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Abstract: The food habits of common moorhens (Gallinula chloropus) and
purple gallinules (Porphyrula martinica) on a north-central Florida lake
were studied through monthly analysis of gizzard contents from May 1981
through April 1982. Common moorhens consumed an average volume of 93%
plant and 7% animal food, whereas purple gallinules consumed an average
volume of 71% plant and 29% animal food. The major foods of the common
moorhen were leaves and stems of Hydrilla verticillata, seeds of Polygonum
spp-, and snails, Planorbella spp. The major foods of purple gallinules were
seeds of Nuphar luteum and Polygonum spp. and insects of the family
Chrysomelidae.
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The common moorhen and purple gallinule are common in the south-
east and are well represented in Florida. Published information on both spe-
cies is scarce and most information in the literature is limited to sight records
and scattered nesting records (Holliman 1980 and Strohmeyer 1980). Food
habits are casually mentioned, and most observations of specific food items
were made visually at long range. Simpson (1939) described food habits, but
the data were limited to 7 specimens of breeding common moorhens in Ten-
nessee. Reagan (1977) included a detailed list of food items but combined
the data into a single list for both species. Wetmore (1916) commented on
the percentages of animal and plant food consumed by common moorhens
but did not elaborate on specific food items.

The common moorhen and purple gallinule utilize the same habitats
during the breeding season. Accordingly, there is potential for competition
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between the 2 species. Knowledge of moorhen and gallinule food habits
would increase the understanding of their environmental and nutritional re-
quirements and of the degree of overlap in dietary requirements between these
2 sympatric species. This study concerns the food habits of the common
moorhen and purple gallinule on a north-central Florida lake over 1 annual
cycle.

We gratefully acknowledge M. Collopy, M. Conroy, K. Enge, R. Grable,
R. Gregory, M. Hudy, R. Lovestrand, K. Mulholland, O. Myers, T. O’Meara,
R. Repenning, M. Robson, N. Silvy, D. Stinson, J. Thul and R. Vickers for
field and technical assistance; G. Edwards, D. Hall, D. Habeck, W, Hetrick,
R. Woodruff, and A. Zale for food item identification; and M. Collopy, W.
Dryer, T. Hines, T. Logan, W. Marion, L. Williams, A. Zale, and 3 anony-
mous reviewers for their comments on the manuscript. This research was
funded by the Florida Game and Fresh Water Fish Commission, the U.S.
Fish and Wildlife Service, and the Florida Agricultural Experiment Station
at the University of Florida.

Methods

Orange Lake is a large (4,921-ha), shallow (mean depth = 2.9 m),
eutrophic lake located 32 km southeast of Gainesville, Florida, in Alachua
County (Shireman and Haller 1979). The center of the lake is lacustrine
limnetic open water with unconsolidated bottom, and the shoreline is palus-
trine emergent with a semi-permanent water regime (Anon. 1981). The ex-
tensive littoral zone is characterized by floating, emergent, and submerged
vegetation. Cowlily (Nuphar luteum) and hydrilla (Hydrilla verticillata) are
the dominant plant species. Water hyacinth (Eichhornia crassipes), hornwort
(Ceratophyllum demersum), smartweed (Polygonum spp.), pennywort (Hy-
drocotyle spp.), and fanwort (Cabomba spp.) are interspersed with the cow-
lily and hydrilla. Open water covers 23% of the lake. Dense populations of
the common moorhen and purple gallinule breed on Orange Lake (Sprunt
1954). The common moorhen is a resident while the purple gallinule is only
present from April to October.

Moorhens and gallinules were collected by shooting from an airboat.
Esophageal tracts and gizzards of at least 10 common moorhens and 5 purple
gallinules were collected monthly during daylight hours from May 1981
through April 1982 (purple gallinules were not available for collection from
December 1981 to March 1982). Fewer purple gallinules than common
moorhens were collected because the purple gallinule population is from %2
to 24 less than the common moorhen population. To assure an even distribu-
tion of collections, Orange Lake was divided into 5 approximately equal
sized areas. Two common moorhens and 1 purple gallinule were collected
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from each area. When possible, feeding birds were collected. A total of 126
common moorhens and 45 purple gallinules were collected. After each indi-
vidual collection, the esophagus and gizzard were removed and placed on ice
to prevent post-mortem digestion of food items (Dillery 1965). The esophagi
and gizzards were frozen upon return from the field and were kept frozen
until analysis. Analysis was generally performed within 2 months of col-
lection.

Esophagi and gizzards were opened separately in the laboratory and the
contents placed in petri dishes. The total volume of food and grit was mea-
sured by volumetric displacement. References for identification were Martin
and Barkley (1961) and Merritt and Cummins (1978). Items not identified
in the laboratory were submitted to qualified professionals for identification.

Individual analyses were pooled into the mean monthly composition of
food items for each bird species on the basis of volumetric measurements.
Percent occurrence, aggregate volume, and aggregate percent (Swanson et al.
1974) were calculated monthly and seasonally for each bird species.

A Spearman rank correlation coefficient (Snedecor and Cochran 1980:
192) was used to compare the monthly ranks given to foods by aggregate
volume and agrgegate percent to determine if the 2 calculations produced
significantly different results.

The proportions of animal and plant foods in the diets were calculated
for each bird species. The mean monthly proportions of animal and plant
foods were compared using Duncan’s multiple range test for means (Snede-
cor and Cochran 1980:234).

The Sorenson similarity coefficient (Greig-Smith 1964:137) was used
to determine the degree of similarity between the diets. This coefficient ex-
presses the number of food items common to the 2 species as a percentage
of the number of food items per species, that is [2c/(a + b)] X 100 where
each species consumes a and b items, and there are c items in common be-
tween the species.

Results and Discussion

Swanson and Bartonek (1970) and Korschgen (1980) suggest examin-
ing esophageal tracts in order to avoid having food items subjected to physi-
cal and chemical breakdown. However, during the first 3 months of our col-
lections, 70% (23/33 birds) of the esophageal tracts were either empty or
contained only a trace (<o.1 ml) of food. Because the esophageal tracts
were so often empty, further analysis was restricted to gizzards.

The Spearman rank coefficients for aggregate volume and aggregate per-
cent were significantly (P < 0.05) different in only 1 month of the total 20
months (12 months for moorhen and 8 months for gallinule). Further dis-
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Figure 1. Monthly pattern in the use of major food types by 119 adult common
moorhens from Orange Lake, Florida, 1981 and 1982.

cussion will therefore refer only to aggregate percent and not to both aggre-
gate percent and aggregate volume.

The proportion by aggregate percent of total gizzard food volume that
could be positively identified in each season averaged 97% for common
moorhens (Table 1). Common moorhens consumed an average volume of
93% plant and 7% animal foods. This is comparable to 97% plant and 3%
animal food reported by Wetmore (1916) from Puerto Rico.

In April, animal foods occurred in a greater proportion (P < 0.05) of
the diet than during the rest of the year (Fig. 1). The animal foods consumed
in the largest quantities were insects of the family Chrysomelidae and the
order Odonata and Planorbella spp., snails common in the study area. The
increased consumption of animal foods in April may be due to flush of in-
sects during this time of year. The snails, Planorbella spp., were consumed in
highest proportions in April and July. An increased amount of invertebrates
in diets and its nutritional significance to waterfowl during the egg laying pe-
riod has been discussed by Krapu and Swanson (1975). The increased con-
sumption of Planorbella spp. may correspond to peaks in laying of the com-
mon moorhen on Orange Lake.

Common moorhens ate significantly (P < 0.05) more plant than animal
foods in all months except April. Leaves, stems, and petals were consumed
in higher proportion than seeds (Fig. 1). Hydrilla made up a high propor-
tion of the common moorhen diet throughout the year (Table 1). April was
the only month when consumptjon of hydrilla declined. Montalbano et al.
(1979) found a high utilization of hydrilla by ducks and coots in central
Florida study sites and suggested the importance of hydrilla to waterfowl.
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The high utilization of hydrilla by common moorhens offers further support
to the hypothesis that hydrilla is important to waterfowl in Florida. Other
plant species consumed were frog’s-bit (Limnobium spongia), hornwort, and
water hyacinth (Table 1). Seeds, particularly smartweed, became a large
proportion of the diet in October and November (Fig. 1). Smartweed began
blooming on Orange Lake in September, and the common moorhen was quite
opportunistic in capitalizing on these abundant seeds.

The proportion by aggregate percent of total gizzard food volume that
could be positively identified in each season averaged 91% for purple galli-
nules (Table 2). Purple gallinules consumed an average volume of 1%
plant and 29% animal foods. These results are in contrast to 58% plant and
42% animal foods reported by Sprunt (1954). If the period April through
June of the present study is considered, the average consumption calculated
for purple gallinules would be 54% plant and 46% animal foods. Thus,
Sprunt’s data may have been collected only in the spring.

Animal foods contributed to the purple gallinule diet throughout the 8
months but began to decline in October and November (Fig. 2). Insects of
family Chrysomelidae were the animal food consumed in the largest quantity.
A noctuid moth larvae, Bellura sp. was common in June (Table 2). Because
cowlily is the host plant for this larvae, purple gallinules may find them while
consuming cowlily seeds.

Purple gallinules ate significantly (P < 0.05) greater amounts of plant
foods in July, August, October, and November (Fig. 2) than in the other 4
months. In September, leaf beetles were consumed in a larger proportion in
comparison to July, August, October, and November. Significantly (P < 0.05)
less plant foods were consumed in June than in the other 7 months (Fig. 2).
In contrast to common moorhens, leaves, stems, and petals made up a small
proportion of the purple gallinule diet while seeds made up a large propor-
tion (Fig. 2). The seeds consumed in the largest quantities were smartweed

100

LEAVES, STEMS,

80

Figure 2. Monthly pattern in
the use of major food types of
38 purple gallinules from
Orange Lake, Florida, 1981
and 1982.
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Figure 3. Proportions of
plant and animal foods from
gizzards of 119 adult com-
mon moorhens and 38 adult
purple gallinules collected
from Orange Lake, Florida,
1981 and 1982. N = animal
foods, W= plant foods.
C = common moorhen, P =
purple gallinule.
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and cowlily. The only leaves consumed by purple gallinules were hydrilla in
November (Table 2).

Comparison of the monthly samples when both bird species were pres-
ent showed that common moorhens consumed more plant foods than purple
gallinules in all months except April and November (Fig. 3). In contrast,
purple gallinules consumed more animal foods than common moorhens in all
months except April and November (Fig. 3). Both species consumed 100%
plant food in November, and in April, both species consumed approximately
55% animal food (Fig. 3). Seeds, particularly of smartweed, were abundant
in November while in April, insects and snails were abundant. Common
moorhens rely on plant foods in all months while purple gallinules show an
increased reliance of plant foods as the weather becomes cooler and insects
become less abundant (Fig. 3).

The lists of foods identified from common moorhens and purple galli-
nules contained 21 and 17 food items, respectively (Tables 1, 2). The Soren-
son similarity coefficients ranged from 22.2 in November to 72.7 in Septem-
ber for all foods. The diets of the 2 species were on the average 46% similar
in terms of all foods found in the gizzards during the 8 months. Considering
all plant foods, the diets were 49% similar, and considering all animal foods
the diets were 35% similar. Similarity coefficients were also calculated for
those foods which made up 5.0 or more aggregate percent of the diet thereby
eliminating the foods which were consumed in only minor quantities. Dietary
overlap was greatest in October, November, and April. In October and No-
vember, both bird species consumed hydrilla leaves and smartweed seeds.
Competition for these food items would be minimal because they are very
abundant, and few purple gallinules occur on the lake in October and Novem-
ber. In April, both bird species consumed a high proportion of leaf beetles.
Competition for leaf beetles would be minor due to a suspected spring flush of
insects on the lake.
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Gause’s principle (1943) states that 2 species with identical ecological
requirements cannot occupy the same niche. Although common moorhens
and purple gallinules often occur together in the same habitat, they make dif-
ferential use of the habitat. Bell (1976) and Reagan (1977) found that com-
mon moorhens had a greater tendency than purple gallinules to feed in open
areas of water whereas purple gallinules tended to feed in areas of floating
leaved plants. Purple gallinules consume seeds and insects while common
moorhens consume leaves and stems of aquatic plants. These dietary differ-
ences reflect differences in microhabitat selection. The purple gallinule feeds
while standing on floating leaved plants. Here, seeds on plants and insects are
readily available. The common moorhen feeds while in open water areas.
Here, aquatic vegetation as opposed to seeds are readily available. Both bird
species seem to be opportunistic in their food habits and consume items
which are in abundant supply on Orange Lake.
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