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WIENS (1965), in a study of the behavioral interactions of Redwinged 
Blackbirds (Agelaius phoeniceus) and Common Grackles (Quiscalus quis- 
cula) on a small cattail (Typha lati/olia) marsh in Madison, Wisconsin, 
points out that the cattail habitat is "typical" for Red-wings and "unusual" 
for grackles, and that a potentially competitive situation exists in a marsh 
where the two species nest together. The emphasis of his study was on 
behavioral interactions and the effect of these interactions on reproduction. 
The purpose of the present investigation is to consider other parameters, 
namely food and feeding behavior, which may be very important in the 
relationships of Red-wings and grackles breeding on this cattail marsh. 
Indeed, as expressed by O'rians and Collier (1963: 457), "Ecological com- 
patibility, the prime requirement for sympatry, . . . is strongly influenced 
by such behavioral attributes as feeding behavior which vary remarkably 
in morphologically similar species." In addition, selected breeding biology 
data are presented from the years following Wiens' study to elucidate 
further the relationships of Red-wings and grackles on this marsh. 

For extensive discussion of the breeding biology and displays of Red- 
wings. see Beer and Tibbitts (1950) and Nero (1956). Peterson and 
Young (1950) and Ficken (1963) give corresponding discussions of 
grackles, and Wiens (1965) compares the two species. 

THE STLmY ARE^ 

The study area (Figure 1) is a 2.4 acre marsh on the southeast shore of 
Lake Wingra in the University of Wisconsin Arboretum, Madison. Cattail 
is the dominant vegetation, within which a resident population of musk- 
rats (Ondatra zibethicus) maintains areas of open water. The immediate 
edge of the marsh, including the earthen dike separating it from Lake 
Wingra on the north, supports shrubs of black willow (Salix nigra) and 
red-osier dogwood (Cornus stolonifera), and scattered (mostly dead or 
dying) individuals of cottonwood (Populus deltoides) and river birch 
(Betula nigra). For oth'er descriptions of this marsh see Beer and Tibbitts 
(1950), Nero (1956), and Wiens (1965). 

The marsh is surrounded on the east, south, and west by a dense decid- 
uous forest of the Southern Lowland type (Curtis, 1959), the most impor- 
tant tree species being cottonwood, black willow, and river birch, with a 
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LEGEND 

Figure 1. Red-wing territory configuration and grackle nest sites at East Wingra 
Marsh, 1965 and 1966. 

dense understory of honeysuckle (Lonicera tartarica X morrowii). On the 
south and east the woods extend only about 300 feet, beyond which is a 
hydric fen composed of bluejoint (Calamogrostis canadensis), reed canary 
grass ( Phalaris arundinacea ) , reedgrass ( Phragmites communis ) , sedges 
(Carex spp.), Aster simplex, nettle (Parietaria sp.), and goldenrod (Soli- 
dago gigantea). As will be shown later this fen was an important foraging 
area for female Red-wings. 

What little iSr known of the history of grackles nesting in the cattails of 
Wingra Marsh is summarized by Wiens (1965). Nesting pairs have been 
recorded since 1946, but reliable estimates of the total breeding population 
are available only for 1957 when 12 nests were found, and from 1962 to 
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1966. The trend has generally been toward increased utilization of this 
marsh habitat with the possible exception of the last three years (see 
below). 

Grackles have also been observed nesting in small numbers at two other 
marshes in the Madison area. 

M•:rHoDs 

The field work of this investigation was accomplished during the 1965 and 1966 
breeding seasons. As in previous studies of blackbirds at East Wingra Marsh, breeding 
biology was studied fairly intensively. Observations were begun in mid-March with 
the arrival of Red-wing males, and continued until the end of July when most black- 
birds had left the marsh. Activities on the marsh were observed with the aid of 

6 X 30 binoculars and a 20X spotting scope from a 20-foot wooden tower located 
roughly at mid-marsh, and from the roof of an automobile parked along the edge of 
the marsh. In both years the configurations of male Red-wing territories (most of 
the territory holders were color-banded in 1965) were plotted at monthly intervals 
on a map of the marsh. This was accomplished by connecting points where males 
displayed, especially where they bill-tilted (Wiens, 1965) to neighboring males. 

Nests were found by traversing the marsh systematically, twice weekly in 1965, 
once a week in 1966, and were marked with a small paper tag affixed to nearby vege- 
tation at least 3 feet away. A form was kept for each nest giving the location, dates 
of visits, the condition (construction, eggs, young, etc.) at each visit, and a record of 
food samples obtained from the nestlings. 

The food brought to the nestlings was sampled daily at most nests in 1965. A 
1-inch length of pipe cleaner was looped around the neck of the nestling tight enough 
to prevent swallowing of food delivered (cf. Orians, 1966; Willson, 1966). After 
about one hour the accumulated food bolus was removed and placed in a vial of 
70 per cent ethyl alcohol. When white pipe cleaners were used 11 Red-wing and 
1 grackle young were removed from their nests by the parents. Substitution of 
flesh-colored pipe cleaners solved this problem. It is suggested that the white objects 
in the nest released nest sanitation behavior of the female, in this case with adverse 
results. I tried to sample all daylight hours (ca. 0500 to 2100 hours) with equal 
frequency, but most samples were collected between 0900 and 1900 hours. 

Food samples from each nestling were examined separately in the laboratory under 
a dissecting microscope. Individual prey items were segregated according to family 
where possible and in some cases to genus or species. The word taxon hereafter sig- 
nifies the most specific category to which a prey item has been assigned. Their 
numbers and mean lengths were recorded, and the combined volume of all individuals 
of each prey taxon was determined to the nearest .Ol ml by displacement in ethyl 
alcohol. 

Field investigation during 1966 was concentrated on watching Red-wing and grackle 
nests with young from the tower or car top for 1-hour periods, and dictating notes 
on important activities into a tape recorder. Thus the nest was under constant ob- 
servation during the hour. The delivery of food, foraging location of the parent 
birds, and other aspects of feeding behavior were recorded. Red-wing nests were 
watched during all daylight hours; fewer observations were made of grackle nests. 

RESULTS 

Size of breeding populations.--The Red-wing population reached a 
maximum of 22 males with territories on 27 April 1965, but only 18 
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Figure 2. Chronology of Red-wing and grackle nests with young at East Wingra 
Marsh. Data of 1947-1948 from 1947 Red-wing nesting on the Marsh (Beer and 
Tibbitts, 1950), and from the average of 1947 and 1948 grackle nestings in a nearby 
white cedar (Thuja occidentalis) plantation (Peterson and Young, 1950). Data of 
1964 from J. A. Wiens (MS). Data of 1965 and 1966 from this study. N is the num- 
ber of nests. 
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Figure 3. Extent of overlap in the breeding periods (nest building through young 
flying) of Red-wings and grackles in the Madison area. A, Red-wing; B, grackle. 
Period of overlap shaded and per cent given. Red-wing data from East Wingra 
Marsh (1947 data from Beer and Tibbitts, 1950). Grackle nestings of 1947 and 1948 
in a white cedar plantation; 1949 nesting in honeysuckle (Peterson and Young, 1950). 
1962 and 1966 nestings at East Wingra Marsh (1962 and 1963 data from Wiens, 1965; 
1964 data from J. A. Wiens, MS). 

territorial males were present from 11 May through the remainder of the 
breeding season (Figure 1). On 7 May 1966 18 territorial males were 
present, but on 8 June only 14 were found (Figure 1), and the number 
decreased to 12 on 28 June. Nero (1956) found 17 to 25 territorial males 
during the years of his study (1948 to 1953), and Wiens (1965) reports 
21 territorial male Red-wings for both 1962 and 1963. Thus the male 
Red-wing population was relatively low during the present investigation. 
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The numbers of female Red-wings and both male and female grackles 
actively using thee marsh were approximated by recording the numbers of 
nests. Nests and numbers of female Red-wings should be equivalent, 
possible renesting excepted, because Red-wings are rarely double-brooded in 
this area (Nero, 1956). Grackles are usually monogamous and single- 
brooded (Peterson and Young, 1950; Wiens, 1965). In 1965 there were 
69 active (with one or more eggs) Red-wing nests, and in 1966 there were 
55 such nests. In both years at least 10 nests were started, but never 
completed. In 1964 Wiens (MS) found 62 active Red-wing nests. The 
numbers of active grackle nests were 14 and 13 in 1965 and 1966. This 
compares with 16 in 1964 (Wiens, MS) and 17 and 19 in 1962 and 1963 
(Wiens, 1965). 

Male Red-wing territories during grackle nesting and the locations of 
grackle nests for 1965 and 1966 are mapped in Figure 1. Wiens (1965) 
reports that grackle nests were usually located at the periphery of male 
Red-wing territories, a generalization not convincingly supported by the 
few data presented here. 

Nesting chronology.--The temporal relationships of Red-wing and 
grackle nesting at Wingra Marsh for 1964 to 1966 are shown in Figures 
2 and 3. The peaks of grackle nesting activity generally preceded those 
of Red-wings by 10 to 20 days (Figure 2). Also, the period of Red-wing 
breeding was considerably more extended than that of the grackle (Figure 
3), partly because of a few Red-wing second nestings. 

Figure 3 also shows the extent of overlap in breeding, and the grackle 
breeding periods in two arboreal colonies (nests in honeysuckle and white 
cedar) one half mile north of the marsh. Timing of the nesting of both 
species remained fairly constant for all years and places with' the exception 
of 1962 when grackles continued nesting later at Wingra Marsh and 
Red-wings ended nesting early, partly because of destructive winds at the 
peak of Red-wing nesting (Wiens, 1965). The extent of overlap appears 
to have decreased during the last 5 years. 

Figure 4 shows similar data for the periods in which both species had 
young in the nest, the period of greatest significance in terms of potential 
competition for food resources. Note again the trend toward decreasing 
overlap in the breeding cycles of the two species, i.e. toward breeding 
asynchrony. 

Data in Figure 2 from Red-wings at Wingra Marsh in 1947, and from 
grackles nesting in the nearby white cedar plantation in 1947 and 1948, 
may be used as a baseline by which to place in proper perspective 
the trend toward asynchrony at Wingra Marsh in the last 5 years. For 
these former years the peaks in Red-wing and grackle nestings were 20 
to 25 days apart. The overlap in total breeding periods and nestling 
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Figure 4. Extent of overlap in nestling periods of Red-wings and grackles at East 
Wingra Marsh. A, Red-wing; B, grackle. Period of overlap shaded and per cent given. 
Grackle data of 1947-1948 are the average of 1947 and 1948 nestings in a nearby white 
cedar plantation (Peterson •nd Young, 1950). Red-wing data of 1947 from Beer and 
Tibbitts (1950). Data for 1962 and 1963 from Wiens (1965); 1964 data from J. A. 
Wiens (MS). 

periods (Figures 3 and 4) fails to confirm the trend suggested by the 1962 
to 1966 data. The data for grackles may not be comparable to marsh 
nesting grackles, as nesting substrate may affect the timing of breeding. 

Breeding asynchrony may be an effective mechanism in precluding 
interspecific competition for food or any other resource. Whether or not 
Red-wing and grackle breeding at Wingra Marsh' is becoming asynchro- 
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nous, the data of 1963 to 1966 show an average overlap of only 40 per cent 
in the entire breeding cycle of both species. Wiens (1965) reports that 
segregated Red-wing and grackle colonies in the Madison area in 1962 and 
1963 were well synchronized with the integrated colonies. A more thorough 
study of this problem is needed. 

The food of nestling Red-wings and grackles.•Although' the food habits 
of adult Red-wings and grackles are well known (heal, 1900; Neff and 
Meanley, 1957; Meanley, 1961; Bird and Smith, 1964), the literature on 
food of nestlings is sparse (Gabrielson, 1915; Hamilton, 1951; Neff and 
Meanley, 1957; Willson and Orians, 1963; Orians, 1966). 

A total of 113 Red-wing and 39 grackle food samples, representing 50.1 
and 221 nestling hours of sampling respectively, were obtained at Wingra 
Marsh in 1965; a food sample is defined as the food collected from the 
gullets of all nestlings in a single nest during a sampling period of 1 to 2 
hours. 

Table 1 presents a list of all prey items found in the food samples, as 
well as the per cent occurrence (presence or absence), per cent frequency 
(by numbers), and per cent by volume of each prey taxon in the diet. 

Data from the Red-wing food samples were divided to separate food 
collected during the period when both species were feeding young in the 
marsh (hereafter referred to as the overlap period) from that collected 
later. Young grackles leave the marsh a day or two after leaving the nest 
(Wiens, 1965). The above separation is deemed useful because of seasonal 
shifts of prey abundance (especially insects) in the habitat. Only food 
taken during the overlap period is strictly comparable. 

Both Red-wings and grackles fed their nestlings principally on inverte- 
brate animals. Vegetable matter occurred in only 7.9 per cent of the 
Red-wing samples and comprised 2.2 per cent of total volume, while 66.6 
per cent of the grackle samples contained vegetable matter (18.6 per cent 
volume), principally white bread (Table 2). The mean lengths of animal 
food items from 123 Red-wing and 82 grackle prey taxa were found to be 
10.09 (-+ .65 SE) and 9.79 (-+ .79 SE) mm. respectively, and were not 
significantly different (t = .29, p > .5). 

A standard diversity index (Paine, 1963) from information theory 

H = - • Pi In Pi 

where H equals diversity and 
Pi equals the fraction of the total numbers of all prey taxa 

comprised by the numbers of the ith' prey taxon (animal ma- 
terial only) 

was used to measure feeding diversity. Values obtained were 3.17 for 
Red-wings and 2.62 for grackles for food collected while both species 
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TABLE 2 

THE I1VIPORTANCE OF VEGETABLE MATERIAL IN THE DIET OF RED-WING AND 
GRACKLE NESTLINGS AT EAST WINGRA MARSH, 1965 

% Occurrence % Volume 

Red-wing 7.9 2.2 
Grackle 66.6 18.6 

bread 43.6 x 12.8 • 

• From Table 1. 

were feeding young. When these values are compared with the value (H = 
.06 to .39 depending on the time of day) Orians (1966) reports for Yellow- 
headed Blackbirds (Xanthocephalus xanthocephalus) in British Columbia, 
it is clear that Red-wings and grackles at Madison are diverse and relatively 
unspecialized feeders. 

For quantification of the extent of overlap in the diet of Red-wings and 
grackles a coefficient of similarity 

2w 
C-- 

a+b 

where w is the sum of all food types in the diet which both species 
share in common, 

a is the sum of all food types in the diet of Red-wings, and 
b is the sum of all food types in the diet of grackles, 

used by Bray and Curtis (1957) for comparing upland forest communities 
in Wisconsin, and later used by Beals (1960) to measure the similarity 
of forest bird communities, was applied. As used here, when C equals zero 
there is no overlap, and when C equals one there is 100 per cent overlap. 
The value obtained (C----.52) indicates about 52 per cent overlap in the 
total diets of Red-wings and grackles when both species were feeding young 
on the marsh. 

Because of the diversity of food taken by Red-wings and grackles, the 
most important prey taxa should be compared if anything meaningful is 
to be said about dietary overlap and competition for food. The importance 
of a food item is directly related to the net energy it yields when metab- 
olized, or approximately the caloric value of the food item, less the number 
of calories expended in its. procurement. Of course many factors compli- 
cate this simplified working definition of importance, such as the distance 
a bird travels to a food source, the distribution of food items at the source, 
and the amount of metabolic energy actually obtained from a food item of 
known caloric value. Also such components of food as water, minerals, 
and total nitrogen are disregarded in this definition. 

For the present study neither the caloric values of food items nor the 
energy expended in their procurement are well enough known. The assump- 
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TABLE 3 

Food oI• RED-WING AND GRACKLE NESTLINGS AT EAST WINGRA MARSH, 1965 
The "important" (3 per cent or greater per cent volume) prey taxa of Red-wings 

and grackles while both species were feeding young at East Wingra Marsh, 1965. 
Values given are the per cent of the total volume in the diet. Data from Table 1. 

Red-wing Grackle Red-wing 

Prey taxon 20 May to 10 June 11 June to 30 July 

ANIMAL MATTER 

ANNELIDA 

Oligochaeta 
Opistophora 

Lumbricidae 
Lumbricus spp. 9.13 

ARTHROPODA 
Insecta 

Odonata 
Aeschnidae 3.17 
Libellulidae 5.76 5.26 
Coenagrionidae 4.95 8.69 

Orthoptera 
Locustidae 43.21 

Coleoptera 
Scarabaeidae 

Phyllophaga spp. 27.19 
Lepidoptera 

Nymphalidae 
Vanessa 

atalanta 3.64 
Undetermined 4.89 

Noctuidae 31.99 13.78 10.18 
Geometridae 

Alsophila 
pometarla 11.32 

Undetermined 20.42 3.57 
Diptera 

Stratiomyidae 
Stratiomyia spp. 3.65 
Undetermined 6.89 

Homoptera 
Fulgoridae 3.55 

CHORDATA 

Osteichthyes 7.01 

VEGETABLE MATTER 
Bread 12.82 

TOTAL 81.26 82.31 77.50 

tions are made that both Red-wings and grackles expend about the same 
amount of energy in foraging, and that the assimilation effciencies for any 
particular food item are the same for both young Red-wings and grackles. 
As all available evidence indicates that insect tissues are very similar in 
terms of calories per ash-free gram (Slobodkin, 1961) the per cent by 
volume of the diet each taxon comprises is used as an index of its impor- 
tance. 
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TABLE 4 

COMPARISON OF FORAGING AND PROVISIOMNG ACTIVITIES OF 
RED-WINGS AND GRACKLES AT EAST WlNGRA MARSIt 

Red-wing Grackle 

Adults attending 
each nest 0 1 1 or 2 1 

Rate of food delivery 
trips/hour 6.23 (+ .98 SE) 2.01 (-4- .57 SE) 4.06 (ñ 1.16 SE) 
trips/nestling/hour 2.87 (-q- .52 SE) 1.77 (ñ .39 SE) 

Foraging on marsh 
(% of observation time) n.d. 16 0 4 
Absent from marsh 
(% of observation time) n.d. 45 70 57 

n.d. = not determined. 

Table 3 shows the most important prey taxa of Red-wings and grackles 
according to the above criterion. In the Red-wing diet during the overlap 
period in nesting, the order Lepidoptera was most important, families 
Geometridae and Noctuidae comprising 63.73 per cent of the total volume. 
Larvae of a single species of the former, Alsophila pometaria, made up 
11.32 per cent of the total volume. 

The scarabaeid beetle genus Phyllophaga was the most important taxon 
in the grackle diet, comprising 27.19 per cent by volume. Noctuidae 
(13.78 per cent), bread (12.82 per cent), and thee genus Lumbricus (9.13 
per cent) when combined with the above yield a total of 62.92 per cent 
of the total volume in the diet. 

The Red-wing diet after grackles finished feeding young on the marsh 
was apparently quite different from that of the overlap period. Three 
families from three orders (Orthoptera, Locustidae; Lepidoptera, Noc- 
tuidae; Odonata, Coenagrionidae, in that order of importance) comprised 
62.08 per cent of the total volume. 

The observed difference could be due to one or both of two phenomena. 
There may have been marked changes in prey availability after grackles 
stopped nesting, or the Red-wings may choose different prey (character 
displacement of Brown and Wilson, 1956) in response to competition with 
grackles. The former is known to be a definite possibility. The latter, 
although a tempting hypothesis, is not supported by the facts. Table 3 
shows that the diet of grackles and Red-wings was more similar during 
the overlap period than afterward. If Red-wings altered their food pref- 
erence during the period of overlap, then their subsequent diet should be 
most similar to that of the grackles. 

Parental ]oraging and provisioning o] nestlings.--Table 4 compares the 
data collected during 13 hours spent observing six separate grackle nests 
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with young with those obtained in 27 hours of watching nine Red-wing 
nests with young. 

Male Red-wings feed flying young (Nero, 1956; Wiens, 1965), but 
rarely, if ever, do they assist in feeding nestlings; and no instance was 
observed in this study. Male grackles, on the other hand, fed nestlings one 
half as often as did females. Female Red-wings spent 16 per cent of their 
time foraging on the marsh. An additional 45 per cent of their time was 
spent off the marsh, but the amount of foraging there was undetermined. 
Both Nero (1956) and Wiens (1965) state that most of the Red-wings' 
food at East Wingra Marsh was obtained off the territory. In Utah, on 
the other hand, Lindford (1935) reported that most food was obtained on 
the territories. In Washington up to 90 per cent of the foraging was done 
on areas off tke marsh according to Willson and Orians (1963). These 
differences are regional and should not necessarily be considered contra- 
dictory. Male grackles were not seen foraging on the marsh, and females 
did so during only 4 per cent of the observation time. The large number 
of odonates in their diet strongly suggests, however, that grackles must 
forage a good deal in a marshy or riparian habitat. Female grackles spent 
57 per cent and males spent 70 per cent of their time off the marsh. 
The provisioning rate of female Red-wings was 2.87 (-.52 SE) feeding 
trips to the nest per nestling per hour, while both grackle sexes (together) 
made 1.77 (- .39 SE) trips per nestling per hour. Gross (in Bent, 1958) 
reports the provisioning rate of "Bronzed" Grackles as six trips per hour, 
which is comparable with the data collected here (Table 4). Orians 
(1961) states that female Red-wings in California visited the nest with 
food four times each hour on the average. Comparable data from this 
study run slightly higher (Table 4). 

The female Red-wing does all the provisioning. Two birds, on the other 
hand, regularly care for nestling grackles, and at least one extra male 
assisted in feeding at two nests. on East Wingra Marsh in 1966. The 
incidents of three attendants per nest may represent irregularities such as 
the cooperation of male grackles from disturbed nestings, but insofar as 
this occurs it is significant in terms of reproductive efficiency. 

Foraging off the marsh was observed only incidentally. Grackles were 
often seen flying across Lake Wingra toward Vilas Park one half mile to 
the north, and also along the east edge of the lake. Presumably much of 
the bread, corn chips, noodles, and peanuts found in the nestlings' gullets 
were obtained at the "Vilas. Park feeding ground" (picnic tables) Nero 
(1956) mentions. Dead (?) fish and some aquatic insects were undoubt- 
edly obtained along the lake edge. One female grackle was watched 
accumulating green objects, presumed to be Lepidoptera larvae, in the 
upper branches of a large willow on the south edge of the marsh. 
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Red-wings were often seen searching the branchlets and leaves of honey- 
suckle and other shrubs to th'e south, east, and west of the marsh where 
the larval geometrid Alsophila pometaria, as well as other geometrids and 
noctuids, were abundant o.n the foliage in early June. On several occa- 
sions Red-wings were also seen foraging along a strip of grass on either 
side of the road bordering the marsh. Typically the bird walked along 
the ground in a deliberate manner, probing under debris.; when an insect 
flushed the forager jumped into the air and hawked it. Presumably 
homopterans, locustids, and adult coenagrionids were taken in this manner. 
A fen one half mile southeast of the marsh (see T•E STur>¾ A•EA) was 
apparently the destination of many female Red-wings from the marsh. 
Probably the bulk of the locustids were obtained at this site, for one 
female Red-wing that brought in little else but grasshoppers almost always 
left and returned over the intervening wooded tract. On several occasions 
females were noted searching the leaves and yellow flowers of a bed of 
water lilies (Nuphar variegatum) 20 feet north of the marsh. The birds 
hopped from leaf to leaf just before each submerged, peering into the 
blossoms. Flies of the family Syrphidae, present in 0.39 per cent of the 
Red-wing food samples, were often seen in the flowers of these lilies. 

Further inferences about foraging areas and habits of both species may 
be gained from the prey types themselves. It is interesting that only 
grackles took earthworms (Lumbricus spp.) which occurred in 28.20 
per cent of the samples. These were undoubtedly taken on the ground, 
probably in the surrounding lowland forest. As Red-wings should have no 
more difficulty than grackles in capturing earthworms (Beecher, 1951), 
the most logical explanation conforms with the casual observation that 
Red-wings frequented the forest floor less often than grackles. June 
beetles (Phyllophaga spp.), another prey taxon taken almost exclusively 
by grackles (in 38.46 per cent of the grackle samples and in none of the 
concurrent Red-wing samples), were locally abundant in the forest especially 
in mid-May. Adult June beetles according to Swain (1952) feed by night 
on the foliage of such deciduous trees as oak, elm, willow, and poplar, and 
hide in the soil of pastures or other grasslands during the day. Either the 
Red-wing is not as adept at digging these beetles out of hiding, does not 
forage where they occur, or finds them too large. Grackles removed the 
head and elytra before feeding these beetles to their young. 

Nesting success.--Table 5 presents the Red-wing and grackle nesting 
success data for 1964, 1965, and 1966. The per cent of Red-wing eggs 
which produced flying young in 1964 (40.7) is comparable to that reported 
by Wiens (1965) in his 1962 1963 study, and similar to most published 
records, but nesting success in 1965 and 1966 was low (17.8 and 33.2 per 
cent). Grackle nests at East Wingra Marsh also had poor success in all 
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TABLE 5 

COiVI. PARISON OF RED-WlI•G AND GRACKLE NESTING SUCCESS AT 
E^sT W•½RA M^Rsa, 1964 To 1966 

Nests • Eggs • 

Hatched Young Young 
Year No? eggs flying Laid Hatched flying 

Red-winged Blackbirds 
1964 a 62 44 (70.9) 28 (45.2) 209 145 (69.4) 85 (40.7) 
1965 69 45 (65.2) 19 (27.5) 241 140 (58.1) 43 (17.8) 
1966 55 32 (58.2) 25 (45.5) 187 94 (50.3) 62 (33.2) 

Common Grackles 
19643 18 13 (72.2) 6 (33.3) 75 50 (66.6) 19 (25.3) 
1965 15 12 (80.0) 6 (40.0) 61 43 (70.5) 18 (29.5) 
1966 14 12 (85.7) 3 (21.4) 51 31 (60.8) 6 (11.8) 

Percentages given in parentheses. 

Nests with one or more eggs. 

J. A. Wiens, 3,iS. 

3 years, and produced only about half as many flying young per egg laid 
as they did in 1962 and 1963. 

Human interference was probably an important factor at the marsh dur- 
ing the present investigation. At least four types of interference were 
observed. First, especially in 1965 when nests with young were visited 
almost daily, some predator (probably raccoon, Procyon lotor) system- 
atically destroyed nests and removed eggs and young, presumably found 
by following human scent or broken cattails. Second, food sampling once 
a week had a slight retarding effect on the growth of nestlings. Third, as 
noted earlier, parents removed some nestlings with white food collars. And 
fourth, the extremely low number of flying grackle young produced in 
1966 (11.8 per cent) may be partially explained by desertion caused by 
capturing adults at the nest and marking them with paint for more accurate 
identification while foraging; this definitely caused the failure of one nest 
with eggs and two others with young. 

Dmcussm• ^•r• Co•cLusm•s 

Interspecific competition.--The East Wingra Marsh icterid populations 
are interesting ecologically because of the recency of the apparent grackle 
invasion. Also the lack of similar concentrations of marsh-nesting grackles 
in the Madison area, and the fact that Wingra grackles make themselves 
as inconspicuous as possible while inside the boundaries of a Red-wing 
territory (see below), suggest that these grackles are utilizing unusual and 
somewhat adverse habitat. 

Although the word competition is widely used in the ecological literature, 
much' misunderstanding of its meaning has existed (see Birch, 1957 and 
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Milne, 1961), and Andrewartha (1961) would even abandon its use al- 
together. As Milne (1961) points out, part of the problem is that very 
few authors have bothered to define what they mean by competition, and 
even if a good definition is found, its interpretation may vary. 

The most widely accepted definition recently stated by Milne (1961) 
says that competition occurs when two species try to gain a supply of the 
same limited resource. Another definition suggested by Elton and Miller 
(1954) stresses above all the effect of two interacting or interfering species 
on the reproductive success or survival of one or both. Although th'e second 
definition might logically be considered to be a consequence of the situa- 
tion delineated by the first and to follow directly from it, this need not be 
the case. If, other things being equal, the result of two interacting species 
is the lowering of reproductive success (or survival) of one or both, then 
competition between them is clearly shown. But if under similar circum- 
stances such effects are not evident, this is not proof of th'e absence of 
competition. As Darwin pointed out in his Origin of species (1859), 
ultimately competition may take three courses. New forms, either by 
immigration or evolution, may 1) eliminate the forms with which they 
compete, 2) be eliminated by them, or 3) become ecologically isolated, in 
which case competition ceases. It is clear then that competition ultimately 
results in evolutionary change, extinction or emigration through disadvan- 
tage in reproduction, or survival to one or both of the competing species. 

Thus I favor a flexible concept of competition that relies on either or 
both of the above definitions. Often it is difficult to show reduced survival 

of one species; likewise it is often difficult to show that a shared resource 
is in limited supply. Actually the two definitions compliment each other. 

Another problem is that interspecific competition is such a strong ulti- 
mate factor that it is quickly selected against, so we rarely observe it 
directly (R. B. Root, pers. comm.). Generally competition is demonstrated 
only indirectly by its effects through compensatory adjustments in the 
various forms of niche divergence. The relatively short time during which 
Red-wings and grackles have nested together in East Wingra Marsh pre- 
cludes the possibility of any measureable niche divergence, and the differ- 
ences that have been noted merely show that these two icterids are no 
more closely related than their inclusion in separate genera implies. 

What evidence exists of direct competition at East Wingra Marsh? As 
no change in reproductive performance attributable to competitive inter- 
ference is discernible, we must look to joint utilization of resources in 
short supply. 

Competition for food.--No data are available on prey abundance at 
Wingra Marsh or the nearby foraging areas, and only a small amount of 
information about the foraging habits of Red-wings and grackles has been 
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TABLE 6 

FOOD OF RED-WING AND GRACKLE NESTLINGS AT EAST WINGRA MARSH, 1965 
Red-wing and grackle utilization of important x overlapping prey orders while both 

species were feeding young at East Wingra Marsh, 1965. Values given are per cent 
frequency. Data from Table 1. 

Red-wing Grackle 

Prey taxon Naiad Teneral Adult Naiad Teneral Adult 

Odonata 
Libellulidae .58 .58 .76 .38 

Larva Pupa Adult Larva Pupa Adult 

Lepidoptera 
Noctuidae 11.66 
Geometridae 

Nematocampa 
limbata .58 

Alsophila 
pometaria 12.25 

Undetermined 18.95 

.58 .29 8.51 

2.46 
7.00 

See Table 3. 

obtained. Potential competition is suggested by overlap in the taxa the 
two species eat and by the important taxa they take during the overlap 
period (Tables 3 and 6). Lepidoptera (families Geometridae and Noctu- 
idae) formed an important prey order for both species, as did Odonata 
(families Libellulidae and Coenagrionidae). 

Table 6 presents more detailed information on the utilization of the two 
important prey orders (Lepidoptera and Odonata) taken by both Red- 
wings and grackles. Both species took mostly larvae of Lepidoptera and 
the naiads and tenerals of Odonata. The only apparent difference in the 
utilization of these shared prey is that they appear to have been more im- 
portant in the diet of Red-wings than grackles. Thus the two species are 
potential competitors for noctuids, geometrids, libellulids, and coenagrio- 
nids insofar as the supply is limited, but a number of authors (Beal, 1900; 
Tinbergen, 1949; Skutch, 1949; Andrewartha and Birch, 1954; Lack, 
1954) have pointed out that food is usually superabundant and not a 
limiting factor to bird populations during the breeding season. 

Also the diversity of food the Red-wings and grackles take at Wingra 
Marsh argues against the sole dependence of these species on a small 
number of prey taxa. And finally as both species have been shown to 
utilize different foraging areas to some extent, significant competition for 
food seems unlikely. A more complete evaluation of competition for food 
on this marsh must await further investigation of prey abundance in the 
habitat. 

Competition Jor space.--Wiens (1965) points out tbat most behavioral 
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interactions between Red-wings and grackles at East Wingra Marsh were 
initiated by Red-wings diving at grackles intruding into Red-wing terri- 
tories. Grackles were rarely aggressive to Red-wings, and usually re- 
sponded to Red-wing dives or threats with evasive action, making them- 
selves inconspicuous. 

Although the presence of grackles had no apparent effect on Red-wing 
courtship, nesting patterns, or nest placement, and had only slight effects 
on Red-wing territory configuration, some aggressive neglect (Hutchinson 
and MacArthur, 1959; Ripley, 1961) was noted that apparently affected 
the success of a few Red-wing nests. Wiens (1965) concludes that cat- 
tail-nesting grackles may be considered to have small nest-centered terri- 
tories and that the territories of both species are to some extent mutually 
exclusive. Simmons (1951) points out that interspecific territorialism, 
like distinctive habitat preferences or divergence of food habits, may be a 
way of reducing competition. 

Casual observations during the present investigation were generally in 
agreement with the interpretations of Wiens (1965). But after reviewing 
the evidence suggesting the absence of competition for food at East Wingra 
Marsh, reevaluation of the Wiens (1965) data and other observations made 
in the present study point to a resource that is in short supply and that 
both species utilize, namely space. Both Red-wings and grackles need 
places to build their nests and each requires a territory around the nest, 
but the Red-wing certainly needs more space than does the grackle. I sug- 
gest, therefore, that both species are actively competing for space, the 
Red-wing to maintain territorial integrity established by its prior arrival, 
and the grackle to establish its small nest-centered territory. Conclusive 
proof might be obtained by removing all Red-wings and noting the effect 
on grackle nesting density. Over the past two decades grackles apparently 
have had a slight competitive advantage. Future observations would help 
to ascertain whether this trend will continue. 

SUMMARY 

The food habits and foraging behavior of Red-winged Blackbirds 
(Agelaius phoeniceus) and Common Grackles (Quiscalus quiscula) breed- 
ing concurrently on a small cattail marsh in Madison, Wisconsin, were 
studied during the 1965 and 1966 breeding seasons, particularly to investi- 
gate potential food competition between the two species. 

The size of the breeding populations of both species was slightly lower 
than in previous studies at this marsh. Nesting asynchrony suggested by 
the breeding chronology of 1963 was substantiated in the present investiga- 
tion, but data from 1947 (grackles nesting in a white cedar plantation) 
failed to substantiate a long-term trend of increasing asynchrony. 
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Food from nestlings of both species was sampled using a pipe cleaner 
collar to prevent swallowing. Animal matter (chiefly insects) predomi- 
nated in the diets of both Red-wings and grackles. Vegetable material 
occurred in only 7.9 per cent of the samples of the former, and while 66.6 
per cent of the grackle samples contained vegetable matter (mostly 
bread), it comprised only about 18.6 per cent of the total intake by 
volume. Both species were found to be unspecialized feeders, as the infor- 
mation theory diversity index for Red-wings and grackles was 3.17 and 
2.62 respectively. A coefficient of similarity commonly used in plant ordi- 
nations gave an estimate of 52 per cent overlap in the two diets. More 
detailed examination of the important prey taxa of both species, as deter- 
mined by the per cent of the total intake by volume, showed moderate 
overlap in the Lepidoptera (families Geometridae and Noctuidae), and in 
the Odonata (families Coenagrionidae and Libellulidae). The above 
Lepidoptera (mostly larvae) accounted for 63.73 and 17.35 per cent of 
the total intake by volume of Red-wings and grackles respectively, while 
Odonata were less important. 

Observations at nests with young showed that grackles foraged on the 
marsh only 4 per cent of the time. Female Red-wings (males did not feed 
nestlings) spent 16 per cent of the time foraging on the marsh. The provi- 
sioning rate of grackles was 1.77 trips per nestling per hour, while young 
Red-wings were fed at the rate of 2.87 trips per nestling per hour. The 
principal Red-wing foraging areas were the shrubbery in an adjacent South- 
ern Lowland Deciduous Forest, the marsh' itself, and grass around the 
marsh and 300 yards to the southeast. Grackles were known to scavenge 
at Vilas Park one half mile north and were believed to forage on the floor 
of the deciduous forest as well as around the lake edge. 

Nesting success (per cent flying young per egg laid) of both species 
was lower for the years of this study than for other years and locations. 
Human interference (nest visits and food sampling) was probably a factor. 

Competition, at least for food, probably did not exist between Red-wings 
and grackles at Wingra Marsh because of the diversity of food both species 
take and because of differences in foraging locations. It is. suggested that 
both Red-wings and grackles were competing actively for space. 
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