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Abstract.—We determined the dispersal of male Red-winged Blackbirds (Agelaius phoeni-
ceus) from spring roosts in northwestern Missouri and southeastern South Dakota by
recovering 687 birds marked with an aerially applied fluorescent pigment. Eighty-six percent
of the marked birds migrated to breeding sites northwest of the spring roosts, many of these
in sunflower-producing areas. Males dispersing from northwestern Missouri were found in
western Minnesota, North Dakota, and eastern South Dakota, whereas males dispersing
from southeastern South Dakota were found in southwestern Minnesota, the western three-
fourths of North Dakota, and the northeastern two-thirds of South Dakota. Limited sampling
in Canada indicated that some redwings emanating from spring roosts in central United
States breed in Canada. Management of redwing populations in those spring roosts may
reduce the number of birds that damage sunflower.

DISPERSION DE AGELAIUS PHOENICEUS DESDE DOS CENTROS DE
PERNOCTACION EN LA PARTE CENTRAL DE LOS ESTADOS UNIDOS

Sinopsis.—En un estudio que se llevé a cabo en el noroeste de Missouri y el sureste de
Dakota del Sur, se determiné la dispersion de machos de Agelaius phoeniceus (desde sus
lugares en donde pernoctan en la primavera) mediante el recobro de 687 aves que fueron
marcadas con un pigmento fluorecente que se aplicé desde el aire. El 86% de las aves
marcadas se movieron hacia sus areas de anidamiento en el noroeste; muchas de estas através
de areas en donde se siembra girasol. Las aves que pernoctaron en Missouri se encontraron
luego en el oeste de Minnesota, Dakota del Norte y la parte este de Dakota del Sur, mientras
que las aves que fueron marcadas en Dakota del Sur se movieron hasta el suroeste de
Minnesota, el oeste de Dakota del Norte y las dos terceras partes del noreste de Dakota del
Sur. Un muestreo, aunque limitado, indicé que algunas de las aves que pernoctan durante
la primavera en las partes centrales de los Estados Unidos se reproducen luego en Canada.
El manejo de estas aves en las areas en donde pernoctan en la primavera pudiera reducir
el dafio que estas producen a los sembrados de girasol.

We used an aerially applied fluorescent pigment to determine the
distribution of male Red-winged Blackbirds (Agelaius phoeniceus) after
dispersing from two spring roosts in northwestern Missouri in 1982 and
southeastern South Dakota in 1983. We were primarily interested in the
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percentage of marked redwings recovered in the major sunflower pro-
ducing regions of Minnesota, North Dakota, and South Dakota.

Oilseed sunflower (Helianthus annus) acreage in those states stabilized
between 1.2 and 1.6 million ha in the early 1980s (McMullen 1985).
From 0.9% to 2.0% of the sunflower crop is lost each year to foraging
aggregations (flocks) of blackbirds (Icterinae) (Hothem et al., in press).
Thus, there is a critical need to develop management strategies aimed at
reducing the impact of blackbird feeding on sunflower.

Red-winged Blackbirds are the most numerous of the icterinaes in the
Dakotas and Minnesota (Besser 1985, Besser et al. 1984, Dolbeer and
Stehn 1983) and probably cause the most damage to sunflower (Besser
1978). In late summer and autumn redwings gather in flocks and migrate
to wintering areas in the southern United States. Because birds in winter
roosts tend to emanate from a large geographic area (Dolbeer 1978, 1982),
population control at these roosts probably would not effectively reduce
breeding populations in specific areas (e.g., sunflower-growing region)
(Dolbeer 1978).

As migrating redwings near their breeding areas in late winter and
early spring, they disperse into progressively smaller flocks. If an effective
and environmentally safe technique can be developed for population con-
trol, spring roosts may offer an opportunity to affect large numbers of
redwings (Greenwood and Weatherhead 1982, Weatherhead et al. 1980).
However, management programs designed to reduce depredating red-
wing populations must address questions on the potential impact on the
species in the targeted geographic region.

STUDY SITES AND METHODS

Using census techniques described by Meanley (1965), we estimated
that in mid-March 1982 approximately 16 million blackbirds (92% male
redwings) were roosting in cattails (7yphus sp.) in two semi-permanent
wetlands (Class IV; classification of Stewart and Kantrud 1971) in north-
western Missouri. One roost (9 ha), near Rushville, in Buchanan County,
harbored about 3 million blackbirds. The other roost (285 ha) was located
on the Squaw Creek National Wildlife Refuge (Squaw Creek), in Holt
County, and contained about 13 million blackbirds. On 13 Mar., during
a 20-min period following sunset, concentrations of blackbirds in the
Rushville roost were sprayed by a helicopter at altitudes from 15 to
90 m, with a suspension of 5% boiled linseed oil, 2% fluorescent green
pigment, in No. 1 diesel fuel. Similarly, on 16 Mar., birds were sprayed
in the Squaw Creek roost with fire-orange pigment.

In mid-March 1983 about 3 million blackbirds (96% male redwings)
were roosting in a 2835-ha semi-permanent wetland in Lake Thompson,
near DeSmet, Kingsbury County, South Dakota. Although cattail was
the predominant vegetation in this marsh, the birds roosted in about 405
ha of scattered patches of phragmites (Phragmites sp.). On 21 and 22
Mar. the birds were sprayed with gold pigment (mixture of fire-orange
and Saturn yellow pigments) from a fixed-winged aircraft.
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The marking liquid adheres to feathers and dries in 3-5 min. In a
separate study, Knittle and Johns (unpubl. data) estimated that in 6 wks
about 29% of the pigment is lost. Although some pigment is visible in
daylight, it is best detected under ultraviolet light.

In May, June, and July 1982-1983, cooperators from United States
and Canadian wildlife agencies collected territorial male redwings and
mailed the wings to the Denver Wildlife Research Center for examination
under ultraviolet light. In 1982 birds were collected in 19 states and three
provinces, in 1983 in 11 states and three provinces. The location of each
bird was designated as the latitude and longitude of the southeast corner
of the degree block in which it was collected. Only birds collected during
the periods 1 May-30 Jun. in the United States and 15 May-15 Jul. in
Canada were included in the results.

In 1982, 307 redwings were collected from six states (Arkansas, Flor-
ida, Louisiana, Mississippi, Oklahoma, and Tennessee) that were con-
sidered out of the normal spring migratory path. Of those birds collected
in Florida, 76% (n = 50) had small orange particles on their feathers.
Upon inquiry, the manufacturer of the pigments revealed that the fire-
orange pigment was used for a variety of purposes (e.g., insecticide for-
mulations, paint, and testing for water seepage). Hence, a criterion was
established to separate contaminated birds from birds sprayed with the
marking formulation. Since the marking suspension streaks when sprayed
on birds, only birds with marks that were clearly streaked (“splashed”)
were considered positively marked. This results in conservative estimates
of birds marked. An improved formulation has since been developed that
produces longer lasting and more readily distinguishable marks.

We were primarily interested in the number of marked birds found in
the six major sunflower-growing regions: central North Dakota, western
North Dakota, eastern North Dakota-northwestern Minnesota, central
South Dakota, northeastern South Dakota-southwestern Minnesota, and
northwestern South Dakota (Figs. 1, 2). The strata boundaries were
determined by political boundaries and sunflower acreage.

RESULTS

Northwestern Missour: (Rushuville and Squaw Creek).—We collected
male redwings the day after each roost was sprayed. Of the 181 birds
collected near the Rushville roost, 43.6% were marked; 58.5% of 41 birds
collected near Squaw Creek were marked. Because of the proximity of
these two roosts (40 km), it is likely that roost interchange was occurring
(Heisterberg et al. 1984). Thus, for further analyses we treat the two
northwestern Missouri roosts as a single roost, with 8.2 (SE = £0.5
million) million marked birds.

Of the 5526 territorial male redwings collected between 40°N and
55°N, 10.2% were marked (Fig. 1, Table 1). None of 741 birds collected
south of 40°N was marked. The percentage of marked birds increased
with each degree of latitude north of Missouri. Although only 206 birds
were collected between 49°N and 54°N (Canada), it is noteworthy that
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FIGURE 1. Number and percentage of marked (underlined) male Red-winged Blackbirds
collected in designated strata in central United States and southern Canada, after
dispersing from spring roosts in northwestern Missouri.

18.9% of those birds were marked. Only 1.7% of 1406 males collected
northeast of Missouri (39°N, 95°W) were marked. In contrast, 13.0% of
the 4120 birds collected northwest of Missouri were marked.

The sunflower-growing regions with the highest percentages of marked
birds were central North Dakota (16.5%), eastern South Dakota-south-
western Minnesota (15.5%), eastern North Dakota-northwestern Min-
nesota (13.9%), and western North Dakota (13.5%) (Fig. 1).

Southeastern South Dakota (Lake Thompson).—We collected 219 male
redwings the day after the roost was sprayed and found that 79.9% were
marked or about 2.4 million (SE = +79,000) were marked in the roost.

Of the 2425 birds collected between 44°N and 55°N, 5.0% were marked.
The percentage of marked birds varied with latitude, peaking at 7.0% of
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FIGURE 2.

Number and percentage of marked (underlined) male Red-winged Blackbirds
collected in designated strata in central United States and southern Canada, after
dispersing from a spring roost in southeastern South Dakota.

665 between 46°N and 49°N (Table 2). One of the 188 birds collected

south of latitude 44°N was marked.

Only 2.0% of 346 birds collected northeast of Lake Thompson (44°N,
97°W) were marked, whereas 5.4% of 2079 birds collected northwest of

TABLE 1.

Percentage of marked male Red-winged Blackbirds found in various latitudes
after dispersing from spring roosts in northwestern Missouri.

Latitude

Number of male
Red-winged Blackbirds

collected

Percentage marked

Less than 40°N
40°N to 43°N
43°N to 46°N
46°N to 49°N
49°N to 54°N

Total

741
816
1558
2946
206

6267

0.0%
2.0%
7.0%
13.6%
18.9%

10.2%
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TABLE 2. Percentage of marked male Red-winged Blackbirds found in various latitudes
after dispersing from a spring roost in southeastern South Dakota.

Number of male
Red-winged Blackbirds

Latitude collected Percentage marked
Less than 44°N 188 0.5%
44°N to 46°N 348 3.4%
46°N to 49°N 665 7.0%
49°N to 55°N 1412 4.4%
Total 2613 5.0%

Lake Thompson were marked. Peak numbers of marked birds were found
between 99°W and 105°W longitude (6.8%, n = 1133).

The sunflower-growing regions with the highest percentage of marked
birds were western North Dakota (12.2%, n = 246), northeastern South
Dakota-southwestern Minnesota (7.7%, n = 78), central North Dakota
(7.6%, n = 132), and northcentral South Dakota (7.5%, n = 53) (Fig.
2). Of the 245 redwings collected in the other two major sunflower
regions (eastern North Dakota-northwestern Minnesota and northwest-
ern South Dakota), 2.0% were marked.

DISCUSSION

In the past, the seasonal distribution of migratory blackbird populations
was determined by analysis of banding data (Besser et al. 1983; Dolbeer
1978, 1980; Gammell et al. 1986; Royall et al. 1980). Banding blackbirds
to obtain information on seasonal distribution is a laborious task and
recovering sufficient numbers of birds for a meaningful analysis takes
many years. We marked about 10.6 million male redwings in 4 h and
recovered 687 marked birds in two 10-wk sampling periods. Hence, aerial
mass-marking is ideal for determining seasonal distribution in a relatively
short time.

Our data show that 86% of the male redwings dispersing from spring
roosts in northwestern Missouri and southeastern South Dakota migrate
to breeding areas in a northwesterly direction. Spring migration appears
to be strongly directional, with few males undergoing a reverse migration
to establish breeding territories.

Individual redwings dispersing to breeding areas from northwestern
Missouri move along a broad corridor that extends from eastern Montana
to eastern Wisconsin in the U.S.A., a distance of about 3000 km. Birds
marked in Missouri were found concentrated in breeding areas in western
Minnesota, North Dakota, and eastern South Dakota, which are all
sunflower production areas. Although sampling was limited in Canada
to east-central Alberta, southern Manitoba, and southwestern Ontario,
the number of marked birds found in those areas shows that Canada
contains breeding areas for many redwings that pass through northwestern



496] C. E. Knittle et al. J. Field Ornithol.
Autumn 1987

Missouri in the spring. Thus, male redwings migrating through
northwestern Missouri disperse over an area of at least 1.8 million km?.
Because few birds established territories within 480 km of the roost, we
speculate that northwestern Missouri serves largely as a staging area for
migrating redwings and that local breeding birds disperse to their breed-
ing territories soon after arriving at the roost.

In comparison, males marked in southeastern South Dakota (Lake
Thompson) were largely found in southwestern Minnesota, in the western
three-quarters of North Dakota, and the northeastern two-thirds of South
Dakota. Thus, Lake Thompson also harbors redwings that nest in sun-
flower production areas. Those redwings, however, dispersed over an
area in the central U.S.A. 70% smaller (405,000 km?) than those birds
emanating from northwestern Missouri. Marked birds collected in east-
central Alberta, central Saskatchewan, and southern Manitoba indicate
that a substantial number of redwings using the Lake Thompson roost
breed in Canada. Unlike the redwings marked in Missouri, more birds
marked at Lake Thompson nested locally. This suggests that as male
redwings move northward and form progressively smaller roosts, a larger
percentage breed locally.

As evidenced by banding returns and morphological data, redwings
breeding in central North America migrate in a southeasterly or southerly
direction to their winter roosts (Dolbeer 1978, James et al. 1984, Meanley
and Dolbeer 1978). Besser et al. (1983) and Gammell et al. (1986)
reported on the seasonal movements of redwings banded in northeastern
South Dakota (Brown County) and northwestern North Dakota (Ward
County), respectively. They found that in late summer and autumn, males
breeding northwest of those banding sites migrated through northeastern
South Dakota. From there they followed a narrow corridor south to
wintering areas in eastern Texas, eastern Oklahoma, and western Lou-
isiana and returned in the spring by the same route. This corridor includes
the Lake Thompson and northwestern Missouri roosts. Thus, roosts in
northwestern Missouri probably harbor redwings that also use the Lake
Thompson roost.

In the six sunflower-producing regions there are an estimated 3.2
million male redwings (R. A. Stehn, unpubl. data), of which 14.5% were
marked in Missouri (1982) and 7.2% in South Dakota (1983). There are
at least four possible explanations for the high percentage of unmarked
birds. First, some marked birds may have lost the marker before being
collected. Second, many birds probably passed through these roosts before
or after the roost was sprayed (roost turnover). Otis et al. (1986) showed
that turnover did occur in the Lake Thompson roost in 1985. The rate
of turnover probably varies from year to year depending on environmental
conditions. Third, some birds undoubtedly used other roosts before dis-
persing to their breeding areas. Biologists of the Denver Wildlife Research
Center have found other roosts in eastern Nebraska, west-central Min-
nesota, and southeastern South Dakota that may have contributed birds
to the sunflower regions (J. F. Besser and J. L. Cummings, unpubl.
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data). Finally, there may have been fewer marked birds in those roosts
than was estimated.

We conclude that northwestern Missouri and southeastern South Da-
kota provide spring roosting sites for some of the male redwings that
damage sunflower. Research is needed to (1) determine the timing and
dispersal patterns of female redwings, (2) delineate further the distri-
bution of redwings dispersing from various spring roosts in central U.S,,
(3) determine the total number of birds using those roosts during spring
migration, and (4) determine the proportion of the birds using those spring
roosts that are causing damage to sunflower. Those data should enable
scientists to predict the cost-effectiveness of any management scheme
designed to reduce populations of redwings.
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