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Abstract. In this issue, Jenni and Winkler, Piersma, 
Thompson, and Willoughby offer commentaries on our 
modifications (Howell et al. 2003) to the Humphrey- 
Parkes system for naming molts and plumages (Hum- 
phrey and Parkes 1959; the H-P system). Piersma gen- 
erally accepts our revision and outlines how its use 
could improve our ability to understand other cyclic 
life-history phenomena. Both Jenni and Winkler and 
Willoughby disagree with the philosophy of the H-P 
system, particularly its ability to reveal homologies. 
Thompson accepts the H-P system but argues that our 
elaboration on the system is faulty. However, we be- 
lieve that despite a diversity of opinion concerning our 
proposal there is much common ground, including 
agreement regarding the homology of juvenal and ba- 
sic plumages across species and the utility of the new 
term "formative." The main points we review here are 
the potential dichotomy between homologies of molt 
and homologies of plumage coloration; the caution that 
should be applied when using plumage coloration to 
identify presumed homologous molts; and a clarifica- 
tion of definitions of plumage, molt, and the first plum- 
age cycle. We remain convinced that our modified ver- 
sion of the H-P system represents a significant im- 
provement in terminology, and will better reflect the 
homologies of molts. 

Key words: homology, molt terminology, plumage. 

El Problema del Primer Plumaje Baisico: 
Respuesta a los Comentarios sobre Howell et 
al. (2003) 

Resumen. En este ntimero, Jenni y Winkler, Piers- 
ma, Thompson y Willoughby ofrecen comentarios so- 
bre nuestras modificaciones (Howell et al. 2003) al sis- 
tema Humphrey-Parkes para nombrar las mudas y los 
plumajes (el sistema H-P; Humphrey and Parkes 
1959). Piersma en general acepta nuestra revisi6n y 
esboza c6mo su uso podria mejorar nuestra habilidad 
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para entender otros fen6menos ciclicos de las historias 
de vida. Tanto Jenni y Winkler como Willoughby estain 
en desacuerdo con la filosoffa del sistema H-P, parti- 
cularmente en cuanto a su habilidad para revelar ho- 
mologifas. Thompson acepta el sistema H-P, pero aduce 
que nuestra elaboraci6n sobre 6ste es err6nea. Sin em- 
bargo, creemos que a pesar de la diversidad de opinio- 
nes en torno a nuestra propuesta existen muchos pun- 
tos en los que convenimos, incluyendo la homologifa 
de los plumajes juveniles y basicos a trav&s de las 
especies y la utilidad del nuevo terminoformativo. Los 
puntos principales que aquif revisamos son la dicotomfa 
potencial entre las homologias de la muda y las ho- 
mologifas de la coloraci6n del plumaje, la cautela que 
debe tenerse al usar la coloraci6n del plumaje para 
identificar mudas presuntamente hom6logas y una cla- 
rificaci6n de nuestras definiciones de plumaje, muda y 
el primer ciclo del plumage. Seguimos convencidos de 
que nuestra versi6n modificada del sistema H-P repre- 
senta un mejoramiento significativo en la terminologia, 
que reflejard mejor las homologifas de las mudas. 

Recently, we (Howell et al. 2003) proposed modifi- 
cations to the system for naming molts and plumages 
introduced by Humphrey and Parkes (1959, 1963; the 
H-P system). Subsequent commentaries (Jenni and 
Winkler 2004, Piersma 2004, Thompson 2004, Wil- 
loughby 2004) reviewed our proposals, and we thank 
these authors for their thoughtful opinions, and editor 
David Dobkin for encouraging this discussion. 

We have little to add to our original paper (Howell 
et al. 2003), which we believe offers logical arguments 
to support our review of the H-P system, but discuss- 
ing our revision in light of the above-noted commen- 
taries may help readers come to grips with the much- 
neglected subject of molt in birds. Of the four com- 
mentaries, Piersma (2004) accepts our revision as a 
useful advance in comparing molts among species. We 
thus address this commentary to points raised by Jenni 
and Winkler, Thompson, and Willoughby. 

THE HOMOLOGY QUESTION 
We recognize that the most difficult aspect of our pro- 
posed revision may be acceptance of the idea that pre- 
formative molts (which include most conventional first 
prebasic molts) are not homologous with definitive 
prebasic molts, despite the frequent phenotypic simi- 
larities of the resulting plumages. However, even in 
species where preformative molts are complete, lead- 
ing Thompson (2004:202) to state that such molts 
"must be homologous with [the] definitive prebasic 
molt," we see no evidence to support their homology 
with prebasic molts. We maintain that such molts are 
simply one end of a continuum in which the prefor- 
mative molt replaces from one to all of a bird's feathers 
(Howell et al. 2003). Our view appears more parsi- 
monious to us because of great variation in the timing 
and extent of preformative molts, even in closely re- 
lated species, and because it reveals an underlying pat- 
tern in which the prebasic molts of all birds can be 
aligned and named consistently with respect to the cy- 
cles in which they occur (Howell et al. 2003). 

We do not disagree, however, that the coloration of 
formative and definitive basic plumages may be ho- 

mologous, simply that the molts producing them are 
not homologous. This potential dichotomy in homol- 
ogies of color and homologies of molt seems to be an 
underappreciated point; its recognition has been par- 
ticularly hindered by different meanings attributed to 
the word "plumage" (discussed later). 

Willoughby (2004) and Jenni and Winkler (2004) 
are advocates of the traditional, life-history-dependent 
approach to naming plumages. This system relies pri- 
marily on perceived functions or timings of plumages 
as they relate to a bird's life cycle (particularly the 
breeding season). Thus, their approach to plumage no- 
menclature differs philosophically from that of Hum- 
phrey and Parkes, who advocated divorcing nomencla- 
ture from other aspects of a bird's life cycle in order 
to better understand patterns of molt. Despite their 
overall rejection of the H-P system, both Willoughby 
(2004) and Jenni and Winkler (2004) agree in principle 
with our revision of the first cycle. Their main argu- 
ment is that the H-P system, including our modifica- 
tion of it, does not effectively reflect phylogenetic molt 
homologies. 

Humphrey and Parkes (1959:2) prefaced their ap- 
proach with the caveat "It is, of course, impossible to 
be certain that plumage sequences which appear to be 
exactly equivalent in various groups of birds are truly 
homologous in the phylogenetic sense; however, we 
believe it is not only useful but even necessary to treat 
such equivalence provisionally as homology... " (em- 
phasis ours). Howell et al. (2003) generally used the 
term "presumed homology" to underscore the provi- 
sional nature of this assumption. Such acknowledg- 
ments of uncertainty appear to have been overlooked 
by Willoughby (2004), Jenni and Winkler (2004), and 
others. We have no objection to calling presumed ho- 
mologous molts "comparable," as advocated by Jenni 
and Winkler (2004:190), but we argue that there is 
value in pursuing the quest for homology rather than 
viewing it as an unattainable goal. We also suggest that 
if homologies of color and of molt are treated sepa- 
rately, the revised H-P system does provide a termi- 
nology that can reflect molt homologies. 

We would like to think that a genetic basis will 
eventually be discovered that can reveal homologies 
of molts within and between species, and that this un- 
explored avenue will provide an independent means of 
evaluating hypotheses. For example, an alternative in- 
terpretation to the six-month cycles described by Mill- 
er (1961) for equatorial populations of the Rufous-col- 
lared Sparrow (Zonotrichia capensis), is that the preal- 
ternate molt has become complete (or nearly so), and 
that the basic cycle is still an annual one, as in tem- 
perate populations of Zonotrichia. Studying the breed- 
ing and molt cycles of Rufous-collared Sparrow pop- 
ulations progressively farther north and south could 
test this hypothesis, but identifying a genetic coding 
for prebasic and prealternate molts in Zonotrichia spar- 
rows could resolve the issue more convincingly. 

PROBLEMS WITH "PLUMAGE" AND COLOR 

Beyond the philosophical divergences discussed 
above, we find ourselves in close agreement with much 
of what Willoughby (2004) and Jenni and Winkler 
(2004) argue. But the similarities in our views are of- 



208 COMMENTARY 

ten masked by different meanings attributed to the 
same words. Foremost among these is the word 
"plumage." Humphrey and Parkes (1959) defined a 
plumage strictly as a single generation of feathers, hav- 
ing a one-to-one correspondence with molts, rather 
than emphasizing the color and pattern of the feathers. 
However, Jenni and Winkler, and Willoughby, associ- 
ate the word plumage with its traditional meaning of 
a bird's feathering, including its color and pattern (for 
which the H-P system provides the terms "feather 
coat" and "aspect"). For example, the glossy, unspot- 
ted breeding aspect of a European Starling (Sturnus 
vulgaris) is simply its worn basic plumage in H-P 
terms, but this is its breeding plumage in the life-his- 
tory system. 

Hence the argument by Jenni and Winkler (2004: 
188) for a system that "dissociates molt and plumage 
cycles where necessary," to reflect the fact that some 
birds enter the "adult molt cycle" at a different time 
to when they enter the "adult plumage cycle." The 
implication seems to be that the H-P system is inca- 
pable of such a dissociation because, by definition, 
only molts produce plumages. If we consider that Jenni 
and Winkler are using the term "plumage" in the sense 
of the H-P term "aspect," then we wholeheartedly 
agree with the dissociation of aspect from molt, since 
one of our contentions is that the process of molt is 
controlled separately, at least in part, from processes 
determining plumage coloration. Indeed, apparently in 
accordance with Jenni and Winkler, we (2003) termed 
cycles subsequent to the first cycle as definitive molt 
cycles, even though plumage may not have attained a 
definitive aspect. 

As another difference of definition, Jenni and Wink- 
ler place an emphasis on the shedding of feathers in a 
molt, quoting Humphrey and Parkes (1959) in support 
of this. However, Humphrey and Parkes (1963:498), 
noted that "one of the major points of our 1959 paper 
is that molt is a growth phenomenon resulting in a new 
generation of feathers; loss of the previous generation 
of feathers is a relatively unimportant by-product of 
this process... " (emphasis ours). 

Willoughby (2004) suggests that by eliminating 
plumage color and pattern from an evaluation of ho- 
mology, we remove all means for testing hypotheses 
of homology. Rather, we caution that color and pattern 
are not infallible criteria (nowhere do we "explicitly 
forbid" using plumage color, contra Willoughby 2004: 
195), and that reliance on these characters has clouded 
an appreciation of potential molt homologies. There is 
ample evidence in the literature that in certain situa- 
tions the color of incoming feathers can be influenced 
by factors (e.g., breeding state, hormonal cycles) that 
do not have such a strong effect on timing or extent 
of molt (Voitkevich 1966, Herremans 1999). 

Willoughby (2004) correctly applies our modifica- 
tion of the H-P system to interpret the molt sequences 
of four cardueline finches, and we find his figure 1 
helpful in representing presumed homologous molts in 
these species. His statement (2004:195) that "the 
American Goldfinch's alternate plumage appears ho- 
mologous in coloration with the definitive basic plum- 
ages of the Lesser and Lawrence's Goldfinches," ex- 
emplifies a fundamental difference in our approaches 

to the determination of homologies. We agree that 
these colors may be homologous, but we argue that 
the molts producing these colored plumages are not 
homologous. If we ignore colors, an underlying pattern 
immediately appears in which the molts are extremely 
similar, differing only slightly in timing and in the 
presence of an inserted prealternate molt in some birds 
but not others. This supports our view that at least the 
prebasic molts of these birds, which closely resemble 
those of numerous other species across a broad spec- 
trum of taxa, are much more conservative characters 
than are color patterns, which appear to be controlled, 
and to have evolved, separately. 

A further area in which we advocate caution inter- 
preting color and pattern relates to Thompson's (2004: 
201) suggestion that "in species that change color be- 
tween successive plumages, old and new feathers can 
be distinguished from one another based on differences 
in plumage color." In our view, this method is circular. 
The acid test of whether a particular feather is basic 
or alternate is how many times the feather follicle has 
been activated in a plumage cycle. This is not auto- 
matically revealed by color; for example, the alternate 
plumages of nonbreeding shorebirds that resemble ba- 
sic plumages in aspect (Chandler and Marchant 2001), 
or the basic plumages of Black-chested Prinia (Prinia 
flavescens) that resemble alternate plumage in aspect 
(Herremans 1999). 

THE FIRST PLUMAGE CYCLE 

A critical part of any nomenclature is defining the first 
(basic) plumage cycle, something first attempted by 
Howell and Corben (2000b). Humphrey and Parkes 
(1959:3) explicitly defined a plumage cycle in terms 
of adult birds, but they did not define the first cycle. 
Thompson (2004:200) claims that "the H-P system 
does not use first prebasic molt as the necessary start- 
ing point for determining molt and plumage homolo- 
gies," but this was surely implicit in Humphrey and 
Parkes' system. They (1959:1) proposed "to discuss 
plumage succession beginning at the time of loss of 
the juvenal plumage," and they always defined the first 
postjuvenal molt as first prebasic. In species with com- 
plete postjuvenal molts, such as the House Sparrow 
(Passer domesticus), so-called definitive basic plum- 
age is attained by the conventional first prebasic molt 
and so, by H-P convention, this "adult" plumage ex- 
plicitly marks the start of a basic plumage cycle. If 
other first cycles (in species with partial postjuvenal 
molts) did not begin with a basic plumage, then they 
would not be comparable to first cycles like those of 
the House Sparrow. This would be contrary to one of 
four desirable attributes of H-P terminology: "The no- 
menclature must be consistent" (Humphrey and Parkes 
1959:14). Furthermore, Rohwer, Thompson, and 
Young (1992:299) stated explicitly that "the first cycle 
begins with a prebasic molt," although they did not 
specifically define the first cycle. 

The only rationale we can see for Thompson's 
(2004) arguments about the first plumage cycle is to 
justify his novel use of the term "presupplemental" 
for a molt that preceded the conventional first prebasic 
molt (Thompson and Leu 1994). To this end, Thomp- 
son (2004:202) quotes, and thus apparently accepts, 
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our 2003 definition of the first cycle. But he also offers 
another, new definition of the first molt cycle as the 
period "after hatching and prior to the onset of the 
complete molt of all body and flight feathers that oc- 
curs in all birds at approximately one year of age" 
(Thompson 2004:199). As worded, one cannot deter- 
mine exactly when Thompson's new first cycle begins 
(hatching is a physical process removed from feather 
growth) or ends, and, contra his claim, it is well es- 
tablished that some (perhaps many) species of nonpas- 
serines do not replace all flight feathers in the prebasic 
molt at about one year of age (Langston and Rohwer 
1995, Pyle 1997). More importantly, because Thomp- 
son (2004) has argued at length that most formative 
plumages should still be viewed as first basic plum- 
ages, his first cycle presumably ends with either the 
conventional first or second prebasic molt, depending 
on species, population, or even individual. This is con- 
trary to his own preference that "the names of all pre- 
basic molts and basic plumages be consistent across 
all species and numbered according to the cycle in 
which they occur" (Thompson 2004:202). It also re- 
iterates the inconsistency that we highlighted in the 
conventional H-P system, and that we remedied by the 
recognition of formative plumages (Howell et al. 2003: 
640-642). We find Thompson's views here to be self- 
contradictory and difficult to reconcile. 

THE FOUR UNDERLYING MOLT STRATEGIES 

Thompson (2004:203) argues that we "present no 
credible case for the existence in any species of... the 
Complex Basic Strategy... and the Simple Alternate 
Strategy; indeed, considerable empirical data refute the 
existence of these strategies." We disagree. The exis- 
tence of the Complex Basic Strategy is based on our 
reinterpretation of many conventional first prebasic 
molts as preformative molts; regardless of how one 
interprets these molts, a wealth of empirical data doc- 
ument their existence. 

Regarding the Simple Alternate Strategy (SAS), 
Thompson appears to have disregarded the molt pat- 
tern described for Western Gull (Larus occidentalis) 
by Howell and Corben (2000a). Instead he quotes 
Dwight (1925), which, although thorough for its time, 
was constrained by conventional philosophies regard- 
ing molt strategies that we (and Thompson) associate 
with life-history terminology (see above). By contrast, 
Howell and Corben (2000a) found no evidence of two 
added first-cycle molts, as reported by Dwight (1925), 
and they noted that the single added molt appeared 
equivalent to the prealternate molt of adults. Further- 
more, Olsen and Larsson (2003; a source listed by 
Thompson in support of his arguments) adopted Ho- 
well's (2001) reinterpretation of first-cycle molts in 
large gulls. Thus, Thompson's argument against the 
existence of the SAS seems to result from misinter- 
pretation of sources (Beebe 1914, Dwight 1925, Ho- 
well and Corben 2000a). Recognition of the SAS (for 
which we encourage open-minded testing) was un- 
doubtedly hindered because H-P convention always 
considered the first postjuvenal molt as a prebasic 
molt. 

We agree with Thompson that the bottom-up ap- 
proach exemplified by Rohwer and his students is a 

vital part of molt studies. Unlike Thompson, however, 
we believe that enough bottom-up studies have been 
conducted to allow a provisional analysis of potentially 
homologous patterns of molting across diverse taxa. 
There will always be exceptions to rules, and it is hu- 
man nature to focus on such anomalies, like Sylvia 
warblers, or species with multiple waves of primary 
molt (Staffelmauser). However, we suggest it is more 
helpful to review molt patterns common to the major- 
ity of species, and in this way we may be in a better 
position to identify, and perhaps explain, genuine ex- 
ceptions. 

In our review of molt in over 2000 species we found 
a remarkable consistency in underlying patterns, as 
shown by our table 1 (Howell et al. 2003). While these 
commonalities in molt patterns may be derived, we 
suggest it is more parsimonious to view as potentially 
homologous the repeated appearance, in all species, of 
molts corresponding to those in the Simple Basic Strat- 
egy. And, contrary to Thompson's implications, our 
interpretation does not preclude molts being lost or 
suppressed. For example, the limited or absent prefor- 
mative molts in some species or populations of raptors 
(Herremans and Louette 2000, PP, unpubl. data) sug- 
gest that in this group the Complex Basic Strategy and 
Simple Basic Strategy are not distinct entities, but 
linked by a continuum. Or, as we noted (Howell et al. 
2003), the two first-cycle molts of a Complex Alter- 
nate Strategy could be reduced to a single molt, re- 
sulting in the Simple Alternate Strategy. Thus the four 
strategies are not necessarily clear cut, which is as one 
might expect. Nonetheless, they do help to categorize 
all known patterns of molting. 

CONCLUDING REMARKS 

Differences in opinion between our paper and the com- 
mentaries of Willoughby and of Jenni and Winkler are 
largely philosophical. We are encouraged, though, that 
they acknowledge in principle the utility of our rein- 
terpretation of first-cycle plumages. Despite the diver- 
sity of opinions expressed in our paper and Thomp- 
son's commentary, there is some common ground. Im- 
portant points are agreement that (1) the juvenal and 
basic plumages in all species are presumably homol- 
ogous; (2) plumages should be numbered according to 
the cycle in which they occur; and (3) it is reasonable 
to introduce the term "formative" for plumages that 
occur in the first cycle but not in definitive cycles. 

We suggest that many points of disagreement could 
be resolved by broader acceptance of the simple idea 
that the color and pattern of feathers reflect different 
homologies than the molts that produce the feathers. 
Indeed, Amadon (1966) has already argued that that 
there is no necessary equivalence of homology be- 
tween a molt and the resulting plumage-but note that 
he was using "plumage" in the sense of the H-P 
system's "aspect." We also note that much of the con- 
fusion that has arisen since the H-P system's inception 
might have been avoided if Humphrey and Parkes had 
chosen a word other than "plumage" for a generation 
of feathers, and if other workers had acknowledged 
this word's ambiguous meaning. For example, the ho- 
mologies of plumage that Willoughby (2004) claims 
are, in H-P terms, homologies of aspect. 
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In conclusion, the system of nomenclature one 
chooses in molt and plumage studies will depend on 
one's purpose. Jenni and Winkler, and Willoughby, ar- 
gue that the H-P system tells us nothing about how a 
bird's molts relate to its annual cycle and appearance. 
But this is not the point of the H-P system: it was 
proposed to facilitate comparisons of molt patterns 
among all species. It does tell us how many molts there 
are in a cycle, and what their presumed relationship is 
to molts of related species. For comparative studies of 
molt we agree with others (Rohwer et al. 1992, 
Thompson and Leu 1994) that the H-P system remains 
the only practical system available, and, as Piersma 
(2004) points out, recognition of presumed homologies 
in molt could serve as a helpful template against which 
to compare other cyclical aspects of avian life histo- 
ries. Our review of the H-P system, and the recognition 
of formative plumages (Howell et al. 2003), constitute 
small steps toward a better understanding of the evo- 
lution of molt, and we look forward to further ad- 
vances in this fascinating field. 

LITERATURE CITED 

AMADON, D. 1966. Avian plumages and molts. Condor 
68:263-278. 

BEEBE, C. W. 1914. Notes on the ontogeny of the 
White Ibis, Guara alba. Zoologica 1:241-248. 

CHANDLER, R. J., AND J. H. MARCHANT. 2001. Waders 
with non-breeding plumage in the breeding sea- 
son. British Birds 94:28-34. 

DWIGHT, J. 1925. The gulls (Laridae) of the world: 
their plumages, moults, variations, relationships, 
and distribution. Bulletin of the American Muse- 
um of Natural History 52:63-401. 

HERREMANS, M. 1999. Biannual complete moult in the 
Black-chested Prinia (Prinia flavescens). Ibis 141: 
115-124. 

HERREMANS, M., AND M. LOUETTE. 2000. A partial 
post-juvenile molt and transitional plumage in the 
Shikra (Accipter badius) and Grey Frog Hawk 
(Accipiter soloensis). Journal of Raptor Research 
34:249-261. 

HOWELL, S. N. G. 2001. A new look at moult in gulls. 
Alula 7:2-11. 

HOWELL, S. N. G., AND C. CORBEN. 2000a. Molt cycles 
and sequences in the Western Gull. Western Birds 
31:38-49. 

HOWELL, S. N. G., AND C. CORBEN. 2000b. A com- 
mentary on molt and plumage terminology: im- 
plications from the Western Gull. Western Birds 
31:50-56. 

HOWELL, S. N. G., C. CORBEN, P PYLE, AND D. I. ROG- 
ERS. 2003. The first basic problem: a review of 
molt and plumage homologies. Condor 105:635- 
653. 

HUMPHREY, P. S., AND K. C. PARKES. 1959. An ap- 
proach to the study of molts and plumages. Auk 
76:1-31. 

HUMPHREY, P S., AND K. C. PARKES. 1963. Comments 
on the study of plumage succession. Auk 80:496- 
503. 

JENNI, L., AND R. WINKLER. 2004. The problem of molt 
and plumage homologies and the first plumage cy- 
cle. Condor 106:188-190. 

LANGSTON, N. E., AND S. A. ROHWER. 1995. Unusual 
patterns of incomplete primary molt in Laysan 
and Black-footed Albatrosses. Condor 97:1-19. 

MILLER, A. H. 1961. Molt cycles in equatorial Andean 
sparrows. Condor 63:143-161. 

OLSEN, K. M., AND H. LARSSON. 2003. Gulls of North 
America, Europe, and Asia. Princeton University 
Press, Princeton, NJ. 

PIERSMA, T. 2004. Understanding evolution of plum- 
ages and other cyclic avian life-history phenom- 
ena: role for an improved molt terminology. Con- 
dor 106:196-198. 

PYLE, P 1997. Identification guide to North American 
birds, part 1. Slate Creek Press, Bolinas, CA. 

ROHWER, S., C. W. THOMPSON, AND B. E. YOUNG. 1992. 
Clarifying the Humphrey-Parkes molt and plum- 
age terminology. Condor 94:297-300. 

THOMPSON, C. W 2004. Determining evolutionary ho- 
mologies of molts and plumages: a commentary 
on Howell et al. (2003). Condor 106:199-206. 

THOMPSON, C. W., AND M. LEU. 1994. Determining ho- 
mology of molts and plumages to address evolu- 
tionary questions: a rejoinder regarding emberizid 
finches. Condor 96:769-782. 

VOITKEVICH, A. A. 1966. The feathers and plumage of 
birds. October House, New York. 

WILLOUGHBY, E. J. 2004. Molt and plumage terminol- 
ogy of Howell et al. (2003) still may not reflect 
homologies. Condor 106:191-196. 


	Article Contents
	p.206
	p.207
	p.208
	p.209
	p.210

	Issue Table of Contents
	The Condor, Vol. 106, No. 1 (Feb., 2004), pp. 1-214
	Front Matter
	Special Section: Cavity Nesters and Keystone Processes
	Emerging Concepts and Research Directions in the Study of Cavity-Nesting Birds: Keystone Ecological Processes [pp.1-4]
	Nest Sites and Nest Webs for Cavity-Nesting Communities in Interior British Columbia, Canada: Nest Characteristics and Niche Partitioning [pp.5-19]
	Factors Influencing Occupancy of Nest Cavities in Recently Burned Forests [pp.20-36]
	Ecological Relationships between Fungi and Woodpecker Cavity Sites [pp.37-49]
	The Role of Foraging Woodpeckers in the Decomposition of Ponderosa Pine Snags [pp.50-59]

	Declines in Wintering Populations of Red Knots in Southern South America [pp.60-70]
	An Experimental Field Study of the Function of Crested Auklet Feather Odor [pp.71-78]
	Winter Ecology of Spectacled Eiders: Environmental Characteristics and Population Change [pp.79-94]
	Feeding Behavior of Four Arboreal Darwin's Finches: Adaptations to Spatial and Seasonal Variability [pp.95-105]
	Diets of Insectivorous Birds along the Colorado River in Grand Canyon, Arizona [pp.106-115]
	Avian Nest Success in Midwestern Forests Fragmented by Agriculture [pp.116-130]
	Reproductive Effort and Return Rates in the Mountain White-Crowned Sparrow [pp.131-138]
	Short Communications
	Bacteria in the Crop of the Seed-Eating Green-Rumped Parrotlet [pp.139-143]
	Rest-Phase Thermoregulation in Free-Ranging White-Backed Mousebirds [pp.143-149]
	Low Frequency of Extra-Pair Paternity and High Frequency of Adoption in Black-Legged Kittiwakes [pp.149-155]
	Bimodal Signaling of a Sexually Selected Trait: Gular Pouch Drumming in the Magnificent Frigatebird [pp.156-160]
	Discrete Variants of Evening Grosbeak Flight Calls [pp.161-165]
	Loss of Habitat Connectivity Hinders Pair Formation and Juvenile Dispersal of Chucao Tapaculos in Chilean Rainforest [pp.166-171]
	Food Deliveries at Swallow-Tailed Kite Nests in Southern Florida [pp.171-176]
	Food Delivered to Nests of Swallow-Tailed Kites in Tikal National Park, Guatemala [pp.177-181]
	Early Onset of Incubation by Wood Ducks [pp.182-186]

	Commentary
	The Problem of Molt and Plumage Homologies and the First Plumage Cycle [pp.187-190]
	Molt and Plumage Terminology of Howell et al. (2003) Still May Not Reflect Homologies [pp.191-196]
	Understanding Evolution of Plumages and Other Cyclic Avian Life-History Phenomena: Role for an Improved Molt Terminology [pp.196-198]
	Determining Evolutionary Homologies of Molts and Plumages: A Commentary on Howell et al. (2003) [pp.199-206]
	The First Basic Problem Revisited: Reply to Commentaries on Howell et al. (2003) [pp.206-210]

	Back Matter [pp.211-214]



