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Abstract.--Swamp Sparrows (Melospiza georgiana) show considerable variation in crown 
color. Males have brighter, more rusty crowns than females. This is particularly evident in 
the breeding season, when virtually all males have completely rusty crowns, and most females 
have brown striped crowns. Seasonally acquired sexually dimorphic plumage is not found 
in the closest relatives of the Swamp Sparrow and may relate to this species' highly variable 
territory size associated with marsh breeding. 

DIMORFISMO ESTACIONAL DEL PLUMAJE DE MELOSPIZA GEORGIANA 

Resumen.--E1 gorrion Melospzza georgzana muestra variaciones en la coloraci6n de su corona. 
Los machos tienen la corona mas acanelada y brillante que las hembras. Esto es m•ts notable 
durante la 6poca reproductiva donde la coloraci6n de la corona de los machos contrasta con 
la coloraci6n parda de esta en las hembras. Este dimorfismo sexual no se encuentra ni si 
quiera en g6neros evolutivamente cercanos tales como Passerda, Zonotrichia o Junco. Este 
fen6meno es asociado a lo variable del tamafio del territorio de estas aves, lo cual esta 
relacionado con la utilizaci6n de h•tbitats anegados. 

Since Rowher's (1975) paper on Harris' Sparrows (Zonotrichia que- 
rula), a considerable amount of research has focused on the functional 
significance of variation in head markings of sparrows (Watt 1986a). An 
important step in understanding the adaptive value of plumage patterns 
is to determine how these patterns vary with sex, age, and season. Swamp 
Sparrows (Melospiza georgiana) have crowns that range from dull brown 
to bright rust. Although most descriptions state correctly that Swamp 
Sparrows in the non-breeding season generally have duller crowns than 
in the breeding season, within seasons the variation in crown color has 
been almost universally ascribed to differences in age (Dwight 1900, 
Godfrey 1986, Ridgeway 1901, Roberts 1955, Witherbee 1968). Field 
identification guides have often attributed most variation in crown color 
to age (Peterson 1980, Robbins et al. 1983). I present data showing sexual 
dimorphism in crown color that is expressed particularly strongly during 
the breeding season. 

METHODS 

My data come from two sources: birds that I captured in mist nets and 
color-banded in Crawford County, Pennsylvania during the breeding 
season (20 males and 17 females) and specimens in the collection of the 
National Museum of Natural History (111 males and 85 females, both 
M. g. georgiana and M. g. eurycrypta). Sex of the mist-netted birds was 
determined by presence of a cloacal protuberance or singing for males 
and presence of a brood patch, brooding, or incubation in females. Age 
and sex of museum specimens were determined from information on the 
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FIGURE l. Percentage of breeding season adult male and female Swamp Sparrows in 
different crown classes (1 = dullest, 4 = brightest, see text). n = 131 males and 92 
females. 

collection tag. Specimens collected between 15 Apr. and 15 Aug. were 
considered to be breeding and between 15 Nov. and 15 Mar. non-breeding. 

Birds were classified into one of four categories based on crown bright- 
ness: 1 = mostly brown and black feathers with a gray or yellowish 
median stripe and no more than 5% rusty-tipped feathers; 2 = black or 
brown with some rust (5-50%) and often a median stripe; 3 = similar 
to 2 but with over 50% rusty-tipped feathers; and 4 = solid rusty patch 
edged with black, often with brownish on nape and black on forehead. 
Museum specimens were classified into one of the four categories by an 
observer unfamiliar with the specimen designation. 

The hypotheses that males are brighter than females, adults are brighter 
than immatures, and breeding season birds are brighter than non-breeding 
birds were tested with a one-tailed Smirnov test (Conover 1980). To 
estimate the degree to which the sexes differ in crown color I calculated 
an overlap index derived from one developed by Schoener (1968). The 
index is calculated by taking the sum of the lesser of the two values of 
the percent of individuals of each sex represented in a crown class. This 
sum is divided by two so that the index varies from 0 to 50% and cor- 
responds to the percentage mistakes one would make if one assigned the 
sex of a specimen based entirely on crown class. 

Ridgeway (1901) suggested that the presence of dull-crowned birds in 
the breeding season indicated that the rusty cap was acquired in the 
second pre-nuptial molt. I recorded the crown change in nine immature 
Swamp Sparrows kept at the National Zoological Park through their first 
pre-nuptial molt in April. 
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RESULTS 

Breeding season specimens show strong dimorphism (Fig. 1): 85% of 
males and only 10% of the females had completely rusty crowns (crown 
class 4). The crown class distribution of live birds was statistically in- 
distinguishable from the museum specimen sample and the two samples 
have been pooled for presentation and analysis. The difference between 
the sexes was statistically significant (P < 0.001) and the overlap index 
was ] 5%. Birds in crown class 4 were brighter rust on the back and wing 
coverts as well. 

Non-breeding specimens were duller, most birds fell in categories 1- 
3. Males were significantly brighter than females (Fig. 2a, P < 0.001), 
but the overlap was large (35%). Both sexes were significantly duller in 
the non-breeding season than in the breeding season (P < 0.01, Fig. 2b, 
c), and within age classes males were brighter than females (P < 0.05). 

There was no indication that the complete red cap of breeding males 
was acquired in the second prenuptial molt. Five immature males kept 
in captivity acquired class 4 crowns and one male had a class 3 crown, 
whereas three females molted into class 1-2 crowns. 

DISCUSSION 

Swamp Sparrows show significant dimorphism in crown color in all 
plumages, but only in the breeding season is the overlap in the distribution 
of the two sexes sufficiently small to be helpful in determining the sex of 
an individual. This dimorphism results primarily from males acquiring 
complete rusty caps. The fact that winter adult males rarely have complete 
rusty caps suggests that the dimorphic plumage is not just a function of 
age, but is seasonally acquired. Seasonal sexual dimorphism is found in 
some migratory species such as warblers and tanagers (Hamilton and 
Barth 1962), but is relatively rare in sparrows and is not found in other 
Melospiza or closely related genera (Passerella, Zonotrichia, Junco). The 
distribution of crown brightness changes from normal to bimodal between 
winter and summer in the White-throated Sparrow (Zonotrichia albicollis) 
and this is due partly to the increasing brightness of males in the breeding 
season (Watt 1986b). However, the variation is not explained by sexual 
dimorphism to the degree that it is in Swamp Sparrows. 

The bright head markings of Swamp Sparrows are restricted to breed- 
ing season males, to a degree not found in Zonotrichia (Watt 1986a), 
suggesting that their primary function is either in mate attraction or 
territorial defense. Because seasonally acquired plumage dimorphism is 
not found in closely related species, its function might be associated with 
some unusual aspect of the breeding behavior of Swamp Sparrows. For 
example, the extreme density and small territory size that often charac- 
terizes portions of Swamp Sparrow populations might select for a bright 
plumage badge. On my study site, as many as 10 territories were located 
in a 0.6 ha area. However, over most of my 10 ha study site, Swamp 
Sparrow territory size was comparable to Song Sparrows. In areas of 
high Swamp Sparrow densities, I captured many males in May and June 
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that were not local territorial residents. These were primarily birds with 
adjacent or nearby territories. 

Adjacent Song Sparrow territories showed no such pattern of extreme 
clumping, nor did I catch many "intruding" males during the breeding 
season. In the areas of high Swamp Sparrow density, chasing and ag- 
gressive "growl" notes are very common throughout the summer. Such 
high variability in territory size might be expected in a marsh breeding 
species (Verner and Willson 1966). Although Swamp Sparrows are not 
commonly polygynous (Witherbee 1968), as are many other marsh dwell- 
ing species, the great variation in spacing and the clumping of many small 
territories may present the opportunity for a great deal of male-male 
competition. This in turn may select for a bright plumage badge even in 
an apparently monogamous species (e.g., Studd and Robertson 1985). 
Whatever the specific selective forces on crown color in Swamp Sparrows, 
the pattern of acquisition suggests that social interaction during the breed- 
ing season in this, and perhaps other, species (such as White-throated 
Sparrow) may overshadow dominance relationships during the non- 
breeding season. 

ACKNOWLEDGMENTS 

Research was supported by Friends of the National Zoo. I thank Eugene Sr. and Jane 
Morton, and Chuck and Monica Mitchell for providing shelter during the field work. J. 
Gradwohl assisted with the classification of specimens. E. H. Burtt Jr., Judy Gradwohl, 
Eugene (Jr.) Morton, and D. Watt commented on the manuscript. Gary Graves provided 
me access to the sparrows of the National Museum of Natural History. 

LITERATURE CITED 

CONOVER, W.J. 1980. Practical non-parametric statistics. J. Wiley & Son, New York. 
DWIGHT, J., JR. 1900. The sequence of plumages and moults of the passerine birds of 

New York. Ann. N.Y. Acad. Sci. 13:73-360. 

GODFREY, W. E. 1986. The birds of Canada. Regent Press, Toronto. 
HAMILTON, T., AND R. BARTH. 1962. The biological significance of seasonal change in 

male plumage appearance in some new world migratory bird species. Am. Nat. 96: 
129-144. 

PETERSON, R.T. 1980. A field guide to the birds. Houghton Mi•in Co., Boston. 
RIDG!•W^¾, R. 1901. Birds of Middle and North America. U.S. Nat. Mus. Bull. no. 50, 

pt. 1. 
ROBBINS, C., B. BRUNN, AND H. S. ZIM. 1983. A field guide to the birds of North America. 

Golden Press, New York. 
ROI•ERTS, T. 1955. A manual for the identification of the birds of Minnesota and neigh- 

boring states. Univ. Minn. Press, Minneapolis. 
ROWHER, S. 1975. The social significance of avian winter plumage variability. Evolution 

29:593-610. 

SCHOENER, T. C. 1968. The Anolis lizards of Bimini: resource partitioning in a complex 
fauna. Ecology 49:704-726. 

FIGURE 2. Percentage of non-breeding male and female Swamp Sparrows in different 
crown classes: (a) pooled (n = 55 males and 49 females); (b) adults (n = 15 males and 
17 females); (c) immatures (n • 40 males and 32 females). 



154] R. Greenberg J. Field Ornithol. 
Spring 1988 

STUDD, M., ^ND R. ROBERTSON. 1985. Evidence of reliable badges of status in territorial 
Yellow Warblers (Dendroica petechia). Anim. Behav. 33:1102-1113. 

VEP, NER, J., aND M. F. WILLSON. 1966. The influence of habitats on •nating systems of 
North American passerine birds. Ecology 47:143-147. 

WATT, D.J. 1986a. A comparative study of status signalling in sparrows (genus Zono- 
trichia). Anim. Behav. 34:1-15. 

1986b. Plumage brightness index for the White-throated Sparrow. J. Field 
Or•aithol. 57:105-114. 

WITHERBEE, D. 1968. The Southern Swamp Sparrow. Pp. 1475-1490, in A. C. Bent and 
O. Austin, eds. Life histories of North American cardinals, grosbeaks, buntings, towhees, 
finches and sparrows. Dover Press, New York. 

Received 16 Mar. 1987; accepted 5 Sep. 1987. 

OPPORTUNITIES TO HELP THE ASSOCIATION OF FIELD ORNITHOLOGISTS: THE GOETZ AND 

BERGSTROM FUNDS.--Persons wishing to support the Association of Field Ornithologists 
beyond the usual forms of membership may want to consider donations, bequests, or memorial 
gifts to two important funds: the Goetz Fund and the Bergstrom Fund. 

The GOETZ FUND supports the Journal of Field Ornithology. We wish to build the Goetz 
Fund to the point where its income will support editorial expenses and honorarium, thereby 
making these expenses independent of the dues-derived operating income. 

The BERGSTROM FUND, named in honor of a former editor, supports the annual Bergstrom 
Research Awards granted to applicants engaged in research in avian biology. Again, it is 
our intent to make the fund self-supporting with annual income designated for awards. 

Your generosity in contributing to the principals of both funds will be appreciated. When 
you write your dues check, you may designate an additional sum for either or both of the 
funds. All such gifts are tax deductible. Contributions to these funds are fitting ways to 
honor the memory of deceased banding associates. Besides cash, gifts of common stock on 
which you hold long-term gains may create favorable tax positions for you or your estate. 
By whatever form you choose to support these funds, any gift will give you the satisfaction 
of seeing income from your gift benefiting ornithological research and understanding. Please 
contact the treasurer: Scott Sutcliffe, Cornell Laboratory of Ornithology, 159 Sapsucker Woods 
Rd., Ithaca, NY ld850. 


