Effects of Coots on duck densities in Saskatchewan
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Introduction

American Coots Fulica americana aggres-
sively defend interspecific territories
against many avian species; even mammals
may be attacked if they enter Coot terri-
tories (Ryder 1959). There is disagree-
ment, however, about the effect of agonistic
interactions between Coots and ducks.
Brooks (1941), Sooter (1945), Harris
(1954), A. G. Smith (1955), and R. |I.
Smith (1956) thought that Coot popula-
tions at high densities could limit nesting,
feeding, and loafing sites available to
breeding ducks. Munro (1939), Low (1940,
1941), Hochbaum (1944), and Stevens
(1947) thought that Coot aggression did
not seriously impair duck nesting and
brood-rearing. Later work described the
biology of Coots in detail (Guillion 1953,
1954; Miller & Collins 1954; Hunt &
Naylor 1955; Kiel 1955; Ryder 1959, 1961,
Fredrickson 1970), but did not resolve
whether Coots were, in fact, a “problem".

The inability adequately to test for a
depression of duck productivity in the
presence of dense Coot populations was,
firstly, because most studies were short-
term and thus few data were collected. For
example, duckling mortality might arise
from Coot-inflicted injuries, but Munro
(1939) was unable to relate small brood
size to dense Coot populations. Secondly,
environment influences on duck popula-
tion density could not be separated from
the influence of dense Coot populations. It
is generally accepted that breeding popula-
tion size in ducks depends on available
breeding habitat, measured by pond
abundance (e.g., Stoudt 1969). Weller and
Fredrickson (1973) and Ryder (1961)
noted that Coot population size also de-
pends on breeding habitat availability.
Thus, environmental variation may
obscure relative changes in duck and Coot
population sizes. Ryder (1961) manipu-
lated Coot densities and studied duck pro-
ductivity, but his experiment still had this
restraint and was of short duration.

This paper tests two hypotheses. First, if
Coots adversely affect some duck species,
then these should show population densi-

ties inversely related to Coot density.
Second, because there is greater potential
for overlap in nesting habitat (emergent
vegetation) and perhaps diet between
diving ducks Aythya spp. and Coot, than
between dabbling ducks Anas spp. and
Coot (primarily in loafing and feeding
sites; Ryder 1959), the intensity of negative
relationships between diving duck densities
and Coot density should be the greater.

Methods

| used 26 years (1952-1977) of duck and
Coot census data and pond abundance data
from the 12-9 km2 (64-4 km transect,
0-2 km wide) Redvers Waterfowl Study
Area in southeastern Saskatchewan. The
bulk of the data were collected by J. H.
Stoudt. | collected the 1977 census data.
General information about the area can be
found in Stoudt (1969, 1971, 1973).

Dzubin (1969) described the potential
biases in census data collected on transects.
However, as absolute population densities
are not involved in this paper, but indices
of population size, the data are suitable for
the analyses. Duck and Coot populations
at Redvers were censused in early May,
early June, early July and late July from
1952 to 1964. Censuses usually took 3to 5
days to complete and commencement
dates varied from 1to 11 May, 1to 4 June,
29 June to 13 July, and 22 to 26 July,
respectively. Eight and 6 censuses were
conducted in the drought years of 1961 and
1962, respectively. Only 1July census (be-
tween 11 and 23 July) was carried out each
year from 1965 to 1977; dates of the May
and June censuses varied as in previous
years. Observed pairs, lone drakes and
females, flocks, and females with broods,
were counted in each census.

Since indicated breeding pairs (calcu-
lated from sex ratio information in Dzubin
[1969]) was highly correlated with
observed breeding pairs (p < 0-01) for all
species, | used observed breeding pairs of
each species as an index to population size
in the nesting period. The observed num-
ber of females with broods of each species
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was used to index brood density during the
brood-rearing period.

Seven species of dabbling ducks (Mal-
lard Anas platyrhynchos; Gadwall A.
strepera; Pintail A. acuta; Green-winged
Teal A. crecca; Blue-winged Teal A.
discors; Wigeon A. americana; and Shovel-
er A. clypeata) and four species of diving
ducks (Redhead Aythya americana; Can-
vasback A. valisinend', Lesser Scaup A.
affinis; and Ruddy Duck Oxyura jamaicen-
sis) were examined. Coot effects on breed-
ing population density were assessed in the
appropriate census period. Hence, May
census data were used in the analyses of
Mallard, Pintail and Canvasback and June
censuses were used for all other species
except Ruddy Duck. Ruddy Ducks gener-
ally nest later than other ducks (see Weller
& Spatcher 1965) and so July census data
were used. All species’ brood densities
were examined using July census data;
however, insufficient data were available
to test Coot effects on brood density of
Ruddy Ducks.

To control statistically the variation in
pond abundance, to which ducks and coots
respond in a similar fashion, | used partial
correlation analysis (Nie et al. 1970) and
searched for negative correlation coeffi-
cients between the densities of each duck
species and Coot density as these might
indicate competitive interaction (Pianka
1976). For each correlation, the densities
of all other species were used as indicators
of environmental conditions because, first,
all species respond positively to increased
pond abundance, and second, all duck

Table 1.

species potentially interact with each other
(‘diffuse competition’). Thus these analy-
ses overcome the two pitfalls of earlier
attemts to assess the effects of dense Coot
populations on densities of breeding water-
fowl (i.e., small samples and uncontrolled
environmental variability). These advan-
tages outweigh disadvantages imposed by
the manner of data collection and allow an
‘assay’ for competitive interactions in
duck-Coot associations. Dean & Ricklefs
(1979) used a similar approach to investi-
gate competition among parasites of Lepi-
dopteran larvae for hosts.

Results and discussion

Tenth-order partial correlation coefficients
of population sizes of ducks and population
size of Coots in both the nesting and
brood-rearing periods are shown in Table
1. Eleventh-order partial correlation
coefficients, found by ‘partially out’ pond
abundance in addition to all other species
in a given correlation, were not appreci-
ably different from those obtained by re-
moving the effects of all other species
alone (Table 1). Thus, fluctuations in the
densities of all other species were sufficient
indicators of fluctuations in the environ-
ment and the influences of diffuse com-
petition and environmental variation are
controlled in a given duck species-Coot
correlation.

No clear pattern of competition
emerged. Only 5 of 11 coefficients describ-
ing the correlation between nesting-pair
density and Coot density were negative,

Partial correlation coefficients of duck species’ densities with Coot density at

Redvers, Saskatchewan holding all other species and densities constant. Coefficients from
analyses in which pond abundance was also controlled appear in brackets.

Species Partial correlation with Coot density

May June July
Mallard -0-13 (-0-13) 0-01
Gadwall 0-26 (0-28) -0-25
Pintail 0-47 (0-51) -0-40%
Green-winged Teal 0-11 (0-03) -0-25
Blue-winged Teal 0-15 (0-12) 0-36
Wigeon 0-26 (0-38) -0-26
Shoveler 0-60 (0-67) 0-25
Redhead -0-30 (-0-41) -0-27
Canvasback -0-32 (-0-39) 0-59
Lesser Scaup -0-02 (-0-06) 0-21
Ruddy Duck —0-14a

*p < 0-05 (one-tailed test of significance).
a Breeding pairs.



but none were significant. Thus, the
hypothesis that dense Coot populations
limit breeding populations of ducks (by
limiting nesting, feeding, and loafing sites)
is not supported, it follows that the
hypothesis that dense Coot populations
suppress diving duck populations to a
greater extent than dabbling duck popula-
tions cannot be supported either. However,
it is interesting to note that all 4 diving
duck species had a negative sign in the
correlation with Coot density, and only 1
of 7 dabbling duck species showed a nega-
tive sign.

Five of 10 coefficients relating brood
densities to Coot density were negative.
Only Pintail brood density was significantly
lower in the presence of high Coot densi-
ties, but | have no biological explanation
for this. The result is probably a statistical
artifact (Type | error). The relationship
was significant for the species for which it
was least expected (e.g., none of 3 diving-
duck brood densities were significantly de-
pressed).

The patterns observed at Redvers may
not be representative of other duck-Coot
associations and duck numbers might
actually be suppressed where the density
of Coots is greater. That seems unlikely,
however, because the data used in these
analyses encompass a wide range of coot
and duck densities. Coot population size
ranged from zero to 223 pairs; data for
waterfowl can be found in Stoudt (1969,
1971, 1973).

Coots therefore are not an important
factor affecting duck densities in either the
nesting or brood-rearing periods in Sas-
katchewan parkland. It has been 40 years
since Brooks (1941) wrote of the detri-
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mental nature of Coots on duck produc-
tivity, but a test of his hypothesis had to
await the accumulation of sufficient data.
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Summary

The hypothesis that high nesting densities of
American Coots Fulica americana might impair
breeding duck productivity by suppressing duck
population densities was investigated using 26
years of duck and Coot census data and pond
abundance data collected at Redvers, Saskatch-
ewan. Using partial correlation to hold environ-
mental variation and effects of interactions with
other species constant, each duck species’ densi-
ty was correlated with Coot density in both the
nesting and brood-rearing periods. No patterns
emerged which were consistent with the hypoth-
esis that Coots detrimentally affect breeding
duck densities.

Brooks, A. 1941. The Coot problem. Field and Stream Magazine, October, pp. 68.
Dean, J. M. & Ricklefs, R. E. 1979. Do parasites of Lepidopteran larvae compete for hosts? No!

Amer. Natur. 113: 302-6.
Dzubin, A.

1969. Assessing breeding populations of ducks by ground counts. Pp.

178-230

in\ Saskatoon Wetlands Seminar. Canadian Wildlife Service Rep. Series No. 6.
Fredrickson, L. H. 1970. Breeding biology of American coots in lowa. Wilson Bull. 82: 445-57.
Guillon, G. W. 1953. Territorial behavior of the American coot. Condor 55: 169-86.
Guillon, G. W. 1954. The reproductive cycle of American coots in California. Auk 71: 366-412.
Harris, S. W. 1954. An ecological study of the waterfowl of the potholes area, Grant County,

Washington. Amer. Midi. Natur. 52: 403-32.

Hochbaum, H. A. 1944. The canvasback on a prairie marsh. Washington: Am. Wildl. Inst.
Hunt, E. G. & Naylor, A. E. 1955. Nesting studies of ducks and Coots in Honey Lake Valley. Calif.

Fish and Game 41: 295314,

Kiel, W. H., Jr. 1955. Nesting studies of the coot in southwestern Manitoba. J. Wildl. Manage.

19: 189-98.



22 Thomas D. Nudds

Low, J. P. 1940. Production of the redhead (Nyroca americana) in lowa. Wilson Bull. 52: 153-64.

Low, J. P. 1941. Nesting of the Ruddy Duck in lowa. Auk 58: 506-17

Miller, A. W. & Collins, B. D. 1954. A nesting study of ducks and coots on Tule Lake and Lower
Klamath National Wildlife Refuges. Calif. Fish and Game 40: 17-37.

Munro, J. A. 1939. The relation of loons, Holboell's grebes and coots to duck populations. J. Wildl.
Manage. 3: 339-44.

Nie, N. H., Hull, C. A, Jenkins, J. G., Steinbrenner, K. & Brent, D. H. 1970. Statistical Package
for the Social Sciences. McGraw-Hill.

Pianka, E. R. 1976. Competition and niche theory. Pages 114-141 in: Theoretical ecology, principles
and applications. Saunders.

Ryder, R. A. 1959. Interspecific intolerance of the American coot in Utah. Auk 76: 424-42.

Ryder, R. A. 1961. Coot and duck productivity in northern Utah. Trans. N. Amer. Wildl. Conf.
26: 134-46.

Smith, A. G. 1956. The coot on the Lousana Waterfowl Study Area, 1953-1955. U.S. Departmentof
the Interior Progress Report, 90-109.

Smith, R. I. 1955. The breeding territory and its relationship to waterfow! productivity at Ogden Bay
Bird Refuge. M.Sc. Thesis, Utah State Agrie. College, Logan, Utah.

Sooter, C. A. 1945. Relations of the American coot with other waterfowl. J. Wildl. Manage.
9: 96-99.

Stevens, W. E. 1947. Diving duck production at Barringer’s Slough, Clay County, lowa. M.Sc.
Thesis, lowa State College, Ames, lowa.

Stoudt, J. H. 1969. Relationships between waterfowl and water areas on the Redvers Waterfowl
Study area. Pp. 123-131 in: Saskatoon Wetlands Seminar. Canadian Wildlife Service Rep. Series
No. 6.

Stoudt, J. H. 1971. Ecological factors affecting waterfowl production in the Saskatchewan parklands.
U.S. Bureau of Sport Fisheries and Wildlife Resource Pubi. No. 99.

Stoudt, J. H. 1973. Ecological factors affecting waterfowl production in the Saskatchewan parklands.
Northern Prairie Wildlife Research Centre. Unpub. report.

Weller, M. W. & Fredrickson, L. H. 1973. Avian ecology of a managed glacial marsh. Living Bird
12: 269-91.

Weller, M. W. & Spatcher, C. E. 1965. Role of habitat in the distribution and abundance of marsh
birds. Agricultural and Home Economics Experiment Station, lowa State University, Amer. lowa.
Special Report No. 43.

Thomas D. Nudds, Department of Zoology, University of Western Ontario, London, Ontario,

Canada, N6A 5B7.
Present address: Dept, of Zoology, University of Guelph, Guelph, Ontario, Canada, NIG ZW1.



