


winter months (Stewart, 1958; Hartowicz, 1965). Seasonal changes in

the timing and duration of these evening roosting flights have been
documented {(Martin and Haugen, 1960; Hester and {luay, 1961; Hein, 1961
and 1965; and Tabberer, et al., 1971), but the exact environmental or
physiological factors which trigger the start and finish of the roosting
flight have been unkrown.

The purpose of this study was to observe the changes in the timing
of the wood duck roosting flight in Southern I1Tlinois, and attempt to
correlate these changes with various environmental parameters which were
simulaneously monitored, so that a cause and effect relationship might
be indicated.

MATERIALS AND METHODS

The study roosts were within the 2960 ha Union County Wildlife
Refuge, located on the Mississippi River floodplain approximately 13 km
west of the town of Anna, I11inois. The refuge contains three open-
water lakes, plus several areas of standing timber which are artifici-
ally flooded in the fall by I1lingis Department of Conservation person-
nel. There also are scattered swampy areas in which buttonbush {Cephal-
anthus occidentalis) is the principal species. Uplands surrounding the
Takes and swamps are composed of grain fields interspersed with the
typical oak {Quercus spp.) - hickory (Carya spp.} forest of Scuthern
ITlinois.

Two wood duck roosts {called 'Triangle' and 'Grassy Lake') were
located on the study area by following flocks of birds in flight during
the evening, as described by Hein and Haugen (1966). Incoming birds
were observed from a pTace where they could be seen crossing open fields
or water adjacent to the roost. Counts of birds in relation to time of
day were always made by two experienced ocbservers to minimize over-
lTooking ducks. At times, accurate sightings could only be made from a
boat. Observations at each roost were made 1 or 2 times per week from
20 August to 30 November 1973.

Observations always started at least 1 hour before sunset, in an
attempt to determine when the first bird came to roost. The Tast bird
was assumed to have arrived after a 15-minute peried passed during which
no more birds were seen.

A Weston Master V Universal exposure meter was used to measure
light intensity when the first and last birds came to roost. BDay length
and maximum, minimum and mean temperature data for correlation purposes
were obtained from the nearby town of Anna (Hartline, 1973). C(Clear
versus overcast cloud data were recorded at the individual roost site.

RESULTS
Table 1 summarizes the monthly arrival {imes at the roost of the
first and last birds in relation to sunset. The arrival fimes of the

first birds in Augqust could not be reliably determined, since some birds
were known to be flying to the roost before the normal reosting flight
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Fig. 1. Level of 1ight intensity at which the first and Tast wood
duck arrived at the Triangle Roost or Grassy Lake Roost during
the evening roosting flight, Four hundred footcandles {+)
represented full daylight, and so was recorded at a variety of
times during September, due to early entering of roosis by
ducks during this period. S5tars indicate Grassy Lake data.

days were becoming progressively shorter. Stepwise multiple regression
analysis revealed no significant relationship {p=0.01) between the time
at which the first bivd came to roost and any combination of daily
maximum, minimum or mean temperature, or the number of birds being
counted.

The timing of the last bird's arrival at the roost during all 4
months did, however, appear to be related to light intensity. This s
shown in Figure 1, where it can be seen that a relatively uniform Tow
1ight intensity of 5-10 fontcandles was recorded at the arrival time of
the Tast bird. Analysis of these times demonstrated that wood ducks
arrived progressively slightly later (1.9 minutes per 10-day interval)
in relation to sunset as the season advanced. This sTight delay was not
enough, however, to cause a significant decline in the light intensity
readings.
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No relationship {p>0.01) was seen between the arrival times of the
Tast birds and any combination of maximum, minimum or mean femper-
atures, or the number of birds being counted.

Because of the inflexibility in the absolute arrival time of the
first birds, the total percentage of birds arriving at the roost before
sunset decreased as the season advanced {Figure 2). Regression apalysis
reyealed a significant relationship {p<0.01) between the declining
percent of the total flight arriving before sunset and the declining day
length, for both cloudy and clear days separately. Percent of the birds
arriving before sunset for all days combined was also highly correlated
with day Tength {r = .97).

Multiple-regression analysis revealed no relationship (p=0.01) be-
tween the percent of the flight arriving before sunset and minimum,
maximum or mean tepperature, or the total number of birds being counted.
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Fig. 2. Percentage of wood ducks arriving at the Triangle Roost or the
Grassy Lake Roost before sunset on cloudy and clear days.
Stars indicate Grassy lLake data.

Relationship of Cloud Cover to Roosting Flight Times

The mean arrival times of the first bird for cloudy versus clear
days revealed no significant difference between the two (mean for clear
days = 34.0 minutes before sunset; mean for cloudy days = 40.2 minutes;
p>0.10, students t-test), thus indicating that first birds continued to
arrive at a set absolute time,

Comparison of the mean arrival times of last birds, however, in-
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Model of ohserved monthly roost arrival curves of wood ducks in
relation to sunset on clear days, with predicted different
cloudy weather arrival curves caused by a mean 7.5-minute
sarlier arvival of the Tast birds. August 20th with 100 per-
cent arriving before sunsef on a clear day and 100 percent on

a cloudy day; 16 September with 70 percent arriving before
sunset on a clear day and 96 percent on a cloudy day; 17
October with 12 percent arriving before sunset on a clear day
and 30 percent on a cloudy day; 21 November with 0 percent
arriving before sunset on a cliear day and a cloudy day.

Martin and Haugen {1960) found that the first wood duck arrived at

the roost an average of 7 minutes Tater for each 10-day period in the
fall, which was similar to our resulfs of 6 minutes.

The seasonal decline in Tight intensity at the arrival of the first

bird which we, and other workers (Martin and Haugen, 1960; Hester and
Quay, 1961; Hein, 1965) observed, is evidence that wood ducks do not use
some constant Tight level as a signal to begin the roosting f1{ght.
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