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Abstract.--Records for 327 Cedar Waxwings (Bomt9'cilla cedrorum) banded or recovered in 
eastern North America (<105øW) from 1921-1990 were analyzed to determine migration 
patterns. Southward migration occurred November-January; northward migration in March- 
May. Eastern waxwings wintered in the coastal plain from South Carolina to Texas and were 
at their greatest distance from breeding sites in February (• = 2082 +_ 1787 [SD] km, n = 
27). Recoveries of waxwings banded during summer suggested that birds of divergent breed- 
ing populations mix at wintering sites. There was little interchange of birds across the Rocky 
Mountains. As few encounters occurred in Florida, it was not possible to establish the exis- 
tence of a geographic source of Cedar Waxwings that may damage early ripening fruits such 
as blueberries in Florida. 

PATRONES DE MIGRACION EN BOMBYCILLA CEDRORUM EN EL 
ESTE DE LOS ESTADOS UNIDOS DE AMP, RICA 

Sinopsis.--Se analizaron los registros de 327 Bomt9'cilla cedrorum anillados o recuperados 
entre 1921 y 1990 en el este de Norte America (<105øO) para determinar el patr6n migrato- 
rio. La migraci6n hacia el sur ocurri6 entre noviembre y january; la migraci6n hacia el norte 
entre marzo y mayo. Individuos orientales de Bombycilla cedrorum invernaron en planicies 
costaneras desde Carolina del Sur hasta Texas y se alejaron m•ts de sus lugares de reprod- 
ucci6n en febrero (• = 2028 +_ 1787 [SD] kin, n = 27). La recuperaci6n de indMduos 
anillados durante el verano sugiere que aves pertenecientes a diferentes poblaciones repro- 
ductivas se mezclan en las zonas donde invernan. Se detect6 poco intercambio de Bombycilla 
cedrorum a travis de las Montafias Rocosas. No pudimos establecer la existencia de una fuente 
geogr•tfica de Bom•cilla cedrorum que pueda causar dafio a frutos que maduran temprano 
en el afio en la Florida porque se detectaron pocos encuentros en ese estado. 

Cedar Waxwings (Bombycilla cedrorum) breed in North America from 
35 ø to 50øN in the east and 40 ø to 55øN in the west. Overall, continental 
population sizes remained stable in recent decades; however, eastern pop- 
ulations exhibited slight increases from 1965 to 1979 (Robbins et al. 
1986). Some waxwings overwinter in their breeding range (Putnam 
1949), but most are migratory and overwinter in southern North America 
and Central America (Bent 1965, Root 1988). In recent years, waxwing 
populations wintering in peninsular Florida came into conflict with blue- 
berry production when new, early-ripening varieties created overlap in 
blueberry fruiting and waxwing residency (Nelms et al. 1990). The ob- 
jective of this study was to assess migration patterns and origins of Cedar 
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Waxwings wintering in the eastern United States to evaluate their relation 
to fruit damage in Florida. 

METHODS 

Band recovery records for Cedar Waxwings from 1921 to 1990 were 
obtained from the U.S. Fish and Wildlife Service, Laurel, Maryland. Wax- 
wings captured at longitudes <105 ø were selected for analyses of eastern 
birds. Records were excluded if they did not identify the month (1-12) 
or location of recovery. No encounters were excluded from analyses based 
on how they were obtained. In all analyses, we assumed that the proba- 
bility of recovery was equal for all locations. 

Age at recovery was estimated assuming a mean hatching date of 1 
June. Thus, the "known" age of birds banded as local, fledgling or hatch- 
ing year could be determined by subtracting mean hatching date from 
recovery date. In our analyses, waxwings reached a chronological age of 
1 yr by the following June. A minimum age for birds banded as adults 
was determined by adding 1 yr to the banding date. When possible, we 
used t-tests to compare age groups (-<1 yr or >1 yr) for differences in 
distances traveled between banding and recovery sites. 

RESULTS 

Sam•ble sizes and data constraints.--Of the 1213 recovery records avail- 
able from North America through 1990, only 386 (32%) were from birds 
encountered east of 105øW. One third (34%) of the eastern Cedar Wax- 
wings were hatching-year birds (Table 1), and one third (32%) were band- 
ed in summer (June-August, Table 1). Most recoveries were made of 
waxwings found dead (44%), but 17% were shot, 15% were hit by vehicles 
or struck stationary objects, and 25% were obtained from a variety of 
sources. Only 4% of these birds, however, were banded previously and 
recaptured, suggesting little geographic bias in methods of recovery. The 
temporal distribution of recoveries was uneven, however. Nearly 20% of 
eastern waxwings were recovered prior to 1960; approximately 39% were 
recovered in the 1960s. Of the 386 eastern waxwings, 327 (85%) had 
sufficient recovery data (month and recovery location) for analysis. 

Recover•y distance from natal or breeding site.--For waxwings banded in 
summer or early autumn (1 Jun.-31 Oct.), southward migration began in 
December for hatching-year birds and by November for adults (Fig. 1). 
Both first-year and adult Cedar Waxwings were at their greatest mean 
distance from nesting areas in February (Fig. 1). Birds banded in summer 
revealed no age-related difference in migration distance upon winter cap- 
ture (December-February), traveling an average of 1417 ___ 1486 km (n 
= 60). Spring migrations occurred mainly in March for waxwings of all 
ages and continued into May (Fig. 1). Known-age birds (i.e., banded as 
nestlings or fledglings) that were recovered in a subsequent summer dem- 
onstrated no age-related difference in recovery location. Mean distance 
froin natal banding site to recovery site for these birds was 222 + 117 
km, (n = 10). 
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T^}•I•E 1. Age class and month of banding for the 386 Cedar Waxwings recovered east of 
105øW from 1921 to 1990. 

Age at banding 

Month of Hatching Total 
banding year • Unknown Adult recovered 

January 0 1 9 10 
February 0 3 12 15 
March 0 3 26 29 

April 0 7 32 39 
May 0 2 31 33 
June 0 0 20 20 
July 17 2 19 38 
August 33 4 29 66 
September 22 7 5 34 
October 51 17 7 75 

November 7 13 6 26 
December 0 0 1 1 

Total 130 59 197 386 

1 Banded on or before 31 December of year hatched. 

Distribution of wintering Cedar Waxwings.--Of 29 waxwings banded in 
summer and recovered in winter, most were found near coastal Gulf of 

Mexico (Fig. 2). Five Cedar Waxwings recovered in Mexico in winter were 
banded in Michigan, Pennsylvania (n = 2), Ontario or Vermont. One 
waxwing recovered in Honduras was banded in Michigan. Cedar Wax- 
wings showed no geographic trends in selection of wintering sites. For 
example, six birds banded in Michigan were recovered from Georgia to 
Mexico (Fig. 2). 

Only 15 encounters of Cedar Waxwings were from Florida. Five were 
banded in Florida during spring (March-May) and recovered in Georgia, 
Louisiana, New York or Quebec from March to July. Two of these wax- 
wings apparently wintered in Florida one year, then Georgia or Louisiana 
in subsequent years. Ten were recovered in Florida, February-April; these 
birds had been banded in all seasons of the year in South Carolina, Mary- 
land, New York, Massachusetts, Rhode Island, Ohio or Michigan. 

Eight Cedar Waxwings crossed the Rocky Mountains between banding 
and recapture. Three waxwings that were banded in California in winter 
or spring were recovered in Saskatchewan or Alabama 1-3 yr later. Five 
waxwings banded in autumn in Iowa, Wisconsin or Ontario, were recov- 
ered in spring or summer in British Columbia, California, or Oregon 1- 
2 yr later. 

DISCUSSION 

Most waxwings banded in eastern North America wintered in the south- 
eastern coastal plain from South Carolina to Texas, corroborating analy- 
ses from Christmas Bird Count data (Root 1988). There appeared to be 
no geographic patterns in selection of wintering sites, suggesting that 
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waxwings of divergent breeding populations mix at wintering locations, 
as has been identified for other migratory species (Dolbeer 1978, 1982, 
1991). The doubling of mean distances flown from summer banding to 
winter recovery sites between January and February and the high variance 
around these mean distances suggest that some Cedar Waxwings migrate 
steadily through the winter. We found no evidence for differences in mi- 
gration distances to wintering areas between immature (<-1 yr old) and 
mature (>1 yr old) Cedar Waxwings as has been found for other species 
(Dolbeer 1982). There was little interchange between populations east 
and west of the Rocky Mountains, supporting earlier observations (Stoner 
1976). 

Although spring migration occurs mainly in March, the northward 
spread of Cedar Waxwings may continue throughout the season. Cedar 
Waxwings are notoriously late nesters in North America (Lea 1942), with 
the peak of breeding occurring from mid-June to July and running as 
late as September (Leck and Cantor 1979). Thus, it is possible that wax- 
wings could begin northward migration in late May or early June, yet 
return to breeding sites with sufficient time to nest. 

There were few encounters of Cedar Waxwings in Florida making it 
difficult to draw inferences about the relation of spring fruit damage and 
migration patterns. Banded Cedar Waxwings were only encountered in 
Florida from February through May. To elucidate source areas, demog- 
raphy and patterns of migration by Cedar Waxwings that winter in Flor- 
ida, an intensive multi-year banding study would be valuable. Waxwings 
can be decoyed to traps or mist nets with the help of a few captive birds 
(Feltes 1936), thus large numbers of waxwings could be banded rapidly. 

Early blueberries, harvested in mid-April and May, are particularly vul- 
nerable to bird damage and because of high market value, bird damage 
to early ripening berries has greater economic impact than does damage 
to later-ripening berries (Nelms et al. 1990). Winter population sizes of 
Cedar Waxwings in Florida typically are low, but local populations of mi- 
gratory waxwings may increase in size rapidly or unpredictably during 
spring. These variable population densities in combination with flexible 
timing of spring migration indicate fruit growers and wildlife managers 
should plan for the presence of fruit-eating waxwings during early blue- 
berry harvest. As blueberry bushes are perennial, they require long-term 
planning and care prior to production. A long-term fruit protection de- 
vice, such as bird netting, may be the only appropriate method for 
reducing fruit loss during the critical period when early fruiting overlaps 
with spring migration of Cedar Waxwings. 

FIC;UP.E 1. Mean distance (_+ SD) from summer banding site to recovery site by month for 
Cedar Waxwings recovered east of 105øW. Sample sizes are given for each month. Cedar 
Waxwings were recovered at -< 1 yr or > 1 yr of age. 
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FIGURE 2. Recovery sites by single-degree blocks of latitude and longitude for Cedar Wax- 
wings banded in summer (June-August) and recovered in winter (December-February) 
in the USA east of longitude 105øW. Abbreviations indicate state or province where 
banded. 
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V NEOTROPICAL ORNITHOLOGICAL CONGRESS 

The Fifth Neotropical Ornithological Congress will be held on 5-11 Aug. 1994 in Asuncion, 
Paraguay. To be placed on the mailing list to receive a copy of the first announcement, write 
to Nancy Lopez de Kochalka, % Comit• Organizador Local del V CON, Museo Nacional de 
Historia Natural del Paraguay, Sucursa119, Campus, Central XI, Paraguay. 


