S S S 
20 Nov 45 S 5 0 0 0 0 5 S S S 
12 Dec -~ 5 5 5 0 0 0 S 5 5 5 
Incomplete moult of Primary Coverts in 
Great Spoiled Woodpecker Dendrocopus 
major in U. K. (all birds had 10 new P.) 

ascendant and descendant from S8; RI last 
to be shed, otherwise centrifugal? This 
species is unusual in that the Primary 
Coverts are not always shed in sequence 
with their respective Primaries and some 
may be retained through a moult (see table). 
PJ 'complete' June-Nov.; S retained; timing 
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of P moult: Pl dropped at age 20days(leave 
nest at c2 I days), P2 at 22 days, P3 at 48 
days, P4 at 62 days, PS at 71 days, P6 at 89 
days, P7 at 106 days (499); R irregular? RS 
dropped at 40 days old, R6 at 72 days, R2 at 
81 days, R3 at 84 days, R4 at 96 days, RI at 
118 days (499). During 'irruption' years in 
Finland intensity of P J moult reduced, most 
suspend/ arrest. (41,98,499,581,607,660, 
661). 



LESSER SPOTTED WOODPECKER 
**D. minor 

P:10, o.r. S:I 1-12,E R:12 
Ad postN complete June-Sept.(Nov.); S 
from 2 centres, ascendant from SI, 
ascendant and descendant from S8: RI last 
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to be shed, otherwise centrifugal? PJ 
'complete' June-Sept./Oct. S retained; Pl 
and P2 dropped before/ shortly after 
0edging. (41,581). 

PASSERINES 
PASSERIFORMES 

The basic pattern of pterylosis described for 
Passer species (Clench 1970) fits all 
Passeriform families (Clench 1973). 

ALAUDIDAE 
WOOD LARK * Lullula arborea 
P:9+1 m. S:6,E T:4 R:12 
Ad postN complete, start early/mid July; 
most moulting early Sept., finish late Oct. in 
USSR. PJ complete, birds in moult to late 
Oct. in USSR. P9 3-6mm shorter than 
longest PC in Ad, l-5mm longer than 
longest PC in Juv. (126,136,710). 

SKYLARK *** Alauda arvensis 
P:9+1 m. S:6,E T:4 R:12 

Ad postN complete early July/ early Aug.­
mid/late Sept.; P duration c58 days in 
Lincolnshire. PJ complete early July/ late 
Aug.-late Aug./mid Oct. (117). See figure in 
next column. 

SHORE LARK *Eremophilia alpestris 

P:9+1 m. S:6,E T:4 R:12 
Ad postN and PJ complete early autumn 
(late July-Sept). (126,608). 
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Includes data from Davies (1981) 

HIRUNDINIDAE 
SAND MARTIN * Riparia riparia 

P:9+1 v. S:6,E T:3 R: 12 
Ad postN complete; c2% UK ad start P 
moult (PI-P2/ P3) before migration (20 
July-17 Sept., most late Aug.-early Sept.), 
others replace some T and/ or R but not P; 
PI and P2 often moulted together; SI 
dropped with P4; active moult may 
continue during the early stages of 
migration but probably suspended later, 
finishing in winter quarters. In Kenya and 
Uganda moult late Oct./ Nov. - mid 
March/ mid April. Est P moult duration in 
Zambia 135 days (D. M. Francis, pers. 
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Primary moult of Sand Martins caught in the 
Lusaka area of Zambia /972-75 between mid­
No1·ember and mid-February: data provided 
by D. M. Francis. 

comm.). Of 445 Ad from West Tien Shan 
late Aug.-early Oct. 145 in suspended P 
moult, most having replaced P l-P2/ P3, a 
few P l-P6. PJ complete in winter quarters; 
no records of birds starting in UK, a few 
records from Spain and Greece. P duration 
cl41 days in West Africa, cl20-150 days in 
East Africa. (53,144,187,332,358,540). 
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SWALLOW 
P:9+1 V. 

** Hirundo rustica 
S:6,E T:3 R:12 

Ad postN complete; a variable number start 
P before migrating, a greater proportion 
doing so in the south of the breeding range 
(eg. Switzerland 3%, West Germany 5-10%, 
South Spain 19%); one <;> replacing Pl 
whilst rearing young in Iraq, one probable 
record in UK; suspend and finish in Africa, 
some start/ resume moult in Africa before 
reaching winter quarters. 6.5% suspended 
after renewing Pl-P3 in West Tien Shan. 
Timing and duration of moult in Africa 
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Primary moult of Swallows caught in the 
Lusaka area of Zambia 1972-75: data provided 
by D. M. Francis. 

variable: at Lusaka, Zambia P duration 
cl85 days, T start soon after P (av when 
Pscore 3.7) and usually moult in sequence 8-
9-7; S start when Pscore 13-23 usually 
finishing before P, R start when Pscore 16-
30 generally centrifugal but variable; 
elsewhere in Zambia T start after S. P 
duration cl50 days in East Africa. PJ 
complete, usually in winter quarters, only a 
very few appear to start P before migration. 
In Central Africa Juvs moult4-6 weeks later 
than Ad, and c3 weeks later in East Africa, 
but both at the same time in South Africa. 
By the time that birds leave South Africa in 
April a considerable number have not yet 
finished P and R moult. (53,82,121,122,143, 
179,187,248,290,294,332,357,361,367, 
468, 469, 473, 488, 540, 583, 708). 

HOUSE MARTIN * Delichon urbica 

P:9+1 V. S:6,E T:3 R:12 
Ad postN complete; P may start before 
migrat10n, in Switzerland 5% in active 
moult or suspended after replacing PI or PI 
and P2 in early Oct; suspended P 111oult also 
recorded in Iberia (3 of5) and Germany, but 
not evident in 74 Ad from West Tien Shan; 

moult finished in winter quarters. Complete 
moult late Oct./ Nov.-(Feb.) March in East 
Africa. PJ complete in winter quarters, 
fewer Juvs start P before migration, 0.1 % in 
Switzerland, 2 of 7 in Portugal. 
(187,298,332,357,359,540,708). 

MOT ACILLIDAE 
TREE PIPIT 
P:9+1 m. 

** Anthus trivia/is 

S:6,E T:3 R:12 
Ad postN complete July-Sept. P duration 
c35 days. In Belgium 5 start before <;l. PreN 
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partial (8, some R, T, GC?) J an.-March. PJ 
partial (8, some inner GC, some T, 
sometimes centre R) July-Sept. (221,237, 
298,331,641,710). 

MEADOW PIPIT *** A. pratensi: 

P:9+ I m. S:6,E T:3 R:12 
Ad postN complete, July-Sept./ Oct. P 
duration 40-50 days in Finland, c50 days in 
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UK. PreN partial (8 centre R, T, some GC) 
Jan.-March. PJ partial (8, some T and GC, 
sometimes centre R) July-Oct. (221,234, 
236,237,327,710). 



ROCK/WATER PIPIT *** A. spinolet1a 
P:9+1 m. S:6,E T:3 R:12 
Ad postN complete, June/ July-Sept. On 
Fair Isle kleinschmidti starts B after PI and 
P2 moulted (but in USA a/tico/a starts B 
before P), then T (8-9-7) and GC; R start 
when P3 replaced, centrifugal; S start when 
P c 1/ 2 replaced (P6 in USA). In USA 5 
start before Q; P duration c42 days in UK, 
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PreN partial (B, 1-2 (rarely 3) T, centre R, 
some WC) but the extent of moult varies 
greatly between populations, in UK 
populations absent or incomplete. PJ 
partial (B,T, some GC) Aug.-Sept. 
(221,354,647,700,710). 

YELLOW WAGTAIL *** Motacilla flava 
P:9+1 m. S:6,E T:3 R:12 
Ad postN complete July/ Aug.-Aug./ Sept., 
in UK av starting date 19 July, av finish 31 
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Aug.; all feather tracts moult simultaneous­
ly; P duration c43-45 days; R moult 
irregular, 37% centrifugal, 17% simultane­
ous, 33% RI and R6 together, 13% 
anomolous and asymetrical; migration 
apparently starts before moult finished. 
PreN in winter quarters Jan./ Feb.-

65 
Moult of Greater Coverts bi• Juvenile 

Yellow Wagtails Motacilla fl;va in UK* 
N= 0 I 2 3 4 5 6 7 8 9 
% = 7 0 I 2 2 4 10 15 12 48 
N = number of old GC retained 
% = percentage of 582 Juvs examined 
*after Hereward 1979 
March/ April, duration 12-13 weeks, partial 
(B, T, some WC, R) contour feathers start 
c2 weeks after and finish c3 weeks after T 
and R; finished before spring migration. PJ 
partial (B, occasionally some R and T, 
variable number WC); in UK over 1/2 moult 
at least I GC, a few moult all (see table). In 
Sweden less than 5% moult any GC. 
(114,233,237,246,320,327,608,712). 

GREY WAGTAIL **M. cinerea 
P:9+1 m. S:6,E T:3 R:12 
Ad postN complete, July-Sept. P duration 
c65 days; R irregular. PreN partial ( B, some 
SO GREY WAGTAIL 
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f and centre R, occasionally all Rand some 
WC) Feb.-March. PJ partial (B, usually 3-4 
GC (some occasionally replace all, late 
broods may not replace any), some replace 
some/ all T (irregular), a few replace 
some/all Alula, sometimes centre R replaced 
July/ Sept.; start soon after fledging (c2 
weeks?). (298,710). 

PIED/WHITE WAGTAIL ****M. alba 

P:9+1 m. S:6,E T:3 R:12 
Ad postN complete, early July/mid Aug.­
late Aug./late Sept.; SI shed with P5/P6, S 
finish 3-25 (av cl4) days after P; T moulted 
between dropping of P2 and P8; in 
Somerset R moult lasted throughout total 
moult period, in Scotland start between 
shedding P4 and P5 finished before P8 full 
grown; GC replaced in 3 groups: 9-7, then 6-
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4(3), finally 2(3)-1; P duration 68-78 days 
Somerset, 73 days in Scotland, c66 days in 

Berkshire; no difference in rate of P moult 
between 6 and ~ in Somerset and lines 
fitted by eye to BTO data suggest Pduration 
for 6 and ~ 55 days; in Finland migratory 
alba P duration 45-50 days, in Sweden some 
~ with late broods may start moult before 
young fledge. PreN partial (B, some T and 
WC, centre R) Jan.-March. PJ partial late 
June-late Aug. (8, some R), GC replaced in 
same order as Ad but distal 2-3 usually 
retained (late hatched birds may retain all, 
in Somerset ~ retained more old GC than 
6); T usually replaced but in some (late 
hatched?) retained or partly replaced; av 
duration P J moult 51 days (Somerset) but 
early starters take longer than later birds 
(60:42 days); in Scandinavia alba 
occasionally moult some T (very rarely all), 
usually l or a few (occasionally up to 7) 
inner GC replaced. (24,26,183,233,234, 
320,327,336,454,608,710). 

BOMBYCILLIDAE 
WAXWING 
P:9+1 m. 

* Bombyci/la garrulus 
S:6,E T:4 R:12 

Ad postN complete, Oct./Nov. in USSR. A 
few in Scandinavia suspend, retaining a few 
inner S, l Swedish bird active moult l 0 Feb. 
Pscore 38, l Lappland 6 June Pscore 44. In 
UK: 22 Oct. Pscore 38 (PIO old), SI and S2 
new rest old; 3 Nov.Pall new, SI-S3 new, 
S4 score 2, S5 score I, S6 score 0. PJ partial 
(8, WC?) from late Aug., complete moult 
Aug.-Nov. of 2nd year. (126,608). 

DIPPER 
P: 10 o.r. 

CINCLIDAE 
*** Cinc!us cinclus 

S:6,E T:3 R:12 

Ad postN complete late May/ early June­
late Aug./Sept.; PI-PS dropped more or 
less simultaneously, when P l-P3 full grown 
(usually before P4,P5) P6 dropped, 
thereafter descendant each P dropped when 
preceding P c 1/ 3 grown; T start with TS 
when PS (occasionally P6) dropped, 
sequence of T9 and T7 variable (in Europe 
in sequence 9-8-7); SI dropped with P7, 
sequence of S2-S6 variable but none 
dropped until ( or after) P9, S finish c 15 days 
after P; R rapid, most drop all R 
simultaneously (38 of 52 in Scotland), 
others drop 2-4 prs simultaneously, R 
duraiion c50 days (ScotJa·nd); Pduration av 
c70 days (Scotland) but considerable 
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Additional dara from Galbraith, Mitchell and 
Shaw (/981) are included. 

variation thus P duration of 21 retraps 48-
98 days; 6 may start moult a little earlier 
than~- PJ partial (8, inner 2-4 GC) June­
Sept., start when c60 days old. Although 
fligh tlessness reported in Czechoslovakia 
(and in Cinclus mexicanus in USA) no 
flightless birds found in Scotland, but 
secretive and reluctant to fly. (45,184,491, 
581,591,710). 

WREN 
P:10 o.r. 

TROGLODYTIDAE 
*** Troglodytes troglodytes 

S:6,E T:3 R:12 
Ad postN complete early July/ mid Aug.­
early Sept./ mid Oct.; P duration c60 days. 
PJ partial, variable; those starting in July 
tend to renew B,R, some (usually 5) GC, 
and sometimes T but late fledging birds may 
only renew B; those renewing R and GC 
take c60 days; T and GC tend to moult 
simultaneously. (239, 298,622). See figure 
on next page. 
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PRUNELLIDAE 
DUNNOCK **** Prunel/a modularis 
P:9+1 v.r. S:6,E T:3 R:12 
Ad postN complete; most start P mid 
July/mid Aug., finish late Aug./mid Oct., 
earliest birds finish P up to 14 days before 
late birds start; moult starts after breeding 
birds in South England, Scotland and 
North England consistently start and finish 
50 54 
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moult earlier than those in Central England 
and Wales; Pduration54-60days(IOP),48-
54 days if only 9P scored; S start when 
Pscore 18-30 (when PS or P6 dropped) most 
finishing before P; T usually start when 
Pscore 10-25 (34% moult all 3 in quick 
succession, 27% drop TS first, rest variable); 
R start at Pscore 1-25 (c60% centrifugal, 
cl6% more or less simultaneous, rest 
irregular). PJ partial (B,T, some inner GC, 
sometime R) late June-mid Oct. (73,190, 
298,550,622,699). 

ROBIN 
P:10 o.m.r. 

TURDIDAE 
**** Erithacus rubecula 

S:6,E T:3 R:12 

Ad postN complete, early June/ early Aug.-
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late July/late Sept.; P duration variable: in 
UK c60 days, in Germany c80 days· R 
centrifugal RI dropped shortly after Pi; S 
m sequence 8-1-7-2-9-3-4-5-6, S8 falls 
shortly after P4 and S6 full grown shortly 
after P9 (P 10 finishes earlier); moult on 
breast starts after P3 dropped and before 
P4. PJ partial (B, some inner GC 
occasionally some T) mid June-early Oct.'. 
starting when 6-7 weeks old, duration c55 
days. (347,494,544,550,622). 

NIGHTINGALE 
** luscinia megarhynchos 

P:10, o.m.r. S:6,E T:3 R:12 

Ad postN complete before migration late 
June-early Sept. P moult rapid (c45 days) 
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but not as quick as the Thrush Nightingale 
Luscinia luscinia which takes 30-35 days. PJ 
partial (B, some inner GC, occasionally 
some T) July-Sept. No PreN moult. 
(59,544,710). 

BLUETHROAT * Luscinia svecica 
P:10, o.m.r. S:6,E T:3 R:12 
Ad postN complete after breeding and 
before migration, mid July/ Aug.-Sept. for 



68 
svecica; P duration 40-45 days in Finland. 
In Morocco one cyanecu/ajust starting B 19 
Sept., P,S and R very abraded. PreN partial 
(head, breast) Feb.-March/ April. PJ 
partial (8, some inner GC) July-Sept. 
(233,234,327,386,710). 

BLACK REDSTART 
** Phoenicurus ochruros 

P: 10, o.m.r. S:6,E T:3 R:12 
Ad postN complete before migration, end 
July/ Aug.-Sept./ Oct.; P duration c50 days; 
peak of B moult late Aug. in Germany. 
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Details of preN moult (if any) unknown. PJ 
partial (8, variable number GC 0-4) 
July-Sept. (298,544,710). 

RE DST ART ** P. phoenicurus 
P:10, o.m.r. S:6,E T:3 R:12 
Ad postN complete before migration 
June/ July-early Aug./ Sept.; P duration c40 
days; peak of B moult late July in Germany. 
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No preN moult, spring plumage acquired by 
abrasion. PJ partial (8, 1-2 (sometimes 0) 
GC, occasionally some R) end June-Sept. 
(234,298,544,710). 

WHINCHAT **Saxico/a rubetra 
P: 10, o.m.r. S:6,E T:3 R:12 
Ad postN complete before migration, 
July/early Aug.-late Aug./Sept.; P 
duration c50 days in UK and Finland. PreN 
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partial (8, 3-4 inner GC, exceptionally 2-
3T) Feb.-March. PJ partial (8, 2-3 inner GC 
(never all), sometimes some T) June-Sept. 
(237,298,327,544,710). 

STONECHAT **S. torquata 
P: 10, o.m.r. S:6,E T:3 R:12 
Ad postN complete mid July/ Aug.­
Sept./ early Oct. P duration c50 days in UK 
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and Finlan<l. No PreN moult, colour 
change due to abrasion. PJ partial (8, 
variable number GC, usually 3 inner but 
some ( I st broods?) moult all and later birds 
may not moult any) July-Sept. (298,492, 
544,581,710). 

WHEATEAR *** Oenamhe oenanthe 
P: 10, o.m.r. S:6,E T:3 R:12 
Ad postN complete before migration, late 
June/mid July-late July/early Sept.; P 
duration c40 days; R start soon after P, 
irregull\_r; S start when P well advanced; 
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some northern leucorrhoa may start to 
migrate before P9 and inner S full grown. 
PreN partial (B, occasionally inner GC and 
T9) Jan.-Feb. PJ partial (B, sometimes 
some GC) starts when 5-8 weeks old, July­
Sept. (544,695,710). 

RING OUZEL * Turdus torquatus 

P:10, o.m.r. S:6,E T:3 R:12 
Ad postN complete before migration, July­
Sept.; UK Pscores: 21 June 6, 23 July 9, 30 
July 25 (Sscore 2, T score 6). PJ partial (B, 
some inner GC ( usually 3 / 4/ 5 old 
retained)) July-Sept. (710). 

BLACKBIRD **** T. merula 
P:10, o.m.r. S:6,E T:3 R:12 
Ad postN complete end May/late Aug. 
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early Sept./ late Oct., starting c 15 days after 
end of breeding, no difference in timing of 5 
and ~ ; P duration estimates in UK variable: 
Midlothian av 87 days (4 retraps 83-104 
days), Cambridgeshire av 66 days (3 retraps 
av 117 days). PJ partial (B, lesser and 
median WC, variable number inner GC, a 
few also moult some Tand R) July-Oct.; the 
extent of replacement of GC and Carpal 
Covert is variable: in Switzerland all birds 
moult at least I GC (most replace 6-7), 64% 
replace Carpal Covert 31 % replace 
proximal Alula feather, 27% replace l-3T; 
at Aberdeen only 38% replace Carpal 
Covert and 1% part of Alula, those which 
replace Carpal Covert have progressed 
further with GC moult, av 7 GC replaced m 
Aberdeen and Berkshire. (3S,207,237,298, 
324,490,542,544,SS0,608,622). 

FIELD FARE * T. pi/aris 
P:10, o.m.r. S:6,E T:3 R:12 

Ad postN complete June/ July-Sept.; P 
duration 51 days Finland. UK P,S and T 
scores: 17 Aug. P37, Sl3, Tl5; 18 Aug. P-, 
Sl6, T-; 19 Aug. P33, SJ, T-; 20 Sept. P31, 
S29, Tl5; 22 Sept. P33, S29, T15. PJpartial 
(B, GC very variable, sometimes some R) 
July-Sept. (234,237,298,327,710). 

SONG THRUSH ••• T. philomelos 
P:10, o.m.r. S:6,E T:3 R:12 
Ad postN complete late June/ mid Aug.­
mid Aug./ mid Oct. P duration c50 days. PJ 
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partial (B, variable· number GC (some 
moult all), sometimes some T and R) July 
early Oct. (237,298,324,544,SS0,622,710). 

RED WING ** T. iliacus 
P:10, o.m.r. S:6,E T:3 R:12 
Ad p_ostN complete late June-late Sept.; in 
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Finland some Ad start P whilst still feeding 
young; P duration Finland c52 days at 61 ° N 
and c40 days at 70° N. PJ partial (B, variable 
number GC (some moult all GC) and T) 
July-Sept. (234,237,327,492,710). 

MISTLE THRUSH ***T. viscivorus 

P: 10, o.m.r. S:6,E T:3 R:12 

Ad postN complete late May/late June-late 
Aug./ late Sept. P duration c90 days; some 

SO MISTLE THAUSH n -92 

40 

30 

20 

10 

/ .. . r .. : ·. 

A /4 .· 
.· . 

: : .• /: .· 

I

.·: .. ,, ✓ •• 

/ . 
•✓ • ., . . . / .. 

"."/ .. 
< 

o+-,-~+-,-,-....,..-,--,-,......-,-,......-,-"TT"....,..........,r-n 
J J A S 

may start before breeding finished. PJ 
partial (B, usually 3-6 GC replaced 
exceptionally all or none) May-Aug. 
(544,608,710). 

SYLVIIDAE 
CETTI'S WARBLER ** Cettia cetti 

P: 10, o.r. S:6,E T:3 R: I 0 

Ad postN complete July-Sept. (Oct?), o 
may be earlier than ~; R simultaneous?; S 
start when PS dropped; T irregular; UK 
Pscores: 26 July 8; 8 Aug. 12; 9 Aug. 15; 15 
Aug. 7; 3 Sept. 39; 4 Sept. 18,19; 7 Sept. 36; 
12 Sept. 37; 25 Sept. 49,49. Some Ad 
undergo partial preN moult ( B, WC,T?) 
March/ April, R variable and irregular (in 
UK most of those replacing R appear to 
start at centre); the extent and pattern of Ad 
preN require further study. PJ partial (B, 
and at least sometimes inner 2 T) mid July­
mid Sept. (173,592,702,710). 

GRASSHOPPER WARBLER 
* Locus tel/a naevia 

P: 10, o.r. S:6,E T:3 R:12 
What little information there is on moult in 
this species is somewhat confusing. A 
complete Ad postN moult Aug.-Sept. and 
probably another complete preN moult 
Feb.-March noted (710), but it is more 

likely that there is one complete moult in 
winter quarters (702). There appears to be a 
partial moult in West Europe before 
migration (B, lesser and median WC,T, 
sometimes centre R), however a few may 
start P: one Norfolk 16 Aug. replacing Pl 
and P2 (score 7), and one South Germany I 
Sept. Pscore 12. PJ partial (B sometimes. 
some inner GC) before migration, complete 
moult in winter quarters? Further study 
required. (298,543,608,702,710). 

SAVl'S WARBLER *L. luscinioides 

P:10,_o.m. S:6,ET:3 R:12 
Ad postN complex and irregular; Ad 
migrating through Iberia in autumn with all 
old, all new or suspended P; a small number 
moult P in normal descending sequence, 
most moult 'eccentrically' starting from 
middle of P tract (c20 of 25 in active moult 
and all 6 which had suspended (619)); most 
birds showing eccentric moult start at P4 
and moult in sequence 4-5-3-2-6-7-1-8-9-10; 
S start late and appear to be shed almost 
simultaneously; T8 is dropped first at about 
same time as P2 or P6; R rapid; PJ partial 
( only B?) July-Sept. (359,562,584,608,619, 
634,643,690,702). 

SEDGE WARBLER 
* Acrocephalus schoenobaenus 

P: 10, o.m. S:6,E T:3 R: 12 

Ad postN partial ( B, sometimes T and some 
R) before migration (exceptionally whilst 
on passage). Complete moult in winter 
quarters but details poorly known: moult in 
West Africa c Oct.-Dec., most already in 
new plumage on arrival in Uganda in Dec.; 
Kenya in Dec. either all new or all old 
plumage (2 birds with suspended P moult) 
the latter moving further South to moult, I 
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Primary moult of Sedge Warblers in the 
Lusaka area of Zambia 1971-75: data provided 
by J. J. Tucker and D. M. Francis 



with PS-PIO growing 4 Feb. South West 
Africa; in Zimbabwe c 50% moult before, 
the rest after arrival; in South Africa and 
Botswana most appear to moult after 
arrival. South Malawi variable - 3 in fresh 
plumage late Dec./ early Jan., I bird started 
moult late Nov. but most started or resumed 
after suspension (usually P l-P3/ P4 new) in 
Jan., many finished by late March, est P 
duration 2 retraps 59 and 75 days. P moult 
in Zambia mid Dec.-end April, duration 65 
days (J. J. Tucker and D. M. Francis pers. 
comm.). PJ partial (B) before migration, 
complete moult in winter quarters. 
(53, 222, 298, 440, 441, 448, 452, 543, 638, 
650, 702). 

MARSH WARBLER 
P: 10, o.m. S:6,E T:3 

* A. palustris 
R:12 

Ad and Juv B moult before migration, from 
early July; Ad start before end of breeding. 
Ad and Juv complete moult in winter 
quarters, late Dec./ Jan-April, est P 
duration 60-80 days. (55,222,298,442, 
447,702). 

REED WARBLER *** A. scirpaceus 
P:10, o.m. S:6,E T:3 R:12 

Ad postN partial (B, 2 of 130 had replaced 
2R in Hampshire) mid July-Sept. PJ partial 
(B sometimes some inner GC) starts as soon 
as Juv plumage fully grown; earliest birds 
finish last week July (Hertfordshire) but 
some still in Juv plumage early Sept. A very 
few Ad undergo complete moult in Spain in 
autumn. PreN Ad and Juv complete 
in winter quarters; Oct.-Dec. in West 
Africa, late Dec.-early March in Uganda, av 
P duration 70-80 days but considerable 
variation; est P duration I retrap Malawi 82 
days; of 2 fresh plumaged birds in South 
Malawi in April, l showed signs of having 
previously suspended after renewing P l-P4. 
There is much partial, and usually irregular 
R moult on breeding grounds, especially in 
newly arriving birds and in early part of 
breeding season. (222,272,440,441,452,552, 
638,702). 

DARTFORD WARBLER 
**Sylvia undata 

P: 10, o.r. S:6,E T:3 R: 12 
Ad postN complete Aug.-Nov.; UK 
Pscores: 3 o I 1-16 Sept. 20,23,26; o I Oct. 
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48, ~ 27 Sept. 46. PreN partial (B, some R?) 
Feb.-March. PJ partial (B, T (irregular), 
some/all R?) Aug.-Nov. (61,277,608,703, 
710). 

LESSER WHITETHROAT 

P:10, o.r. S:6,E T:3 
***S. curruca 

R:12 
Ad postN complete before migration early 
July-late Aug./ Sept.; P duration c 40 days; 
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Ad apparently migrate soon after finishing 
P moult but not before; in UK l Ad with 
recently fledged young Pscore 2 on 21 July. 
PreN partial (B,4 inner S, some R) in winter 
quarters in Sudan 45% moulting R March­
April (unaged). PJ partial (B, up to 6 GC 
( occasionally all?)), June-Sept. (237,277, 
298,344,441,552,703). 

COMMON WHITETHROAT 
****S communis 

P:10, o.r. S:6,E T:3 R:12 

Ad postN complete early July/ mid Aug.­
early Aug./ late Sept.; P duration c40-45 
days; late moulting birds may not finish 
before migrating (a few may not even start); 
some birds on passage with growing S; 
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small numbers with suspended P, (3% in 
Iberia, 8% in Crete) with variable number 
old P retained (apparently more frequent in 
eastern icterops in Kenya); more birds with 
all new P and suspended S (3% Iberia, 67% 
Crete); S start when Pscore 20-30, S 
duration 30 days, sequence rather irregular, 
S6 apparently moulted with T; R start and 
finish before S. PreN partial (B, inner S, 
some R) or complete (apparently usually 
partial in communis) March/ April. PJ 
partial (B, T and sometimes S6, up to c6 GC 
(occasionally all?)), late June-Sept. 
(42, 73, 144, 233, 236, 237, 247, 277, 298, 
327, 359, 441, 447, 470, 493, 542,552,582, 
612, 703, 710). 

GARDEN WARBLER 
P: 10, o.m. S:6,E T:3 

**S. borin 
R:12 

Ad postN variable; most partial (B), but a 
few undergo complete moult; in UK there 
are 14 records of active P moult and a 
further 13 with active T but all old P 
(occasional birds in active P moult also 
found in Sweden, Belgium, Netherlands, 
Spain); some, at least, suspend P, I in UK I I 
Aug. suspended after replacing Pl-P4, 3 of 
74 in Iberia suspended (2 birds replaced PI, 
I bird P I-P4 \; in UK the few which P moult 
apparently start early July, thus Ad with all 
new P unlikely to be found before c!0 Aug. 
PreN complete in winter quarters late N av.­
March, P duration 65-75 days; S start at 
Pscore 18-25, finish about same time as P; R 
start at Pscore 20-25, finish at Pscore 35-40; 
head moult finishes 5-10 days after P; not 
known whether birds which undergo 
complete moult m autumn also undergo 
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Primary moult of Garden Warblers caught at 
Kampala, Uganda: redrawn from Pearson 
(1973a) 

complete spring moult. PJ partial (B, 
usually 6 or more GC, inner S) June-Sept., 
duration 30-35 days; complete moult in 
winter quarters starting a little later than 
Ad. (62,63, 78,124,136,192,222,247,277, 
298, 331, 359, 395, 441, 447, 552, 608, 703, 
710). 

BLACKCAP ****S. atricapilla 
P: IO, o.r. S:6,E T:3 R: I 2 
Ad postN complete before migration, early 
July/late Aug.-late Aug./late Sept., some 
early birds finish before others started; ~ 
SO BLACKCAP n. 689 
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may be later starting than 5; P duration 45-
50 days, late starters apparently moult more 
quickly than early ones. PreN partial (B, 1-4 
inner S (T), some/ all GC) Jan.-March. PJ 
partial (B, some inner S, 6 or more (often 
all) GC), July-Sept. (62, 63, 237,277,298, 
331, 440, 441, 552, 622, 703). 

WOOD WARBLER 
* Phylloscopus sibilatrix 

P: IO, o.m.r. S:6,E T:3 R: I 2 
Ad postN partial (B, sometimes T and 
corresponding GC, lesser WC and 
occasionally I or more R), mid June-early 
Aug. before migration. PreN complete in 
winter quarters mid Dec./ Jan.-March. PJ 
partial (B) starts when c30 days old, July­
Aug. (209,210,572,625,701). 

CHIFFCHAFF *** P. col/ybita 
P:10, o.r. S:6,E T:3 R:12 
Ad postN complete late June/ late Aug.-early 
Aug./ early Oct. before migration; P 
duration c45 days. PreN partial, very 
variable in extent (B, sometimes T and 
centre R) Dec./ Jan. PJ partial (B,T 
(occasionally S4-S7 in captive birds), some 
inner GC (occasionally all), some replace 
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centre R); captive birds started when 60-70 
days old, in wild a lapse of 2-3 weeks 
between completion of Juv plumage and 
start of P J moult, July-Oct. (210,211,212, 
237,298,383,416,441,518,552,625,701). 

WILLOW WARBLER **** P. trochilus 
P: I 0, o.r. S:6,E T:3 R: I 2 

Unique among British Passerines in that it 
undergoes 2 complete moults each year. Ad 
postN complete before migration early 
June/late July-late July/early Sept.; P 
duration c30-40 days UK, 37(29)-40 days 
SO WILLOW WARBLER 
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Finland, captive birds c50 days Germany; in 

45 

Finnish acredula some 5 may start P during 
incubation others not until young fledged, <j) 
later(I0-15 days?); in UKcJand <j) may start 
P moult whilst feeding young, especially in 
late/ replacement broods. In Cleveland 5 
start P moult over period of 14 days, <j) start 
extends over 21 days and a little later than 
5; migration apparently starts as soon as 
moult finished; some suspend/ arrest S ( 6 of 
250 in Iberia, 40 of 450 in Crete); 57% in 
Crete did not moult S in normal sequence, 
S l ,S2,S3 and S6 were the most likely to be 
replaced before suspending. PreN complete 
in winter quarters mid Dec-early April; P 
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Primary moult in Africa of Willow Warblers 
caught at Kampala, Uganda: redrawn from 
Pearson (1973a) 

duration est 65-80 days Uganda, 60-70 days 
Kenya; S start at Pscore 20-30, inner 2S 
finish growth after P; R start at Pscore 25, 
finish Pscore 35, centrifugal.PJ partial (B, 
all birds moult all lesser WC, most only 
moult inner median WC (a few all), a few 
moult 1-2 inner GC); moult starts 
when c23 days old late June-Sept.; 
apparently some birds start moving before 
finishing moult. Most undergo complete 
moult in winter quarters as Ad, but a few 
birds apparently only moult B and WC, 
having very worn P,S,R in spring. In 
Belgium I of 16 birds in May had not 
undergone any preN moult. (10,25,42,53, 
136,163,178,209,210,211,212,214,233, 
234, 236, 237, 252, 298, 327, 359,415,416, 
441, 447, 507, 552, 608, 612, 622,624,625, 
701). 

GOLDCREST *** Regulus regu/us 

P:10, o.r. S:6,E T:3 R:12 
Ad postN complete late June-mid Oct.; P 
duration c55 days, av 52 days in captive 
birds; some may start P moult after 1st 
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brood and suspend during 2nd brood (I 
suspended after renewing Pl-P3 27 July). 
PJ partial (B, median and lesser WC, 
sometimes some inner GC and T8) July­
Sept., duration c50 days. (298,616,710). 

FIRECREST * R. ignicapillus 
P: I 0, o.r. S:6,E T:3 R: 12 

Ad postN complete July-Sept., duration 
c53 days. PJ partial (B, median and lesser 
WC, GC and T?) July-Sept., starts when 37-
39 days old. (298,616,710). 

MUSCICAPIDAE 
SPOTTED FLYCATCHER 

*** Muscicapa striata 

P:10, o.r. S:6,E T:3 R: 12 

Ad postN partial (B) July-Sept., some also 
moult T, some inner S and WC, and 
occasionally some P and centre R; in UK 
most moult some T, sequence irregular but 
most start with T8; there is I UK record of 
Ad in P moult (I Aug: Pl score 3, P2 score 
I, P3-P IO old), and 11 of birds replacing 1-3 
S (irregular sequence); in Finland 63-85% 
moult T (sequence variable) and I bird 
moulted inner S; in Crete 3 of 119 had 
suspended Sand 104 suspended T, in Iberia 
9 of 32 had suspended P or S. PreN 
complete in winter quarters Nov.-March but 
some birds may suspend and finish on 
breeding grounds; although generally noted 
that P,S, and R moult is in reversed 
sequence (P ascendant, S descendant, R 
centripetal) there is considerable irregul­
arity (704): P9-P7 are moulted I st 
ascendantly, PIO often seems to moult later; 
moult of P coverts does not seem to be 
linked with corresponding P; Alula usually 
moult concurrently with P7-PIO; R usually 
centripetal, does not appear to be in phase 
with any particular stage of moult; T 
moulted before S; S often begin 
descendantly from S6, but perhaps as 
frequently ascendantly from SI, irrespec­
tive of whether SI or S6 dropped I st, moult 
apparently occurs from both ends of S tract 
to meet at S3/ S4. PJ partial (B, T and 
occasionally S6, some inner GC) July-Sept.; 
complete moult in winter quarters as Ad but 
rather later. (134,136,237,269,359,587, 
612,696,704,710). 

PIED FLYCATCHER 
** Ficedula hypoleuca 

P:IO, o.r. S:6,E T:3 R:12 

Ad postN complete June/ July-Aug.; in 
Finland all P and T replaced but variable 
number S and it appears that not all birds 
replace all S before migrating; P duration 
c45 days Finland; in Finland cl0-25% 5 
start P moult early June, but most ~ not 
until mid July; in UK both sexes regularly 
start P moult whilst feeding young in late 
and replacement broods; in Iberia 4 of 421 
had suspended S (all had new P). PreN 
partial (B, 3 (4) inner S, inner GC) Jan.-Feb. 
in winter quarters. PJ partial (B, a few birds 
a few GC) June-Aug. (112,237,269,359, 
710). 

TIMALIIDAE 
BEARDED TIT **** Panurus biarmicus 

P:9+1 v. S:6,E T:3 R: 12 
Ad postN complete, late June/ mid Aug.­
late Sept./ early Oct.; P duration 45-55 days 
m Suffolk and broadly similar estimates 
50 BEARDED TIT 
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Only birds recorded as adults are plotted: 
additional data from Pearson (/975) added. 

elsewhere; all tracts moult within period of 
P moult. PJ complete; in Suffolk most start 
late July/early Sept. and finish early 
Sept./ early Oct.; early fledging birds have 
longer period between fledging and onset of 
P J moult than later birds ( those fledged by 
early June start P J 7-9 weeks later, those 
fledged early July 5-6 weeks later, and those 
fledged during Aug. 2-4 weeks later); P 
duration apparently variable, those starting 
in July c55 days, in first IO days Aug. c50 
days, after IO Aug. c44.5 days, very late 
starters may moult in less than 40 days; 
quicker moult of late birds due to more 
feathers being replaced at once; all birds 



drop Pl and P2 in quick succession, P3 (in 
late starters also P4) dropped before Pl 
starts growth; SI shed with P4/ P5; T shed 
in rapid succession starting when P4 
dropped; R start at about same time as T; B 
moult unusual: moult within individual 
centres of tracts very synchronized; many 
downy feathers present in I W birds 
(particularly under tail coverts and sides of 
dorsal tract) are lost early in breeding 
season. (91,245,444,553,562). 

AEGITHALIDAE 
LONG-TAILED TIT 

**** Aegithalos caudatus 

P: 10, o.r. S:6,E T:3 R:12 
Centre R in Juv = R5, in Ad =R3 
Ad postN complete late May/early July­
late Aug./early Oct. P duration cS0 days; S 
SO LONG-TAILED TIT Ad 

80 80 

n.199 

40 

30 

20 

10 

0 

so 80 

40 

30 

20 

10 

and R start c2 weeks after P at Pscore c 11. 
PJ complete early June/ mid July-early 
Sept./early Oct. (23,217,218,356). 

PARIDAE 
MARSH TIT *** Parus palustris 

P:10, o.r. S:6,E T:3 R:12 

Ad postN complete mid May/ late June-late 
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July/mid Sept. P duration cS0 days. PJ 
partial (B, some/ all GC, TS, some centre R) 
June-Sept. (126,298,710). 

WILLOW TIT *** P. montanus 
P: 10, o.r. S:6,E T:3 R:12 
Ad postN complete mid May/ late June-late 
July/ mid Sept.; P duration c70 days in UK, 
so WILLOW TIT n-401 y70 70 
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c77 days in Finland where o start a little 
earlier than <;' and onset of moult overlaps 
end of breeding. PJ partial (8, some/all GC, 
TS, some centre R) June-Sept. (298,327, 
424,622). 

CRESTED TIT 

P:10, o.r. S:6,E T:3 
* P. cristatus 

R:12 
No information available for Scottish birds. 
Ad postN complete Aug.-Oct. (from July in 
USSR); no overlap of breeding and moult 
in Finland; in Iberia pattern, timing and 
duration similar to other Parus spp. PJ 
partial (B, c6 GC, TS); in USSR 1st broods 
start July, 2nd broods Aug. (60,126,424). 

COAL TIT *** P. ater 

P:10, o.r. S:6,E T:3 R:12 

Ad postN complete, late May/late June­
mid Aug./ early Sept. P duration c70 days; 
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PJ partial (B, 4-7 GC in 1st broods (2nd 
broods may retain all), l-3T); timing and 
extent variable; in UK a very very few moult 
all GC mid July-mid Sept.; in French Alps 
30% renew Alula. (298,512,550). 

BLUE TIT 
P: 10, o.r. S:6,E T:3 

**** P. caeru/eus 
R:12 

Ad postN complete and commonly starts a 
few days before young fledge; mid 
May/ early July-early Aug./ late Sept.; 6 
sometimes start before Q , and IS before 
older birds; in England Southern breeders 
start somewhat earlier than Northern 
breeders, the latter moult more quickly; P 
duration 62-85 days Cambridgeshire; data 
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Although many ringers do not sex Blue Tits 
only those recorded as males are plo11ed 

for all England total moult I 15-120 days, P 
moult covers cl st 60% of this period, 6 75 
days, Q 80 days; P duration c70 days 
Finland; S start at Pscore 10-30 and is rarely 
finished by end P moult; B and head 
contihue for cl month after P replaced; R 
start soon after P ( most start before Pscore 
15) and finish from Pscore 30. PJ partial (B, 
1-3 T) mid July-early Oct.; extent of moult 

varies from year to year and betwee,. sexes, 
sometimes most retain 2-3 (sometimes up to 
6) old GC, in other years few have any old 
GC and up to 1/2 also renew Alula and 
Carpal Covert; cl5% renew centre R. (136, 
171,180,237,298,327,453,550,608,622) . 

GREAT TIT ****P. major 

P:10, .o.r. S:6,E T:3 R:12 
Ad postN complete, may start before young 
fledge; late May/late July-late July/early 
Oct.; 6 sometimes start before Q; in 
England Southern breeders start earlier 
than Northern birds; P duration 6 75 days, 
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Q 75-80 days late starting birds being 
slightly quicker in UK, c70 days in Finland, 
in Belgium c89 days (captive birds 86-99 
days); S start at Pscore 10-25 and may 
continue for several days after P finish; R 
start at same time as S, finish Pscore 45; T 
start Pscore 10-25, finish Pscore 40. PJ 
partial (B, 1-JT) late July-late Sept.; in Kent 
80% replaced all R but none replaced Alula; 
8% in Hertfordshire replace all/ part Alula; 
extent of GC moult variable, often all are 
replaced (in Hertfordshire c20% retain 
some old GC-usually 3 or less); in Belgium 
50+% moult Alula (twice as many 6 moult 
as Q), more early fledged birds moulting 
than later ones (this high proportion of 
birds replacing Alula is of interest since 
more 2nd broods in Belgium than in UK, 
thus one would expect more birds to moult 
in UK than in Belgium); 1st broods in 
Belgium moult R when c80 days old, 2nd 
broods when c65 days old, and in USSR 
period between fledging and start of P J 
moult shorter in later fledged birds, later 
fledged birds also finish moult more 
quickly; in lTK usually moult some centre R 



seldom all, in Belgium and Germany moult 
all R. (129,130,136,171,237,298,327,424, 
550,608). 

SITTIDAE 
NUTHATCH **Sitto europaea 
P: 10, o.r. S:6,E T:3 R: 12 

Ad postN complete, late May-mid Sept. P 
duration c80 days; evidence for a preN 
so 
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moult "is very scanty and is not conclusive" 
(49). PJ partial (8, but not GC? some T?) 
July-end Aug. (49,710). 

CERTHIIDAE 
TREECREEPER ***Certhia familiaris 
P:10, o.r. S:6,E T:3 R:12 
Ad postN complete early June/ early July­
late July/early Sept.; Pdurationc70days; S 
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start at Pscore c20, finish about same time 
as P; R2-R6 dropped almost simultaneous­
ly soon after P start, once outer R 
.sufficiently well grown to provide support 
RI dropped, RI finish growth 1-2 weeks 
after rest of R and at about same time as P 
finish. PJ partial (8, all GC, some inner S) 
July-Oct. (170,241,581,710). 
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ORIOLIDAE 
GOLDEN ORIOLE *Orio/us oriolus 

PIO S:6,E T:4/5 R:12 
Ad postN partial (8, some birds also replace 
some inner S and some central R) before 
migration, c;? starting late June/ July; 4 of 11 
in Iberia had suspended S, all had old P. 
PreN complete in winter quarters Nov.­
early Feb.; in captive birds total duration 
c70 days, SI dropped !,st, then S2 and S7, 
then S8 and S9 (captive); R centrifugal. PJ 
partial (8) starts soon after fledging; 
complete moult in winter quarters as Ad. 
(126,298,359,608,718). 

LANIIDAE 
RED-BACKED SHRIKE 

* Lanius collurio 
P: 10, o.r. S:6,E T:4 R:12 

Ad postN partial (8) before migration, early 
July-Sept., with a peak in late July/ early 
Aug.; a few start wing moult; of 130 in 
Crete, 4 suspended P (2 birds had replaced 
Pl, I bird Pl and P2, I bird Pl-PS), I had 
suspended S, 82 had suspended T, more 
birds in suspended moult in early Sept. than 
later in month. PreN complete moult in 
winter quarters, from Oct. in Zaire, Dec.­
March in East Africa; flight feathers 
replaced in 80-85 days. PJ partial (some 8, 
c5 (occasionally more, never all) GC) 
starting immediately after fledging; 
complete moult in winter quarters Nov.­
Feb. "(53, 126, 215, 276, 298, 318,440,447, 
542,608,612,650). 

CORVIDAE 
For details of pterylosis of European species 
see Morlion and Vanparijs (1979). Seel 
( 1976) details moult in all feather tracts. 
JAY ***Garrulus g/andarius 
P:10, o.r. S:6,E T:4 R:12 

Ad postN complete early June/ mid July­
early Sept./ mid Oct.; 6 and c;? at same time; 
complete moult lasts cl02 days, P duration 
c92 days, S duration c74 days, T duration 
c53 days, R duration c66 days; moult starts 
with dorsal tract, Pl drops c5 days later, SI 
drops with P4/ PS; moult continues in 
ventral and dorsal tracts throughout winter 
Nov.-March. PJ partial (B, lesser WC, 
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Additional data from Holyoak (/974) included 

sometimes IT), moult of GC variable, in 
UK c6 or less, in Switzerland 50% moult l or 
more (3 of 50 replaced all), in Sweden none; 
no Swedish birds moult Alula, 50% in 
Switzerland moult part (3 of 50 replaced 
all); some may replace Pl-P2 and centre R 
during l st year. (28,34,260,352,489,528, 
608). 

MAGPIE 
P: 10, o.r. S:6,E T:4 

** Pica pica 

R:12 

Ad postN complete early June/ mid July­
Sept./ Oct. (Nov.); 1st birds to start moult 
are 2Y 5 next 2Y c;? and older 5, finally 
older c;? (most 2Y do not breed); P duration 
c95 days (260), 131 days (528); S l starts 
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Additional datafrom Holyoak (1974Jinc/uded 

growth c46 days after PI (apparently 2Y 
start S moult at a later stage than Ad 
breeders), S duration cl 13 days, T duration 
c61 days, Rdurationc88days. PJpartial(B, 
all GC, sometimes some centre R) June­
Sept. (28,237,260,298,528,710). 

CHOUGH 
P:10, o.r. 

* Pyrrhocorax pyrrhocorax 

S:6,E T:4 R:12 
Ad postN complete June-Oct.; P duration 
c92 days. PJ partial (B, lesser and median 
WC) Aug.-Sept. (260,710). 

JACKDAW ** Corvus monedula 
P:10, o.r. S:6,E T:4 R:12 
Ad postN complete late May/early July­
mid Aug./ early Oct.; 2Y start before older 
birds; P duration cl05-127 days (cl66 days 
in captive birds); SI starts growth 48 days 
after Pl, S duration c94 days, T duration 
c69 days, R duration c58 days. PJ partial (B, 
3 inner GC) in autumn. (28,260,528,710). 

ROOK *** C. frugilegus 

P: 10, o.r. S:6,E T:5 R: 12 
Ad postN complete early May/ late June­
early Aug./Oct.; 2Y birds start 1st, next 
older 5, finally older c;? (which may moult 
more quickly); Ad in captivity dropped Pl 
2-3 days after young left nest; P duration 
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Additional data from Holyoak (1974Jincluded 

c I 07 days (260), cl 62 days (528); SI drops 
c45 days after Pl, S duration cl05 days, T 
duration c88 days (sequence 8-9-10-11-7), R 
duration c92 days. PJ partial (B, inner 3 
GC) June-Sept.; loss of feathers from chin 
and cheeks may start Jan.-Feb., feathers 
over nares later (March/ April/ May), in 
Scotland captive Q finished facial moult in 
71 days; some birds may replace P l-P2 and 
centre R during 1st year. (30,149,260, 
298,339,489,528,608,709). 



CARRION/ HOODED CROW 
**C. corone 

P: 10, o.r. S:6,E T:5 R: 12 
Ad postN complete early May/mid July­
early Aug./ mid Oct.; non-breeding 2Y start 
cl-2 weeks before breeding birds; P 
duration cl33 days (260), cl 72 days (528); S 
duration cl25 days; Sand Tin sequence 8-1-
9-2-7 / 3-IO/ 11-4-5-6; Tdurationc89days, R 
duration c98 days (centrifugal); in Germany 
3 of 1000 had not renewed P9 and PIO. PJ 
partial (B) June-Sept.; GC variable, none­
all, in Germany 35% moulted some. 
(28,260,292,298,528). 

RAVEN *C. corax 

P:10, o.r. S:6,E T:5 R:12 

Ad postN complete March/ April-Sept./ 
Oct.; P duration cl40 days UK, 140-145 
days Finland, captive birds in Germany 
140-145 days; S start when P4/ P5 dropped, 
finish at same time as P. PJ partial (B, some 
lesser and median WC?) autumn. (208, 
260,327,710). 

STURNIDAE 
STARLING 
P:10, o.m.r. 

****Sturnus vulgaris 
S:6,E T:3 R: I 2 

Ad postN and PJ complete; in UK no 
obvious difference in timing in 5 and (;!; Ad 
in South England and Wales late May/ late 
June-early Sept./ early Oct., P duration c80 
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days, Ad in North England and Scotland 
start and finish a little later. Juvs in South 
England and Wales early June/ mid July­
early Sept./ mid Oct., in North England and 
Scotland cl week later, those on Scottish 
Isles (Fair Isle, North Ronaldsay, Lewis) 
start late June/ early July; SI dropped with 
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P6, S5/ S6 finish at same time as P9 (PIO 
earlier); T, GC and lesser WC moult at same 
time as PI; Alula renewed when P9 ½ 
grown; R start late, RI dropped 1st, then 
irregular; exceptionally Juv Alula and up to 
3 Juv Smay be retained. (29,33,92,213,237, 
298,319,388, 526,608,698). 

PASSERIDAE 
HOUSE SPARROW 

**** Passer domesticus 
P: 10, o.m.r. S:6,E T:3 R:12 
Ad postN and PJ complete; in South 
England and Wales Ad 5 mid July/late 
Aug.-mid Sept./ late Oct., P duration c60 
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80 
days ~ have a wider scatter, some starting 
late June, some finishing early Nov.; North 
England and Scotland similar, 5 a little 
earlier than ~. Southern Juv mid 
June/ early Sept.-early Sept./ late Oct. early 
starters P duration c80 days, later birds c50 
days, northern birds probably start a little 
later, few data; in USA P J start c5 weeks 
after fledging. In Germany total moult 
duration of Ad 82 days, Juv quicker; P 
duration 65-85 days Finland. S start when 
PS dropped, sequence 8-1-9-7-2-3-4-5-6; 
Alula starts when P7 dropped, GC moulted 
simultaneously with P4; R centrifugal 
starting when PS dropped, finish while P9 
growing; B starts when P3 dropped. In 
Texas 6 of 130 Ad had suspended after 
replacing Pl and P2. (31,69,96,188,298,327, 
681,717). 

TREE SP ARROW **** P. montanus 

P:10,o.m.r. S:6,ET:3 R:12 
Ad postN and PJ complete. In UK ad start 
P from late June, most starting 2nd 1/ 2 July, 
last birds start early/ mid Sept. J uv start 
from mid June, most in mid Aug. (6-13 days 
later than Ad), but there may be a smaller 
earlier peak in onset of moult at same time 
as Ad; period between fleding and start of 
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Redrawn from Bibby (1977) 
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P J moult shorter in late fledged birds (c36 
days post fledging I st broods, 24-26 days 
2nd broods, Hertfordshire), in Poland 2nd 
brood young moult more quickly than 1st 
broods, no difference in UK. P duration c60-
70 days, Ad probably slightly quicker than 
Juv. S start at Pscore c22, finish at same 
time as P or up to 17 days later, S duration 
c53 days. In Austria I Ad feeding young 
having replaced Pl • and suspended. 
( 65,66,103,123,295,396,472,675). 

FRINGILLIDAE 
CHAFFINCH **** Fringilla coelebs 

P:9+1 m. S:6,E T:3 R:12 
Ad postN complete, early June/ late July­
mid Aug./ late Sept. (early Oct.); P duration 
c70 days UK, c70 days Finland, in USSR 65 

SO CHAFFINCH 9 n=515 
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days at 60°N and 70-80 days in 
Crimea/ Ukraine; 'arrested' moult recorded 
in migrant birds in 2nd ½ Sept./ Oct. in 
White Sea/ Baltic Sea area. PJ partial (B, 
c5+ GC (often all), 1-3 T) early Aug.-late 
Sept.; in Baltic P J starts 20-30 days after 
completion of Juv plumage; duration P J 
moult 45 days at 60°N in USSR, 50 days in 
Crimea/ Ukraine. (136,137,138,139,188, 
235,237,327,405,417,551,623). 

BRAMBLING * F. montifringilla 

P:9+1 m. S:6,E T:3 R:12 
Ad postN complete before migration, in 
Finland mid July-early Sept.; 5 start c2 
weeks before ~ while most of population 
has nestlings but not known whether 5 start 
moult whilst feeding young; P duration c55-
58 days Finland; Ad ~ Scotland 27 July 
Pscore 23. PJ partial (B, some GC) Aug.­
Sept. (137,163,234,327, 608,710). 



SERIN 
P:9+1 m. S:6,E T:3 

* Serinus serinus 
R:12 

Ad postN complete late Aug.-mid Oct; Ad 
5 Lincolnshire 12 Aug. Pscore 14. PJ 
partial (B, some GC and inner S) late Aug.­
mid Oct., some have complete moult in 
Portugal. (298,495,608,710). 

GREENFINCH ****Carduelis chloris 

P:9+lm. S:6,E T:3 R:12 
Ad postN complete early July/mid Aug. 
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UK, 75-85 days Finland, captive birds in 
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UK 90-123 days; total moult duration cl05 
days UK, captive birds 109-131 days. PJ 
partial (B, some inner GC, 1-2 T) late Aug.­
mid Oct.; extent of P J moult variable, I% in 
UK may have complete moult, 10-20% in 
Portugal; I 0% recorded moulting P and Sin 
Germany; R moult variable, some in UK 
Moult of Grea1er Coverts by Juvenile 
Greenfinches Carduelis chloris in North 
Nouinghamshire (M. Boddy unpubl.) % 
of birds re1aining old Grea1er Coverts. 

No. old GC retained 
0 I 2 3 4 5-78-9 N 

5 44 19 II II 3 12 0 73 ~ 1979180 
~ 47 11 19 9 I 12 I 70 
5 55 17 9 5 5 8 I 398 I 981 / 82 
~ 43 11 18 5 4 16 3 247 

All birds caught between mid Nov. and mid 
May. 
replace all R, in Finland cl5% replace all R 
and 20-25% replace up to 5R (centrifugally); 
a few in UK replace Alula. (70,298,326,327, 
398,404,405,493,SSl,608,622,623,688). 

GOLDFINCH ***C. cardue/is 
P:9+1m. S:6,E T:3 R:12 
Ad postN complete early July flate Aug. 
early Sept./late Oct. P duration c70 days; 

SI drops with P5/ P6; R starts when P4/ P5 
dropped in sequence 2-3-4-1-5-6 (Austra­
lia). In Northern Hemisphere moult starts 
after breeding but in Australia may start 
during egg laying. PJ partial (B, c5+ GC 
(not all), 1-2 T) AugrSept.; some undergo 
complete P J moult, 3-4% in UK, 20-30% in 
Portugal, most in Spain, Sicily and Greece. 
(298,370,405,623,710). 

SISKIN 
P:9+1 m. S:6,E T:3 

**C. spinus 
R:12 

Ad postN complete starting late June/early 
Aug., P duration 70 days captive birds. PJ 
partial (B, 1-2 T, c5+ GC (very rarely all)) 
Aug.-Sept. (137,237,298,405,608,610). 

LINNET **** C. cannabina 
P:9+1 m. S:6,E T:3 R:12 
Ad postN complete, early July/late Aug.­
late Aug./late Oct. P duration c70 days. PJ 
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partial (B, c5+ GC (not all), I or a few 
centre R, occasionally 1-3 T) July-Oct.; 
complete moult very rare in UK, some 
regularly undergo complete moult in 
Mediterranean area. (137,298,325,405,608, 
623). 
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TWITE *** C. flavirostris 
P:9+1 m. S:6,E T:3 R:12 
Ad postN complete July-Sept./ Oct.; P 
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duration c75 days. PJ partial (8, all GC?, 1-
2 T) July-Sept. ( 405). 

COMMON REDPOLL 
P:9+ I m. S:6,E T:3 

**** C flarnrnea 
R:12 

Ad postN complete early July/ late Aug.­
early Sept./ early Oct.; P duration variable: 
North Norway o 48 days, ~ 54 day, no 
difference between sexes in UK; P duration 
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UKc 40-55 days, possibly slightly faster in 
North, c50 days in Finland; S start when 
Pscore 20-25 and finish same time as P; T 
start soon after P and full grown by Pscore 
30; in captive birds P duration 44-58 days, S 
duration 32-45 days, R duration 27-33 days, 
B duration 39-58 days. PJ partial (B, lesser 
and median WC, some from early broods 
moult inner GC (not all), rarely 1-2 T) late 
July-Oct. (74, 86, 137, 161, 162, 164, 234, 
303, 323, 327, 405, 407, 610, 622, 623). 

CROSS BILL ** Loxia curvirostra 
P:9+1 m. S:6,E T:3 R:12 
Most Ad have complete moult mid July­
mid Nov., but due to irregular breeding Ad 

have been found in moult in all months, 
except Jan.-March; P duration at least 12 
weeks. PJ partial (B, some inner GC), moult 
recorded in all months except Jan. In 
captive birds moult stated after breeding 
but in wild some breeding birds in moult; 
some Ad apparently suspend during 
'irruptions'. Ad and Juv o moulting before 
early July usually have yellowish feathers, 
while those moulting later usually have 
reddish ones, many birds which moult 
through this period have mixed plumage 
(change in colouration probably due to 
change in diet from old to new cones). In 
USA benti has partial preN moult in spring 
(head, throat). (301,408,409,543,627, 
628,630,665,694). 

BULLFINCH **** Pyrrhula pyrrhu/a 
P:9+1 m. S:6,E T:3 R: 12 

Ad postN complete mid July/early Sept.­
late Sept./ late Oct. P duration c60-75 days, 
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late starters moult more quickly; captive 
birds 84-89 days; in captive birds S duration 
63-66 days finishing after P, in wild finish 
before P. PJ partial (8, TS) late Aug.-mid 
Oct.; a very few early moulting birds replace 
all GC (more in Europe?), most retain some 
old GC (usually 3,4 or 5); old Carpal Covert 
usually retained, duration P J moult 7-9 
weeks. (137,172,206,403,404,405,406,551, 
608,623). 

HAWFINCH 
** Coccothraustes coccothraustes 

P:9+1 m. S:6,E T:3 R:12 
Ad postN complete mid July-end Sept., S 
start 2-3 weeks after P; UK Pscores: 30 July 
17; 31 July 3,15; 2 Aug. 2; 6 Sept. 33; 13 
Sept. 20; 5 Oct. 42,47,50,50. Moult duration 



clOO days in USSR. PJ partial (B, all GC?, 
very occasionally centre R and T) Aug.­
Sept.(135,249,351,387). 

EMBERIZIDAE 
LAPLAND BUNTING 

* Calcarius lapponicus 
P:9+1 m. S:6,E T:3 R: 12 
Ad postN complete July/ Aug./ Sept., 
timing of 6 and <j? similar; P duration 30-40 
days, total moult c50 days; R simultaneous 
in USSR. Ad preN partial (head, upper 
throat) April. PJ partial (B, lesser and 
median WC) Aug.-Sept., starting c3 weeks 
after fledging. (126,581,692,693, 710). 

SNOW BUNTING * Plectrophenax nivalis 
P:9+ I m. S:6,E T:3 R: 12 
Ad postN complete; mid July-late Aug. in 
NE Greenland, P start while still feeding 
fledged but dependent young, in Scotland B 
moult starts late July/ early Aug. while 
feeding young; P duration c28 days NE 
Greenland, 6 may start before <j?; S start 
when PI-P5 well grown and P6 and P7 
dropped, finish by time P9 full grown, est 
duration 15 days; est T duration cl7 days, 
T8 usually dropped I st; R almost 
simultaneous, est duration c23 days. Ad 
preN 'moult' largely due to abrasion, but 
some moult on head March. PJ partial (B, 
lesser and median WC) Aug.-Sept., spring 
moult similar to Ad. (14,205,298,401,434, 
586,710). 

YELLOWHAMMER 
*** Emberiza citrinella 

P:9+1 m. S:6,E T:3 R:12 
Ad postN complete early July/late Aug.­
late Aug./ late Oct. P duration c55 days; R 
SO YELLOWHAMMER n•341 
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centrifugal. PJ partial (B, some (probably 
not all) GC, some T, sometimes some centre 
R) July-Oct. - no evidence of complete P J 
moult (cf 146). (136,146,237,251,298,405, 
608,669). 

CIRL BUNTING * £. cir/us 
P:9+ 1 m. S:6,E T:3 R: 12 
No UK data. Ad postN complete, Aug.­
Oct.; 49 in Sicily 16-30 Aug. av Pscore 29.5, 
range 8-39. PreN partial (head) March­
April. PJ partial (B, all GC?, some T, 
sometimes some centre R) Aug.-Oct. (710). 

REED BUNTING **** £. schoeniclus 
P:9+1 m. S:6,E T:3 R:12 
Ad postN complete early July/late Aug.­
early Aug./late Sept. P duration variable: 
c55 days Finland, 51-60 days Sweden, in 
UK early birds (starting cl9 July) 50 days 
later birds (starting c7 Aug.) 33 days; the 
50 REED BUNTING n=994 
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quicker moult of UK birds in comparison 
with Sweden and central Europe probably 
due to there being more breeding attempts 
per season in UK, moult starting after 
breeding; B starts with dropping Pl and 
continues after P finished; GC replaced 
centrifugally from centre of tract. PreN 
partial (head) combined with abrasion. PJ 
partial (B, inner GC (probably not all), 
probably all T), July-Oct.; often replaces 
~entre R, early moulters more likely to 
replace all R than later birds; a few birds 
may occasionally undergo complete moult. 
(57, 95, 166, 234, 237, 296, 297, 298,327, 
480, 547,622, 710). 

CORN BUNTING *** Miliaria calandra 
P:9+1 m. S:6,E T:3 R:12 
Ad postN and PJ complete July-Oct. 
(occasionally later in Europe); P duration 
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All birds. whether juvenile, adult or unaged, 
are included 

c80 days, in some birds Sand R not finished 
by P.$core 50. (126,193,298,405). 
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GLOSSARY 

Anterior: at or towards the front of the bird or a particular structure. 

Arrested moult: a moult which would normally have been 'complete'which has stopped before 
all of the old feathers have been replaced. The old feathers, which have been retained, are 
then replaced in sequence at the time of the next complete moult. Thus a bird which has 
moulted PI to P7 and has then arrested would not replace the outer primaries until after PI 
to P7 had been renewed during the next moult. See also suspended moult (below). 

Ascendant: moult which progresses from a point in the wing inwards, towards the b'ird's body. 

Breeding plumage: plumage worn during all or part of the nesting season but which may be 
acquired much earlier. Some female ducks nest in a 'non-breeding'plumage but have earlier 
displayed and paired up in 'breeding' plumage. 

Centre: a moult centre is the position in the wing or tail of a bird where its moult starts. 

Centrifugal: a moult which progresses both ways, at the same time inwards and outwards, from 
a centre. For example tail moult which progresses from the central pair outwards. 

Centripetal: the opposite of centrifugal - a moult which starts at two centres and converges. 
For example tail moult starting with the outer pair and finishing with the central pair of 
rectrices. 

Complete moult: moult in which all of the feathers (including remiges and rectrices) are 
replaced. N.B. Some birds which have undergone a 'complete' moult may retain a few body 
feathers. 

Cycle: a sequence of moult, generally of the primaries, which eventually leads to their complete 
replacement. In large birds a cycle may be interrupted and last more than a year, for such 
species active moult from different cycles may be present at the same time. 

Descendant: moult which progresses from a point on the wing outwards, away from the bird's 
body. 

Diastataxy: a term, mainly used by taxonomists, applied to the condition shown by species 
with a gap in the secondaries below the fifth greater covert: this gives the impression that the 
fifth secondary is missing. This is often very difficult to see in the field. The orgin of this 
conditien is uncertain and is considered by some to be due to an 'extra' covert and by others 
to a 'missing' secondary (Humphrey and Clark 1961, Verheyen 1958). 

Distal: towards the outside, far from the bird's body. 

Eutaxy: where, unlike diasta~axy, each secondary has a corresponding greater covert. This is 
the more common condition; all passerines are eutaxic. 

Nuptial plumage: see breeding plumage. 

Partial moult: a moult during which only some of a bird's feathers are renewed, the great 
majority of remiges and rectrices always being retained. It may affect almost all feathers of 
other tracts (e.g. post-juvenile moult of Robins Erithacus rubecula in the autumn) or very 
few (e.g. pre-breeding moult of some buntings Emberiza sp.). 

Posterior: at or towards the back of a bird or particular structure. 

Post-breeding moult: one which takes place after breeding (usually complete). In some species 
this moult overlaps part or all of the breeding cycle. 

Post-juvenile moult: the first moult in which contour feathers are replaced, usually in the late 
summer of the first year and not affecting the flight feathers, but may be delayed until 
autumn of the second year in some non-passerines. 
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Pre-breeding moult: one which results in the assumption cf 'breeding' plumage (generally a 

partial moult, not undertaken by all species). 

Proximal: towards the inside, nearer the body - the reverse of distal. 

Rectrix: main tail feather (plural rectrices). 

Remex: main wing feather (plural remiges). 

Score: moult scores are computed for a tract by adding together the scores for individual 
feathers within the tract (see fig. 7b, page 28). Thus the primary score (Pscore) of a bird with 
IO primaries which are large enough to be recorded will lie between O (moult not started) and 
50 (all feathers completely renewed). 

Serially descendant: when a new moult cycle starts before the preceding one has finished 
(reached the outermost primary) so that there are two or more active moult centres in the 
wing which have started at different times and are following the same sequence. This is the 
equivalent of the German term S1affelrnauser (Stresemann and Stresemann, 1966). 

Simultaneous: all the feathers in a tract are lost at the same time. 

Staffelrnauser: 'step-wise moult', see serially descendant. 

Suspended moult: a temporary interruption of moult which is subsequently resumed at the 
point of interruption (King 1972). Unless a bird is subsequently retrapped having resumed 
its moult after the interruption it is not possible to distinguish 'suspended' from 'arrested' 
(see above) moult. The term arrested is frequently used in the literature to refer to birds 
whose moult is more likely to have been suspended. 

Tertial: the innermost secondary feathers, which usually moult as a group distinct from the 
other secondaries. In Part II the use of this term is generally restricted to Passerines as most 
have three easily found 'tertials'. They are also found in other groups but are seldom easy to 
define. 
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GERMAN TO ENGLISH GLOSSARY 

Many papers on moult have been published in German and the short list below of German 
terms and their English equivalents may assist English-speaking readers using such 
German publications. 

Absteigend .............................. Descending, decreasing 
Adultkleid ....................................... Adult plumage 

noch nicht in Adultkleid ..... Immature (not yet in adult plumage) 
Altvogel ................................... Old bird (Full adult) 
Armfliige/ ............................... Secondaries (as a group) 
Armschwinge ....................................... Secondary 
Aufsteigend ............................... . Ascending, increasing 
Brutk!eid ..................................... Breeding plumage 
Diesjiihrig ........................................... First year 

nicht diesjiihrig ................................. After first year 
Dritten Jahr ........................................ Third year 

nam dem dritten Jahr .......................... After third year 
Feder ................................................. Feather 
Federgeneration .............................. Feather generation 
Federwachstum ................................. Feather growth 
Grossgefieder ............................... Quill (flight) feather 
Handfliige/ ................................ Primaries (as a group) 
Handschwinge ........................................ Primary 
Gefieder ...................................... Feathers/ Plumage 
Jahreskleid .................................... Annual plumage 
Jugenkleid .. .................................. Juvenile plumage 
Jungvogel ................................. Young (juvenile) bird 
Karper .................................................. Body 
K6rpermauser ......................... Body (small feather) moult 
Links .................................................... Left 
Mauser ................................................. Moult 
Mauserfolge .................................... Moult sequence 
Mausernd ........................................... Moulting 
Mauserverlau.f ................................... Moult progress 
Mauserzeit . .................................... Moulting season 
Prachtk!eid ................................... Breeding plumage 
Rechts .................................................. Right 
Ruhekleid ................................ Non-breeding plumage 
Schwanz ................................................. Tail 
Schwingen ............................................... Wing 
Schirmfedern .......................................... Tertials 
Sperlingsvoge/ . ....................................... Passerine 
Schlichtk/eid .............................. Non-breeding plumage 
Sommerkleid . ................................. Breeding plumage 
Steuerfeder ................................. Tail feather, Rectrix 
Tei/mauser . ....................................... Partial moult 
Vollmauser ............................... Full (complete) moult 
Vorjiihrig .......................................... Second year 

Alter als vorjiihrig ........................... After second year 
Wachsend ............................................ Growing 
Wachstumsgeswindigkeit ........................ Speed of growth 
Winterkleid ....................... Non-breeding (winter) plumage 
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Join the BTO 
learn more 

Projects and activities include: 

• Breeding Bird Survey 

• Nest Record Scheme 

• Single species surveys 

• Commons Birds Census 

• Waterways Bird Survey 

• Bird ringing 

about birds 
The BTO gives you the opportunity 
to learn more about birds by: 

• getting involved in projects 

• reading our magazine 

• attending members meetings 

• reading our publications 

The BTO, a registered charity formed in 1933, aims to track the 
populations of the UK's birds using the combined skills of volunteers and 

professional staff. Information generated by your support is used for 
conservation action for birds. So join us today. 

Call 0 1842 750050 to join the BTO - today! 
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RINGING EQUIPMENT FROM THE BTO 
BTO Services Ltd (the trading company of the British Trust for Ornithology) offers a 
very comprehensive range of ringing equipment which is available to non-BTO 
ringers and other biologists. Some of the most popular items are described below; 
further information and a price list are available from Ringing Sales, BTO, The 
National Centre for Ornithology, The Nunnery, Thetford, Norfolk IP24 2PU, UK. 
Numbered metal rings are only available to BTO ringers. The BTO does not 
currently supply colour-rings. 

MIST NETS 
The use of mist nets is subject to legal restrictions in most countries. Within Britain 
mist nets are sold to suitably qualified BTO ringers and to the few biologists who 
have licences to catch bats. Other ringers wishing to buy mist nets must provide a 
copy of their ringing permit. All the nets we offer are made from netting 
manufactured in Japan to our specification. We stock a wide variety of sizes and 
types of net, some are made up in Japan and others are finished to a high 
specification in Scotland. 

SPRING BALANCES 
Two makes of spring balance are available. Pesolas, from Switzerland, and Salters, 
made in Britain. The former, with metal parts, range in capacity from 5 g to 20 kg 
(larger ones available to special order) whilst Salters are made from plastic and have 
capacities from 50 g to 2 kg. 

OTHER RINGING EQUIPMENT 
Wmg-rules: stainless steel rules (150 mm and 300 mm) with rivetted aluminium 
stops. 
Ringing pliers: pliers purpose-made to suit British rings from 2 mm to 19 mm 
internal diameter (including those made from very hard metals). 
Bird-bags: cloth holding bags, with draw strings, for birds. 
Head-lamps: torches which may be worn round the head so leaving both hands 
available for ringing operations. 
Stationery: specially designed pads and notebooks for recording ringing 
information. 
Cassettes: continuous cassettes for use with recorders for attracting birds. 

GUIDES 
Two of the BTO series of guides (apart from this one) are of particular interest to the 
ringer. One is the Identification Guide to European Non-Passerines by J K Baker, 
and the second, by Prater, Marchant and Vuorinen, deals with Holarctic waders. 
The Ringer's Manual (issued free to licensed ringers in Britain) is available to ringers 
resident abroad, and the indispensable Identification Guide to European Passerines 
by Lars Svensson is also available. 
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SPECIES INDEX 
Only bird species and groups are indexed_ Page numbers in bold type refer to the species entries in Part II 
- The Species Accounts. An asterisk* denotes that an illustration relevant to the species is included. 
This index was compiled by Jill Graves. 

A ccipiter genrilis 43 
nisus 21, 43* 

Accipiters 27 
Accipitridae 42-4 
Acrocephalus arundinaceus 19 

palustris 19, 71 
schoenobaenus 19, 70-1* 
scirpaceus I 9, 71 
spp. 19 

Acititis hypoleucos 53 
Aegithalidae 75 
Aegithalos caudatus 21, 75* 
Aix gaiericulata 40 

sponsa 40 
A lauda arvensis 21, 63* 
Alaudidae 63 
albatross 12 
Alea torda 57 
Alcedinidae 61 
A lcedo au his I 0, 25, 61 * 
Alcidae 57-8 
Alectoris rufa 46 
Alpochen aegyptiacus 39 
Anas acuta 40 

clypeata 39, 41 
crecca 40 
penelope 40 
platyrhynchos 20,40 
querquedula 41 
strepera 40 

Anatidae 39-42 
Anhimidae 10 
Anous tenuirostris 20 
Anser anser 39 

caerulescens 18 
Anseriformes 13,25,39 
Anrhus pratensis 64* 

spinoletta 65* 
alticola 11 *, 65 
k/einschmidti 65 

trivia/is 64* 
Apodidae 60 
Apterygidae 12 
Apus apus 13, 60 
Aquila chrysaetos 41 
Archaeopteryx 7 

Ardea cinerea 38 
Ardeidae 9, 38-9 
A renaria imerpres 53* 
Artamidae 9 
Asio jlammeus 60 

OIUS 60 
Athena noctua 59-60* 
Avocet 48 
Aythyaferina 41 

fuligula 41 
marila 41 

Bee-eater 16 
Bittern 38 
Black bird 69* 
Blackcap 72* 
Bluethroat 67-8 
Bobwhite 46 
Bombycilla garrulus 66 
Bombycillidae 66 
Botaurus stellaris 38 
Brambling 16, 80 
Brama canadensis 39 

leucopsis 18, 26 
Bucephala clangula 41-2 
Buceros bicornis 14 
Bucerotidae 21 
Bulbul, Hairy-backed 10 
Bullfinch 17, 26, 27, 30, 82* 
Bunting, Cir! 83 

Corn 21, 22, 83-4* 
Lapland 18, 83 
Reed 16, 20, 83* 
Snow 18, 83 

B.irhinidae 48 
Burhinus oedicnemus 48 
Buteo buteo 43-4 

b. vulpinus 44 
Buzzard 43-4 

Honey 42 

Calcarius lapponicus 83 
Calidris alba 47, 49 

alpina 18, 50 
arctica 50 
schinzii 50 



canutus 21, 49 
ferruginea 47, 50 
maririma 50 
minuta 41, 49 
remminckii 50 

Calonecrris diomedea 37 
Capercaillie 45-6 
Caprimulgidae 60 
Caprimulgus europaeus 60 
Carduelis cannabina 14,81* 

carduelis 81 * 
ch loris 14, 81 * 
flammea l 3, 30, 82* 
flavirostris 82* 
hornemanni 13 
spinus 81 

Cathartidae 12 
Cepphus grylle 51 
Cerrhia familiaris 25, 77* 
Certhiidae 77 
Cellia cetti 70 
Chaffinch 80* 
Charadriidae 47, 48-9 
Charadrius a/exandrinus 48 

dubius 48 
hiaricu/a 48 

rundrae 48 
morinellus 48 

Chiffchaff 19, 72-3* 
Chlidonias 56 

niger 51 
Chough 78 
Chryso/ophus amhersriae 46 

picrus 46 
Cinclidae 66 
Cine/us cine/us 25, 66* 

mexicanus 66 
Circus aeruginosus 42 

cyaneus 43 
pygargus 43 

Coccorhrausres coccorhraustes 82-3 
Coliiformes IO 
Colinus virginianus 46 
Columba livia 58 

oenas 58 
palumbus 58 

Columbidae 58-9 
Coot 47 
Cormorant 38 
Corncrake 47 
Corvidae 26, 27, 77-9 

Corvus corax 79 
corone 19 
frugi/egus 78 
monedula 78 

Corurnix corurnix 46 
Crake, Corn 47 

Spotted 47 
Crex crex 41 
Crossbill 82 
Crow, Carrion 79 

Hooded 79 
Cuckoo 10, 25, 59 
Cuculidae 10, 59 
Cuculus canorus 25, 59 
Curlew 51-2 

Stone 48 
Cygnus columbianus l 3 

cygnus 39 
olor 20, 39 

Delichon urbica 64 
Dendrocopus major 23, 62* 

minor 63* 
Diomedeidae 12 
Dipper 25, 66* 
Diver, Black-throated 36 

Great Northern 36 
Red-throated 36 
White-billed 36 

Dotterel 48 
Dove, Collared 58-9* 

Rock 58 
Stock 58 
Turtle 19, 59 

Dromaius novaehol/andiae 8 
Duck, Ruddy 42 

Tufted 41 
Wood 40 

Dunlin 18, 50* 
Dunnock 17*, 67* 

Eagle, Golden 44 
White-tailed 42 

eagle 22 
Eider 41 
Emberiza cir/us 83 

citrinella 83* 
schoenic/us 16, 20, 83* 
spp 101 

Emberizidae 83-4 
Emu8 
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Eremophila alpestris 21, 63 
Erithacus rubecula 21, 67*, IO I 

Falco columbarius 45 
peregrinus 45 
spp. 25 
subbuteo 45 
tinnunculus 21, 44* 

Falcon, Peregrine 45 
Falconidae 44-5 
Falconiformes 42 
Ficedula hypo/euca 20, 74 
Fieldfare 69 
Firecrest 74 
Flamingo 14 
Flycatcher, Pied 20, 21, 74 

Spotted 25, 74 
Fratercula arc/ ica 18, 58 
Fringilla coelebs 80* 

mont ifringil/a 16, 80 
Fringillidae 21, 80-3 
Fulica atra 47 
Fulmar 37 
Fulmarus glacialis 37 

Gadwall 40 
Galliformes 13, 22 
Gallinago gal/inago 51 • 

spp. 13 
Gallinago chloropus 47 
Gannet 38 
gannet 21 
Garganey 41 
Garrulus glandarius 27, 77-8* 
Gavia adamsii 36 

arctica 36 
immer 36 
stellata 36 

Gaviidae 13, 36 
Godwit, Bar-tailed 51 

Black-tailed 51 
Goldcrest 73-4* 
Goldeneye 41-2 
Goldfinch 81 * 
Goosander 42 
Goose, Barnacle 18, 26 

Canada 39 
Egyptian 39 
Greylag 39 
Lesser Snow 18 

Goshawk 43 

Grebe, Black-necked 36 
Great Cresterl 15, 36 
Little 36 
Red-necked 36 
Slavonian 36 

grebe 13 
Greenfinch 14, 81 * 
Greenshank, 52 
Grouse, Black 45 

Red 45 
Guillemot 57 

Black 57 
Gull, Black-headed 14, 2 I, 54* 

Common 54 
Glaucous 18, 55 
Great Black-backed 55 
Herring 55 
Iceland 55 
Ivory 18 
Lesser Black-backed 55 
Little 54 
Mediterranean 54 

gull 13, 16, 21, 27 
Gygis alba 56 

Haematopodidae 47-8 
Haematopus ostralegus 47-8 
Haliaetus albicilla 42 
Harrier, Hen 43 

Marsh 43 
Montagu's 43 

Hawfinch 82-3 
Heron 9 

Grey 38 
Hippolais spp. 19 
Hirundinidae 13, 63-4 
Hirundo rustica 13, 64* 
Hobl)y 45 
Hornbill, Great Pied 14 
hornbill 21 
Hoopoe 61 
hummingbird 10, 12, 13, 14 
Hydrobates pelagicus 37 
Hydrobatidae 37-8 
Hypsipett!s criniger 10 

Jackdaw 78 
Jay 27, 77-8* 
lynx torquilla 61-2 

Kestrel 21, 44* 
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Kingfisher 10, 25, 61 * Mergan~er, Red-breasted 42 
Kite, Red 42 Mergus merganser 42 
Kittiwake 56 serraror 42 
kiwi 12 Merlin 45 
Knot 21, 49 Merops apiaster 16 

Miliaria ca/andra 2 I, 83-4* 
Lagopus lagopus 45 Milvus milvus 42 

murus 21, 45 Moorhen 47 
Lanniidae 19, 77 Moracil/a alba 65-6* 
Lanius col/urio ?7 cinerea 65* 
Lapwing 27, 49 flava 65* 
Laridae 13, 54-6 Motacillidae 21, 64-6 
Lark, Shore 21, 63 mouse bird I 0 

Sky 21, 63* Muscicapa stria/a 25, 74 
Wood 21, 63 Muscicapidae 74 

lark 22 
Larus argenratus 55 Nightingale 67* 

canus 54 Thrush 67 
fuscus 55 Nightjar 60 

fuscus 55 Noddy, Black 20 
intermedius 55 Numenius arquara 51-2 

glaucoides 55 phaeopus 51 
hyperboreus 18, 55 Nuthatch 77* 
marinus 55 Nye!ea scandiaca 59 
melancephalus 54 
minutus 54 Oceanodroma /eucorhoa 37-8 
ridibundus 14, 21, 54* Oenanrhe oenanthe 68-9* 
spp. 21 o. leucorrhoa 69 

Limosa lapponica 51 Oriole, Golden 77 
/imosa 51 Oriolidae 77 

Linnet 14, 81 * Orio/us oriolus Tl 
Locusrella luscinioides 70 Osprey 44 

naevia 70 Ostrich 10, 12 
spp. 19 Ouzel, Ring 69 

Loxia curvirosrra 82 Owl, Barn 59 
c. benri &2 Little 59-60* 

Lullula arborea 21, 63 Long-eared 60 
Lu~cinia luscinia 67 Short-eared 60 

megarhynchos 67* Snowy 59 
svecica 67-8 Tawny 60 

cyanecula 68 owl 14 
Lymnocrypres minimus 51 Oxyura jamaicensis 42 
lyrebird 13 Oystercatcher 47-8 

Magpie 78* Pagophi/a eburnea 18 
Mallard 20, 25, 40 Pandion ha/iaerus 44 
Mandarin 40 Pandionidae 44 
Martin, House 64 Panurus biarmicus 21, 74-5* 

Sand 63* Paridae 75-7 
Me/anirra nigra 41 Partridge 46 
Menura spp. 13 Red-legged 46 
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Parus ater 75-6* 

caeruleus 76* 
cristatus 75 
major 76-7* 
montanus 75* 
palustris 75* 

Passer domesticus 21, 79-80* 
montanus 21, 80* 

Passeridae 79-80 
Penguin, Gentoo 13 
penguin I 0, 18 
Perdix perdix 46 
Pernis apivorus 42 
Petrel, Leach's 37-8 

Storm 37 
Phalacrocorax aristotelis 22, 38* 

carbo 38 
Phalacrocoracidae 38 
Phalarope, Grey 53 

Red-necked 53 
Phalaropus fulicarius 53 

lobatus 53 
Phasianidae 46 
Phasianus colchicus 46 
Pheasar,t 46 

Golden 46 
Lady Amherst's 46 

Philomachus pugnax 50 
Phoenicopteridae 14 
Phoenicurus ochruros 68* 

phoenicurus 19, 68* 
Phrlloscopus col~Fbita 19, 72-3* 

sibilatrix 72 
trochiloides 20 
trochilus 19, 73* 

acredula 73* 
Pica pica 78* 
Picidae 12, 22, 61-3 
Picus viridis 62* 
Pigeon, Wood 58 
Pintail 40 
Pipit, American Water 11 * 

Meadow 64* 
Rock 65* 
Tree 64* 
Water 65* 

Plectrophenax nivalis 18, 83 
Plover, Golden 49 

Grey 18, 49* 
Kentish 48 
Little Ringed 48 

Ringed 48 
Pluvialis apricaria 49 

squataro/a 18, 49* 
Pochard 41 
Podicepedidae 36-7 
Podiceps auritus 36 

cristatus 15, 36 
grisegena 36 
nigricollis 36 

Porzana porzana 47 
Procellariidae 37 
Prune/la modularis 17*. 67* 
Prunellidae 67 
Ptarmigan 21, 45 
Puffin 18, 58 
Puffinus gravis 37 

griseus 37 
puffinus 37 

mauretanicus 37 
Pygoscelis papua l 3 
P1nhocorax pyrrhocorax 78 
Pl'rrhula p1nhula 17, 26, 27, 30, 82* 

Quail, Bustard 22 

Rail, Water 46-7 
Rallidae 46-7 
Raf/us aquaticus 46-7 
Raven 79 
Razorbill 57 
Recurvirostra avosetta 48 
Recurvirostridae 48 
Redpoll 13, 30 

Common 82* 
Redshank 27, 52* 

Spotted 52 
Redstart 19, 68* 

Black 68* 
Redwing 69-70 
Regulus ignicapi/lus 74 

regulus 73-4* 
Riparia riparia 63* 
Rissa tridactyla 56 
Robin 21, 67*. 101 
Rook 78* 
Ruff 50 

Sanderling 47, 49 
Sandpiper, Common 53 

Curlew 47, 50 
Green 52-3* 
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Purple 50 Sternidae 13, 56-7 

Wood 18, 53* Stint, Little 47, 49 

Saxicola rubertra 68* Temminck's 50 

10rqua1a 68* Stonechat 68* 

Scaup 41 Srreptopelia decaocto 58-9* 

Scolopacidae 11, 47, 49-54 turtur l 9, 59 

Sco/opax rusticola 51 Strigidae 14, 59 

Scoter, Common 41 Strix a/uco 60 
screamer IO Struthio came/us IO 
Serin 81 Sturnidae 79 
Serinus serinus 81 Sturnus vulgaris 2 I, 79* 
Shag 22, 38* Sula bassana 38 
Shearwater, Cory's 37 Sulidae 21, 38 

Great 37 Swallow 13, 64* 
Manx 37 Wood 9 
Sooty 37 Swan, Mute 20, 39 

Shelduck 39-40 Whistling 13 
Shoveler 39, 41 Whooper 39 
Shrike, Red-backed 77 swan I 5 
shrike I 9 Swift 13, 60 
Siskin 81 Sylvia atricapil/a 72* 
Sitta europaea 77* borin 19, 72* 
Sittidae 77 communis 19, 71-2* 
Skua, Arctic 54 icterops 19, 72 

Great 54 curruca 71 * 
Southern 54 rupe/li 5 

Skylark 21, 63* spp. 19 
Snipe, Common 51* undata 71 

Jack 51 Sylviidae 70-4 
snipe 13 
Somateria 1110/lissima 41 Tachybaptus rufico/lis 36 
Sparrow, House 21, 79-80* Tadorna tadorna 39-40 

Tree 21, 80* Teal 40 
sparrow 22 Tern, Arctic 57 
Sparrowhawk 21, 43* Black 57 
Sphenisciformes I 0, I 8 Common 27, 56-7 
Starling 2 I, 22, 79* Fairy 56 
Stercorariidae 54 Little 57 
Stercorarius maccormicki 54 Roseate 56 

parasiticus 54 Sandwich 56 
skua 54 Sooty 5, 20 

Sterna albifrons 57 tern 13 
dougalli 56 Tetrao tetrix 45 
fuscata 5, 20 urogallus 45-6 
have/Ii 56 Tetraomidae 45-6 
hirundo 27, 56-7 Thrush, Mistie 70* 
paradisaea 57 Song 69* 
pikei 56 Timaliidae 22, 74-5 
portlandica 56 Tinamidae 9 
sandvicensis 56 tinamou 9 
spp. 56 Tit, Bearded 21, 22, 74-5* 
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Blue 76* 
Coal 75-6* 
Crested 75 
Great 76-7* 
Long-tailed 2 I, 22, 75* 
Marsh 75* 
Willow 75* 

Treecreeper 25, 77* 
Tringa erythropus 52 

glareola 18, 52* 
nebularia 52 
uchropus 52-3* 
rotanus 27, 52 

britannica 52 
robusra 52 

Trochilidae IO 
Troglodytes troglodytes 66-7* 
Troglodytidae 66 
Turdidae 67-70 
Turdus i/iacus 69-70 

merula 69* 
philomelos 69* 
pilaris 69 
rorquatus 69 
viscivorus 70* 

Turnicidae 22 
Turnix spp. 22 
Turnstone 53* 
Twite 82* 
Tyro alba 59 
Tytonidae 59 

Upupa epops 61 
Upupidae 61 
Uria aalge 57 

Vane//us vanellus 27, 49 
vulture 12 

Wagtail, Grey 65* 
Pied 65-6* 
White 65-6* 
Yellow 65* 

Warbler, Cetti's 70 
Dartford 71 
Garden 19, 72* 
Grasshopper 70 
Great Reed 19 
Greenish 20 
Marsh 19, 71 
Reed 19, 71 

.Ruppell's 5 
Savi's 70 
Sedge 19, 70-1* 
Willow 19, 73* 
Wood 72 

Waxwing 66 
Wheatear 68-9* 
Whimbrel 51 
Whinchat 68* 
Whitethroat, Common 19, 71-2* 

Lesser 71 * 
Wigeon 40 
Woodcock 51 
Woodlark 21, 63 
Woodpecker, Great Spotted 23, 62* 

Green 62* 
Lesser Spotted 63* 

woodpecker 12, 13, 22, 25, 61 
Woodpigeon 58 
Wren 66-7* 
Wryneck 61-2 

Yellowhammer 83* 
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