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SECTION 1: FOOD HABITS OF ILLINOIS WATERFOWL

Introduction

Current information about the food habits of Illinois'

migratory waterfowl is necessary for effective long-term manage-

ment of this resource. The last extensive food habits study was

based on waterfowl gizzards collected during 1938-1940 (Anderson

1959). Since that time, pollution and sedimentation have

materially reduced the quantity and quality of waterfowl habitat

associated with Illinois' streams and rivers. A number of

changes in agricultural practices have affected the availability

of waste grain to migrating waterfowl. Although the number of

acres in corn production has increased somewhat along with the

yields of better hybrids, fall plowing has become a common prac-

tice. The construction of several flood-control reservoirs and

power-plant cooling lakes has created new waterfowl habitat in

areas where previously little existed.

The earliest waterfowl food habits study in Illinois was

conducted by Uhler (1933) who analyzed the contents of 87 mallard

(Anas platyrhynchos) stomachs from the Duck Island Club along the

Illinois River in Fulton County. Bellrose (1938) examined 79

duck gizzards collected from the Starved Rock Pool near Ottawa

and the Duck Island Club. Martin and 1938) 



Anderson's (1959) classic work was based on 4,977 duck gizzards

of 17 species collected from 32 private duck clubs and commercial

pickers along the Illinois and Mississippi rivers during 1938-

1940. The foods of 88 lesser scaup (Aythya affinis) from Pool

19, Mississippi River were reported by Rogers and Korschgen

(1966). Bell and Klimstra (1970) analyzed the contents of 561

"crops" of Canada geese (Branta canadensis) from Horseshoe Lake

in southern Illinois. R. Root (unpubl. report 1970) summarized

the foods of 119 mallards collected at Mallard Farms Duck Club

along the upper Illinois River. The results from analyses of 409

gizzards of 5 species of diving ducks collected from Pool 19,

Mississippi River were reported by Thompson (1973). Sweet (1976)

studied the food habits of 220 mallards and wood ducks (Aix

sponsa) collected at Oakwood Bottoms greentree reservoir in

southern Illinois. Stinauer (1976) examined the contents of 581

mallard and 162 lesser scaup gizzards from Pools 18 and 19 of the

Mississippi River. Paveglio and Steffeck (1978) reported on the

food habits of 151 diving ducks from Pool 19, Mississippi River.

With the exception of Anderson's (1959) work, all of the previous

studies have been limited in the number of species examined,

localized geographically, or have combined data from different

species.

The objectives of this study were to: (1) determine the

principal foods used by waterfowl in Illinois, with emphasis on

the mallard; (2) assess changes in food habits since the last
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Figure 1-1. Gizzard collection sites for food habits analyses.
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The Mississippi River, particularly Pool 19 (Keokuk Pool),

is also an important fall concentration area for diving ducks.

Trauger and Serie (1974:71) stated, "Keokuk Pool has been charac-

terized as the most important inland area for migrating diving

ducks in North America." Lesser scaup comprised an average 22.2%

of the total duck use-days in the fall for the Mississippi River

(1978-1982) and the 5-year average peak fall count of lesser

scaup from that area alone comprised 62.6% of the Mississippi

Flyway winter inventory population. A total of 378 lesser scaup

gizzards was collected from Pool 19 during 1979-1982 to assess

food resources on that critical area, and 238 lesser scaup giz-

zards were collected from 6 other locations for comparison

(Figure 1-1). Smaller samples of other diving ducks were col-

lected from the Mississippi River including redheads (Aythya

americana) (39), 



has greatly increased its abundance in Illinois during recent

years. It is now second only to the mallard in the hunters' bag,

averaging approximately 14-15% the 



These were transferred to a tray with retaining edges, labeled

with sequentially numbered ticket stubs, and air dried for at

least 24 hours. After drying, each food sample was sealed in a 6

x 7.5-cm plastic bag, fluoroscoped to determine the presence of

any shot, and frozen for later analysis. Grit samples were

examined manually and X-rayed for a separate study on shot

ingestion, and then sealed in bags and stored.

After receiving the food samples at the Natural History

Survey, they remained frozen until examination. Each bag was

opened and the contents examined in a petri dish under a 7-30x

zoom binocular dissecting microscope. Contents were identified,

measured using 



considered more accurate than attempting to measure very small

volumes. Samples of all food items found in gizzards were placed

in a reference collection for later use. Leroy J. Korschgen,

Food Habits Specialist, Missouri Department of Conservation,

supplied some reference samples and helped identify numerous

unknown items throughout the study.

Primary references used for identification of food items

were Martin and Barkley (1961), Delorit (1970), and Montgomery

(1977) for seeds; Hitchcock (1935), Fassett (1940), Mason (1957),

Britton and Brown (1970), and Mohlenbrock (1975) for vegetative
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percent volume. An item classified 



proventriculus, proventriculus and gizzard, gizzard and

intestine, and intestine and cloaca) over a series of time

intervals from 2.5 minutes to 72 hours. They concluded that

there was significant disagreement in composition between

11.7 0 0 13 480 665.4 Tm (that)Tj
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t

h

a
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importance of soft-bodied animals was reduced and hard-coated

seeds inflated by using gizzard contents. Dillon (1957, 1959)

and Wright (1959) also reported distortion of hard-coated seeds

in gizzards of wintering waterfowl. There is considerable

evidence, however, that these biases are not as critical in

studies of late fall and winter food habits of waterfowl,

especially mallards. Because the mallard was investigated most

extensively in this study, much of the discussion will concern

that species.

Numerous studies have shown that mallards eat plant parts

(mainly seeds) almost exclusively during fall and winter (Table

1-1). Sugden and Driver (1980) reported that by mid-September,

mallards in Saskatchewan obtained 95% or more of their food from

grain fields, and thus had completed the transition to a plant

diet characteristic of late fall and winter. Review of 19 fall

and winter food habits studies where data were listed separately

for mallards confirmed this; all but 1 showed plant foods to

comprise over 95% of the diet (Table 1-1). The only exception was

a study of foods utilized at a greentree reservoir in southern

Illinois (Sweet 1976), where animal matter comprised 17.84% of

the total food volume consumed by mallards. A comparison of

available plant and animal foods in the reservoir by the author

showed animal foods were consumed in proportion to their

availability. The local abundance of this readily available food

source probably accounted for its higher occurrence in the diet.
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The proportion of animal matter identified by other investigators

in fall and winter diets of mallards was similar whether gizzards

or gullets or both were used in analyses (Table 1-1). Based on

these factors, it appears that any reduction in the importance of

animal matter by using gizzard contents in fall and winter food

habits studies of mallards is probably insignificant.

Perry and Uhler (1982), investigating food habits of canvas-

backs on Chesapeake Bay, also concluded that a close relationship

existed between food in the gullet and in the gizzard. In that

study, animal matter comprised 94% and 96% of the food volume in

gullets and gizzards, respectively; important animal foods in-

cluded both hard-shelled mollusks such as baltic clams (Macoma

balthica) and soft-bodied invertebrates such as clam worms

(Nereis sp.) and amphipods (Leptocheirus plumulosus).

Likewise for Canada geese in Wisconsin, Craven and Hunt

(1984) found the frequency of occurrence of major food species to

be similar in both proventriculus and gizzard samples. Out of

188 Canada goose digestive tracts, 4 additional species were

added from proventriculus samples; 3 out of the 4 species

occurred only in trace amounts, and the fourth occurred in only 1

sample (Craven and Hunt 1984).

Distortion of the importance of hard-coated seeds in gizzard

samples due to their resistance to digestion has been reported by

several authors. Dillon (1957) compared esophagus samples to

proventriculus-gizzard samples of several duck species and found

1-13



about the same proportions of the top 4 seeds and some less

important seeds in both samples, but 3 species of hard seeds

occurred in higher amounts in "stomach" samples based on

frequency of occurrence. However, this discrepancy would not

have greatly affected seeds 227 616.13idol0.12. 0 0 13 0t 



is selected, the investigator has predetermined that birds

collected will contain only foods available at that specific

place. To extrapolate results to any larger geographic area, one

must make the often erroneous assumption that food resources are



food habits patterns and 2 sites were considered separately.

Regions identified were: Upper Illinois River, Illinois/

Mississippi River Confluence, Upper Mississippi River, North-

eastern Illinois, Kaskaskia River, and Big Muddy River (Figure 1-

2). Sangchris Lake and Mermet Lake (Figure 1-2) were considered

separately due to the uniqueness of food habits at both sites. A

complete listing of all mallard foods consumed by region can be

found in Appendix 1-1. A listing of the energy and nutritional

characteristics of seeds, vegetative parts of plants, and animal

foods found in waterfowl gizzards is presented in Appendices 1-2,

1-3, and 1-4, respectively.

The Upper Illinois River (UIR) region included 15 collection

sites between Spring Valley and Meredosia (Figure 1-2). A total

of 4,308 mallard gizzards was collected from this region during

the hunting seasons of 1979-1981. Over 90% of the 2,825 mallard

gizzards collected during the 1938-1940 seasons and analyzed by

Anderson (1959) also came from this region and are considered to

accurately reflect mallard food habits in the UIR region at that

time. Comparisons of the major foods found in the 2 studies

showed that corn, the most important food item based on percent

volume, was utilized in virtually equal proportions during both

time periods (Table 1-2). Rice cutgrass was the second most

important food in both studies but comprised a larger proportion

of the diet (12.83%) in 1938-1940 than during the current study

1-16
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Figure 1-2. Geographic regions of gizzard collection sites
used for analyses of mallard food habits.
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Table 1-2. Major fall food (> 1% of total volume) of mallards from the
Upper Illinois River region, 1979-1981, and from the Illinois
and Mississippi rivers, 1938-1940 (Anderson 1959).

1979-1981 1938-1940
N = 4,308 N = 2,825

Food Item % Freq. % Vol. % Freq. % Vol.

Corn (Zea mays) 51.05 47.97 44.46 47.37
Rice cutgrass (Leersia oryzoides) 16.11 5.46 20 35 12A83
Japanese millet (Echinochloa frumentacea) 5.48 4.93 0 0
Buckwheat (Fagopyrum esculentum) b 4.55 3.91 0 0
Chufa tubers (Cyperus esculentus) 7.92 3.45 6.73 1.32
Largeseed smartweed (Polygonum pensylvanicum) 26.97 3.25 14.83 1.23
Walter's millet (Echinochloa walteri) 6.50 3.09 3.33 0.91
Wild millet (Echinochloa crusgalli) 8.06 2.30 13.84 4.87
Fall panicum (Panicum dichotomiflorum) 10.42 1.88 0 0
Coarse nutgrass (Cyperus ferruginescens) 8.61 1.78 0 0
Milo (Sorghum bicolor) 2.76 1.74 0 0
Giant ragweed (Ambrosia trifida)b 7.99 1.41 0 0
Chufa seeds (Cyperus esculentus) 6.83 1.19 6.73 1.32
Nodding smartweed (Polygonum lapathifolium) 23.38 1.18 20.78 0.89
Buttonbush (Cephalanthus occidentalis) 9.84 1.14 13.52 1.05
Coontail (Ceratophyllum demersum) 0.98 0.10 14.37 7.73
Marsh smartweed (Polygonum coccineum) 7.73 0.38 46.55 4.15
Water hemp (Amaranthus tamariscinus) 4.97 0.48 10.55 2.55
Longleaf pondweed (Potamogeton nodosus) 2.65 0.31 29.13 1.37
Duck potato (Sagittaria latifolia) 2.09 0.52 3.15 1.26
Wheat (Triticum aestivum) 1.16 0.47 1.35 1.10
Red-rooted nutgrass (Cyperus erythrorhizos) 1.74 0.38 3.40 1.09

Total plant 99.44% 97.73%
Total animal 0.56% 2.27%
X food vol./gizzard 2.33ml 4.97ml
X grit vol./gizzard 2.2ml 2.95ml

a Not listed but may have occurred in trace amounts.Includes both tubers and seeds.
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(5.46%). One major difference was that in this study Japanese

millet, buckwheat, and milo, food plants intensively managed for

waterfowl, were major food items, and the aquatic plants of

coontail, longleaf pondweed, and duck potato no longer made up

significant portions of the diet. Other important foods during

1979-1981 included the tubers and seeds of chufa, largeseed and

nodding smartweeds, Walter's and wild millets, fall panicum,

coarse nutgrass, giant ragweed, and buttonbush. Several of these

items were also important during 1938-1940. The average volume

of food per gizzard during 1979-1981 (2.33 ml) was less than half

that reported by Anderson (1959) (4.97 ml).

Similar to Anderson's (1959) findings, comparisons of

principal mallard foods by weekly collection periods revealed

that the proportion of corn in the diet increased as the 
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comprised less than 1% of the overall food volume for the season

included red-rooted nutgrass, leafy pondweed, marsh smartweed,

giant bur-reed, duckweed, rough pigweed, and duck potato.

Sufficient samples of mallard gizzards were collected during

all 3 years from 3 areas in the UIR region to assess annual

variation in major food items (Table 1-3). Food use by mallards

on Rice Lake, Anderson Lake, and Sanganois conservation areas,

generally reflected food habits trends in the entire UIR region.
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reflecting the greater degree of water control. Corn comprised

17.63% and 13.42% of the total food volume, respectively, in 1979

and 1980 on the 3 conservation areas, compared to 47.89% (1979)

and 44.38% (1980) for the UIR region. No data were available for

the entire UIR region in 1981.

Illinois River water levels at Havana, near the vicinity of

Rice Lake, Anderson Lake, and Sanganois conservation areas,

during the growing seasons 1979-1981 illustrate why moist-soil

plants were more abundant in 1979 and 1980 than in 1981 (Figure

1-4). The river fell to 432.4 ft. MSL by the week of 3-9 July in

both 1979 and 1980 and stayed near that level for 6 weeks. Low-

level fluctuations later in the growing season did not overtop

dams on the 3 areas except for a brief period at Rice Lake in

1979, after which the river fell again quickly (Figure 1-4).

However, these late-season fluctuations did affect moist-soil

plant beds on unprotected mudflats throughout the UIR region. In

1981, river levels were below 434.9 ft. MSL (where 15% of the

potential mudflats are exposed) for only 1 week prior to the week

of 18-24 September. By that date, it was too late in the growing

season for moist-soil plants to mature and provide food (Bellrose

et al. 1979). This explains the dramatic increase of corn in the

mallard diet during 1981.

The Illinois/Mississippi River Confluence (IMRC) region

included 12 collection sites along the lower Illinois River from

Kampsville to Grafton, and the Mississippi River -between Lock and

1-23
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Table 1-4. Major fall foods (> 1% of total volume) of 1,967 mallards from
the Illinois/Mississippi River Confluence region, 1979-1981.
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algae, common ragweed, blunt spike rush, gray dogwood, and

southern naiad.

Principal mallard foods during the 3 years in the IMRC

region were similar, with rice cutgrass, largeseed smartweed, and

nodding smartweed, consistently ranking in the top 4 food items

based on percent volume (Table 1-5). The proportion of corn in

the diet ranged from 5.84% in 1979 to 15.20% during 1980 when it

was the top food item. The smartweeds as a group were most

important each year, comprising 29.46%, 22.16%, and 49.86% of the

total food volume, respectively.

Eight collection sites located along Pools 12-22 of the

Mississippi River represent the Upper Mississippi River (UMR)

region (Figure 1-2). A total of 872 mallard gizzards were

collected from this region during the hunting seasons 1979-1981.

Corn was the most important food item, comprising 48.95% of the

total food volume (Table 1-6). The second most important food

item by volume was rice cutgrass (9.12%), and all other food

items made up less than 4% of the total volume each. Other

important food items included largeseed smartweed, duckweed,
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Table 1-6. Major fall foods (> 



occurred, the proportion of corn in the diet increased as the

season progressed, reaching a high of 82.00% of the total volume

during the last week, 27 November-5 December (Figure 1-6). Rice

cutgrass made up a fairly constant proportion of the diet, but

other major food items fluctuated throughout the season. Only 4

foods other than corn were found to be major items during 5 or

more of the weekly periods. The number of major food items

during weekly collection periods ranged from 19 during week 2

when corn occurred at its lowest level (30.3%), to only 6 items

during the last week when corn comprised 82.00% of the diet.

Foods that composed 1% or more of the total volume during a

weekly period that were not principal food items for the

season included sago pondweed, water milfoil, giant duckweed,

fall panicum, algae, swamp smartweed, gray dogwood, southern

naiad, yellow-fruited sedge, giant bur-reed, dotted smartweed,

amphipods, water boatmen, common hackberry, yellow foxtail,

American lotus, unclassified acorns, and Virginia wild rye.

Annual variation of mallard food habits in the UMR region

was investigated during 1980 and 1981 (Table 1-7). The 1979 data

were not included because the sample was inadequate (N = 44) and

included only 1 collection site. Corn was the top food based on

percent volume during both years, but increased from 24.65% in

up of in

food ater 
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12.1 0 0 13 121526.2 Tm (than )Tj

11.3 235 22bi2021526.2 Tm uring ha (82)Tj

12. 0 0 13 294 7421152635 Tm 1% both 

years, 



88

78

58

40

38

28

18

8

7 OUCT- 23 OCT-
23 OCT 30 OCT

30 OCT- 6 Nov-
6 Nov 13 Nov

13 Nov-
20 Nov

20 Nov-
27 Nov

27 Nov-
5 DEC

Figure 1-6. Average percent volume of principal food items. of
mallards (N = 673) by week of the hunting season in
the Upper Mississippi region, 1979-1981.

1-32

188

LIl
.J

a1
0>

b68
LU

I-

~.1



Table 1-7. Major fall foods (> 1% of total volume) of mallards from the
Upper Mississippi River region during annual collection periods,
1980-1981.

1980 1981
N = 215 N = 613

Food Item % Freq. % Vol. % Freq. % Vol.

Corn (Zea mays) 21.86 24.65 50.73 56.21
Rice cutgrass (Leersia oryzoides) 24.19 11.67 14.36 8.61
Wild millet (Echinochloa crusgalli) 11.16 4.52 7.83 1.16
Wheat (Triticum aestivum) 11.16 4.34 2.45 0.48
Largeseed smartweed (Polygonum pensylvanicum) 28.84 3.74 24.96 3.28
Creeping water primrose (Jussiaea repens) 5.17 3.64 0 0
Nodding smartweed (Polygonum lapathifolium) 25.58 3.33 23.00 1.18
Giant ragweed (Ambrosia trifida) 7.91 2.89 3.43 1.32
Duckweed (Lemna sp.) 3.26 2.53 10.28 2.41
Duck potato tubers (Sagittaria latifolia) 2.79 2.21 0 0
Giant duckweed (Spirodela polyrhiza) 5.58 2.03 0.49 0.13
Blunt broom sedge (Carex tribuloides) 4.19 1.82 0.49 0.01
Japanese millet (Echinochloa frumentacea) 2.79 1.69 1.31 0.40
River bulrush (Scirpus fluviatilis) 10.70 1.65 14.19 1.20
Unclassified acorns (Quercus spp.) 2.79 1.58 0.65 0.19
Red-rooted nutgrass (Cyperus erythrorhizos) 3.26 1.39 0 0
Sago pondweed (Potamogeton pectinatus) 6.98 1.34 5.71 0.54
Pin oak (Quercus palustris) 1.40 1.17 0 0
Giant foxtail (Setaria faberi) 3.72 0.47 8.81 2.56
Least naiad (Najas minor) 0 0 5.38 1.98
Marsh pepper smartweed (Polygonum hydropiper) 5.58 0.59 10.93 1.87
Longleaf pondweed (Potamogeton nodosus) 1.86 0.04 13.70 1.81
Coontail (Ceratophyllum demersum) 5.12 0.13 8.16 1.41
Softstem bulrush (Scirpus validus) 9.77 0.92 18.92 1.29
Fall panicum (Panicum dichotomiflorum) 0 0 3.10 1.15
Duck potato seeds (Sagittaria latifolia) 1.40 0.28 7.83 1.11

Total plant 99.93% 98.92%
Total animal 

va8 
( (Scirpus 



Ten foods were principal items during one of the 



Table 1-8. Major fall foods (> 1% of total volume) of 256
the Northeastern Illinois region, 1980-1981.

mallards from

Food Item % Frequency % 



Table 1-9. Major fall foods (C 1% of total volume) of 588 mallards from
the Kaskaskia River region, 1979-1981.

Food Item % Frequency % Volume

Corn (Zea mays) 27.89 26.29
Nodding smartweed (Polygonum lapathifolium) 46.94 10.46
Largeseed smartweed (Polygonum pensylvanicum) 48.64 8.02
Japanese millet (Echinochloa frumentacea) 10.54 7.66
Rice cutgrass (Leersia oryzoides) 15.64 7.53
Wild millet (Echinochloa crusgalli) 14.80 4.95
Fall panicum (Panicum dichotomiflorum) 11.39 3.63
Milo (Sorghum bicolor) 3.57 2.70
Marsh pepper smartweed (Polygonum hydropiper) 5.78 2.49
Buttonbush (Cephalanthus occidentalis) 10.20 2 02
Algae 4.42 1.58
Duckweed (Lemna sp.) 2.55 1.37
Junglerice (Echinochloa colonum) 2.72 1.27
Muskgrass (Chara sp.) 2.21 1.15
Giant duckweed (Spirodela polyrhiza) 4.25 1.10
Chufa tubers (Cyperus esculentus) 2.72 1.01

Total plant 98.68%
Total animal 1.32%

food vol./gizzard 2.16ml
X grit vol./gizzard 1.8ml
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48.64%). Other important foods were Japanese millet, rice

cutgrass, wild millet, fall panicum, milo, marsh pepper

smartweed, buttonbush, algae, duckweed, junglerice, muskgrass,

giant duckweed, and chufa tubers. Due to an uneven distribution

of samples, no comparisons were made between years or weeks of

the season in the KR region. Other food items recorded as

important during one of the collection years but comprising less

than 1% of the total food volume for the region were longleaf

pondweed, wheat, caddisfly larvae, water milfoil, unclassified

acorns, dotted smartweed, leafy pondweed, pin oak acorns,

softstem bulrush, sago pondweed, coontail, giant bur-reed,

southern naiad, and giant foxtail.

The Big Muddy River (BMR) region included 2 collection

sites, Rend Lake and Oakwood Bottoms (Figure 1-2). A total of 401

gizzards was collected from the BMR region during 1979-1981. Pin

oak was the most important food item by volume (36.33%) and

occurred in more gizzards than any other food item (34.16%, Table

1-10). In addition, fragments of acorns unable to be classified

accounted for 4.12% of the total volume; many of those were

probably also pin oak. Corn ranked second, comprising 8.36% of

the food volume. Other food items which made up 1% or more of

the diet were buttonbush, milo, largeseed smartweed, unclassified

beggar-ticks, common beggar-ticks, duckweed, rice cutgrass, wild

millet, giant duckweed, Japanese millet, fall panicum, buckwheat,

devil's beggar-ticks, marsh pepper smartweed, coontail, and
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Table 1-10. Major fall foods (> 1% of total volume) of 401 mallards from
the Big Muddy River region, 1979-1981.

Food Item % Frequency % Volume

Pin oak (Quercus palustris) 34.16 36.33
Corn (Zea mays) 10.72 8.36
Buttonbush (Cephalanthus occidentalis) 33 17 7.21
Milo (Sorghum bicolor) 8.73 4.63
Unclassified oak (Quercus sp.) 12.97 4.12
Largeseed smartweed (Polygonum pensylvanicum) 27.43 3.12
Unclassified beggar-ticks (Bidens sp.) 9.48 2.66
Common beggar-ticks (Bidens comosa) 4.74 2.17
Duckweed (Lemna sp.) 7.48 1.85
Rice cutgrass (Leersia oryzoides) 8.73 1.81
Wild millet (Echinochloa crusgalli) 6.73 1.66
Giant duckweed (Spirodela polyrhiza) 4.24 1.56
Japanese millet (Echinochloa frumentacea) 1.75 1.47
Fall panicum (Panicum dichotomiflorum) 7.48 1.46
Buckwheat (Fagopyrum esculentum) 2.00 1.41
Devil's beggar-ticks (Bidens frondosa) 5.49 1.40
Marsh pepper smartweed (Polygonum hydropiper) 6.23 1.27
Coontail (Ceratophyllum demersum) 6.73 1.12
Nodding smartweed (Polygonum lapathifolium) 12.97 1.04

Total plant 99.0%
Total animal 1.00%
X food vol./gizzard 2.77ml
X grit vol./gizzard 1.3ml
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nodding smartweed. Uneven sample size distribution precluded any

seasonal or annual comparisons of food habits in the BMR region.

Other foods which made up 1% or more of the diet during a given

year but not for the combined total were creeping water primrose,

algae, 

year 



Table 1-11. Major fall foods (> 1% of total volume) of 446 mallards from
Sangchris Lake, 1979-1981.

Food Item % Frequency % Volume

Corn (Zea mays) 67.71 58.25
Least naiad (Najas minor) 36.32 21.03
Longleaf pondweed (Potamogeton nodosus) 55.83 9.51
Unclassified naiad (Najas sp.) 0.90 1.20

Total plant 99.36%
Total animal 0.64%
X food vol./gizzard 
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third in 1981. Longleaf pondweed was third in 1979 and 1980 and

second in 1981. Other food items were variable, with the

greatest diversity of major items occurring in 1981 when corn was

at its lowest level.

Mermet Lake, a waterfowl management area in Massac County

(Figure 1-2) was also considered separately due to the uniqueness

of food habits recorded from the site. Southern naiad, a

submergent aquatic plant, was the most important food item,

occurring in 53.21% of the gizzards and accounting for 44.78% of

the total food volume (Table 1-13). The managed foods of Japanese

millet, milo, and buckwheat, ranked second, third, and eighth,

respectively, comprising 9.34%, 6.92%, and 2.42% of the diet.

Other principal food items included corn, wild millet,

buttonbush, common beggar-ticks, Indian heliotrope, unclassified

millet, largeseed smartweed, long-leaved ammannia, and nodding

smartweed.

Southern naiad was the most important food item at Mermet

during 1979 and 1980, comprising over 43% of the total food

volume both years, but other principal foods were inconsistent

(Table 1-14). Japanese millet was the second most important food

in 1979 but comprised less than 1% of the food volume in 1980.

Conversely, milo was unimportant in 1979 but ranked second in

1980. The shift in use of these managed food items reflects

annual changes in the cropping plans for the impoundments that

are drawn down and reflooded for waterfowl management.
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Table 1-13. Major fall foods (> 1% of total volume) of 280 mallards from
Mermet Lake, 1979-1980.

Food Item % Frequency % Volume

Southern naiad (Najas guadalupensis) 53.21 44.78
Japanese millet (Echinochloa frumentacea) 16.43 9.34
Milo (Sorghum bicolor) 10.36 6.92
Corn (Zea mays) 7.86 6.33
Wild millet (Echinochloa crusgalli) 10.00 4.83
Buttonbush (Cephalanthus occidentalis) 39 29 4.55
Common beggar-ticks (Bidens comosa) 19.29 3.67
Buckwheat (Fagopyrum esculentum) 4.64 2.42
Indian heliotrope (Heliotropium indicum) 38.93 2.20
Unclassified millet (Echinochloa sp.) 4.29 1.44
Largeseed smartweed (Polygonum pensylvanicum) 20.36 1.38
Long-leaved ammannia (Ammannia coccinea) 5.00 1.29
Nodding smartweed (Polygonum lapathifolium) 15.36 1.25

Total plant 98.17%
Total animal 1.83%
X food vol./gizzard 2.47ml
X grit vol./gizzard 2.2ml
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Table 1-14. Major fall foods (> 1% of total volume) of mallards from
Mermet Lake during annual collection periods, 1979-1980.

1979 1980
N = 162 N = 118

Food Item % Freq. % Vol. % Freq. % Vol.

Southern naiad (Najas guadalupensis) 51.23 45.94 55.93 43.16
Japanese millet (Echinochloa frumentacea) 27.16 15.65 1.69 0.51
Wild millet (Echinochloa crusgalli) 12.35 7.01 6.78 1.78
Common beggar-ticks (Bidens comosa) 29.01 4.98 5.93 1.84
Indian heliotrope (Heliotropium indicum) 49.38 3.62 24.58 0.22
Buckwheat (Fagopyrum esculentum) 7.41 3.54 0.85 0.84
Buttonbush (Cephalanthus occidentalis) 37.65 3.21 41.53 6.42
Corn (Zea mays) 4.32 3.09 12.71 10.86
Long-leaved ammannia (Ammannia coccinea) 8.64 2.21 0 0
Caddisfly larvae (Orthotrichia sp.) 19.14 1.22 19.49 0.15
Largeseed smartweed (Polygonum pensylvanicum) 20.99 1.06 19.49 2.83
Milo (Sorghum bicolor) 0.62 0.04 23.73 16.54
Unclassified millet (Echinochloa sp.) 0 0 10.17 3.45
Nodding smartweed (Polygonum lapathifolium) 9.26 0.72 23.73 1.99
Unclassified beggar-ticks (Bidens sp.) 0.62 0.01 5.93 1.38

Total plant 97.64% 98.90%
Total animal 2.36% 1.10%
X food vol./gizzard 2.49ml 2.44ml
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Mallards are highly adaptable in their feeding habits and

make use of a wide variety of natural and cultivated food plants

available in different localities (Bellrose 1980). This

characteristic is well illustrated by comparing major food items

among the sampling regions in Illinois. To simplify the

comparison, food plants were divided into classes based on life-

form of the vegetation and whether the plant was "natural" or

cultivated; corn was considered separately (Figure 1-7). The
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habits would convey little information about the actual mallard

diet in any given areas of the state.

Regional analyses of major food classes reflect availability

of the various foods within that region. Use of corn was highest

in the NEI region (69.78%) (Figure 1-7). Waterfowl habitat in

the NEI region largely consists of remnant glacial lakes and

potholes, many of which have experienced severe degradation from

pollution. Most of the submergent and floating-leaved aquatic

plants have disappeared, and management for moist-soil and culti-

vated waterfowl food plants is not widespread. Emergent plants,

such as bulrushes, often dominate the shallow-water zones,

and made up a higher percentage of the diet in NEI than any other

region. The lack of other food resources apparently necessitates

a high dependence on the availability of waste corn.

Corn comprised about half of the diet in both the UIR and

UMR regions (Figure 1-7). Submergent, floating-leaved, and

emergent aquatic plant foods were more prevalent in mallard

gizzards from the UMR region. Many species of aquatic plants

have all but disappeared from the UIR region as a result of

sedimentation and other types of pollution (Bellrose et al.

1979). Use of natural moist-soil plant foods was slightly higher

and other agricultural foods much higher in the UIR region. This

is due to a greater number of public and private waterfowl areas

which manage for moist-soil plants and flood agricultural crops

in the UIR region.
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In contrast to the UIR and UMR regions, corn comprised only

11.14% of the diet in the IMRC region, and moist-soil foods made

up over half of the diet (Figure 1-7). The mallard diet in the

IMRC region (Figure 1-5) also did not show an increasing use of

corn as the season progressed as experienced in the UIR (Figure

1-3) and UMR (Figure 1-6) regions. This difference is probably

more closely related to the abundance of natural foods in the

IMRC region rather than the availability of corn. Although crop

fields are more widespread in the UIR and UMR regions, all 3

regions are intensively farmed (Illinois Cooperative Crop

Reporting Service 1982). These data suggest that natural foods,

when available in sufficient quantity, may be preferred to corn.

Likewise, increased use of corn later in the season in the UIR

and UMR regions is probably due to a depletion of natural foods

rather than a preference for an energetically more favorable

food. If mallards consume a higher proportion of corn late in

the season due to energy demands, the same trend should have been

evident in the IMRC region as well. Drake (1970:113) studying

mallard food habits on Eufola National Wildlife Refuge, Alabama,

stated, "Mallards generally utilized the food item available in

the largest quantity; however, they utilized preferred natural

foods, when available during mild weather, even though corn was

available in larger quantities."

Moist-soil foods also comprised the highest proportion of

the mallard diet (39.36%) in the KR region (Figure 1-7). The

1-48



relatively high proportion of other agricultural foods (10.36%)

was due primarily to plantings in sub-impoundments at Carlyle

Lake.

In the BMR region, foods from woody plants, mainly pin oak

acorns, received the highest use (47.66%) (Figure 1-7). Use of

pin oak was high at both collection sites, Oakwood Bottoms green-

tree reservoir and Rend Lake where pin oak flats are flooded in

sub-impoundments along with natural moist-soil and agricultural

food plants.

Sangchris Lake and Mermet Lake both exhibited high use of

submergent and floating-leaved aquatic plants (Figure 1-7). Corn

comprised the largest proportion of the diet at Sangchris Lake,

and was the only other class of plant foods taken in appreciable

amounts. Mermet Lake was the only site where submergent and

floating-leaved aquatic plants were the most important class.

The proportion of other agricultural foods at Mermet Lake

(18.68%) was the highest recorded for any region. Plantings of

milo, Japanese millet, and buckwheat on sub-impoundments at

Mermet accounted for the high use. Both Sangchris and Mermet

Lakes are relatively isolated from other areas of significant

waterfowl habitat and this factor probably accounted for mallards

being limited to food resources on or very near the lakes. The

area surrounding Sangchris Lake is intensively row-cropped,

whereas the vicinity around Mermet Lake is one of the lowest
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corn-producing areas of the state (Illinois Cooperative Crop



Table 1-15. Major fall foods (> 1% of total volume) of 378
from Pool 19, Mississippi River, 1979-1982.

lesser scaups

Food Item % Frequency % Volume

Fingernail clam (Musculium transversum) 18.52 18.73
Unclassified snails (Gastropoda) 28.84 14.68
Unclassified fingernail clams (Sphaerium sp.,

Musculium sp.) 17.46 14.67
Fingernail clam (Sphaerium striatinum) 10.05 9.37
Freshwater snail (Amnicola lustrica) 19.05 8.15
Unclassified clams (Pelecypoda) 11.11 5.08
Unclassified mollusks (Mollusca) 11.38 5.00
Freshwater snail (Viviparus sp.) 8.99 3.59
Burrowing mayfly (Hexagenia sp.) 12.17 3.08
Freshwater snail (Campeloma crassula) 6.88 3.02
American bulrush (Scirpus americanus) 12.70 
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sp.), was the only other animal food recorded as a principal food

item during the 4-year period. Its use by scaup varied greatly

from a low of 0.05% of the total food volume 



Table 1-17. Major fall foods (> 1% of total volume)of 98 lesser scaups
from Horseshoe Lake, Madison County, Illinois, 1981-1982.

Food Item % Frequency % Volume

Japanese millet (Echinochloa frumentacea) 3.06 9.80
Junglerice (Echinochloa colonum) 1.02 7.34
Unclassified mollusks (Mollusca) 6.12 5.18
Unclassified mussels (Unionidae) 3.06 4.97
Unclassified snails (Gastropoda) 12.24 4.89
Common bur-reed (Sparganium androcladum) 9.18 4.16
Baby pondweed (Potamogeton pusillus) 8.16 4.00
Leafy pondweed (Potamogeton foliosus) 23.47 3.69
Water milfoil (Myriophyllum sp.) 13.27 3.69
Great bulrush (Scirpus heterochaetus) 13.26 3.60
Rice cutgrass (Leersia oryzoides) 1.02 3.46
Nodding smartweed (Polygonum lapathifolium) 12.24 3.44
Wheat (Triticum aestivum) 3.06 3.15
Unclassified clams (Pelecypoda) 7.14 3.11
Midge larvae (Chironomidae) 2.04 2.80
Unidentified fish parts (Osteichthyes) 2.34 2.34
Least naiad (Najas minor) 5.10 2.30
Duck potato (Sagittaria latifolia) 7.14 2.24
Bryozoan statoblasts (Pectinatella sp.) 4.08 2.12
Pondweed (Potamogeton praelongus) 2.04 1.70
Whirligig beetles (Gyrinidae) 3.06 1.70
Freshwater snails (Pleurocera spp.) 1.02 1.66
Floatingleaf pondweed (Potamogeton natans) 2.04 1.47
Fingernail clams (Sphaerium sp., Musculium sp.) 2.04 1.43
Longleaf pondweed (Potamogeton nodosus) 7.14 1.22
Widgeongrass (Ruppia maritima) 6.12 1.12
Largeseed smartweed (Polygonum pensylvanicum) 9.18 1.12
Softstem bulrush (Scirpus validus) 9.18 1.12

Total plant 67.33%
Total animal 33.67%
X food vol./gizzard 0.49ml
X grit 



Table 1-18. Major fall foods (> 1% of total volume) of 75 lesser scaup
from Collins Lake, Grundy County, Illinois, 1981-1982.

Food Item % Frequency % Volume

Water boatmen (Corixidae) 4.00 8.82
Widgeongrass (Ruppia maritima) 8.00 7.96
Unclassified clams (Pelecypoda) 10.67 7.54
Slender naiad (Najas flexilis) 4.00 6.11
Duck potato (Sagittaria latifolia) 1.33 5.97
Leafy pondweed (Potamogeton foliosus) 34.67 5.75
Nodding smartweed (Polygonum lapathifolium) 12.00 5.57
Sago pondweed (Potamogeton pectinatus) 14.67 4.49
Algae 5.33 4.38
Softstem bulrush (Scirpus validus) 21.33 4.35
Largeseed smartweed (Potamogeton pensylvanicum) 12.00 3.73
Floatingleaf pondweed (Potamogeton natans) 2.67 3.64
Longleaf pondweed (Potamogeton nodosus) 10.67 3.21
Blackberry (Rubus sp.) 8.00 3.19
Baby pondweed (Potamogeton pusillus) 2.67 2.96
Water milfoil (Myriophyllum sp.) 13.33 2.76
Unclassified snails (Gastropoda) 6.67 2.36
Pondweeds (Potamogeton spp.) 2.67 1.62
Great bulrush (Scirpus heterochaetus) 9.33 1.51
Wheat (Triticum aestivum) 1.33 1.28

Total plant 80.39%
Total animal 19.61%
X food vol./gizzard 0.47ml



second highest food item by volume (7.96%). This aquatic plant

grows only in saline waters, and the very hard seeds were

probably picked up prior to migration in alkaline areas of the

prairie pothole region and retained in the gizzard. The average

grit volume was 2.80 ml.

Similar to Pool 19, animal matter dominated the diet

(83.54%) of lesser scaup collected from Lake Michigan (Table

1-19). The most important food item was the freshwater snail,

Elimia livescens, and snails as a group composed 61.51% of the

total food volume. Other important animal foods included

caddisfly larvae (Hydropsyche sp.) and amphipods. The important

plant foods eaten were leaves and stems of muskgrass and naiads.

Samples from this area reflected the highest average volume of

food (3.12 ml per gizzard) and grit (4.53 ml), suggesting an

abundant food resource was available to migrating scaup.

Food habits of 28 lesser scaup collected from Pools 13 and

16 of the Mississippi River and Calumet Lake were similar to Pool

19 in that fingernail clams were the most important food item,

but differed in other respects (Table 1-20). Plant foods accounted

for 9 of the 17 principal food items and comprised 39.32% of the



Table 1-19. Major fall foods (> 1% of total volume) of 37
from southwestern Lake Michigan, 1981-1982.

lesser scaups

Food Item % Frequency % Volume

Freshwater snail (Elimia livescens) 40.54 36.73
Freshwater snail (Valvata sp.) 43.24 15.21
Muskgrass (Chara sp.) 21.62 12.56
Unclassified clams (Pelecypoda) 32.43 8.16
Freshwater snail (Pleurocera sp.) 5.41 6.57
Caddisfly larvae (Hydropsyche sp.) 13.51 6.36
Unclassified snail (Gastropoda) 24.32 3.00
Fingernail clams (Pisidium spp.) 16.22 2.76
Unclassified mollusks (Mollusca) 13.51 1.64
Naiad (Najas sp.) 10.81 1.60
Amphipods (Amphipoda) 10.81 1.31

Total plant 16.46%
Total animal 83.54%
X food vol./gizzard 3.12ml
X grit vol./gizzard 4.53ml
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Table 1-20. Major fall foods (> 1% of total volume) of 28 lesser scaups
from Pools 13 and 16 of the Mississippi River and Calumet
Lake, 1981.

Food Item % Frequency % Volume

Fingernail clam (Musculium transversum) 3.57 23.60
Unclassified clams (Pelecypoda) 17.86 13.53
Unclassified snails (Gastropoda) 21.43 8.08
Duckweed (Lemna sp.) 7.14 8.08
Longleaf pondweed (Potamogeton nodosus) 21.43 6.71
Softstem bulrush (Scirpus validus) 21.43 6.03
Unclassified snails (Physa spp.) 3.57 5.77
River bulrush 710 1 Tf 
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locations included duckweed, river bulrush, freshwater snails

(Physa sp.), and coontail.



Table 1-21. Major fall foods (> 1% of total volume) of 265 wood ducks in
Illinois, 1978-1983.

Food Item % Frequency % Volume

Corn (Zea mays) 53.21 57.43
Pin oak (Quercus palustris) 5.28 4.40
Water hemp (Amaranthus tamariscinus) 7.92 3.84
Gray dogwood (Cornus racemosa) 15.09 2.30
Giant foxtail (Setaria 



major foods in the current investigation because of the scarcity

of those plants in the Illinois River valley where the majority

of wood duck gizzards were collected during this study. Other

principal food items during 1978-1983 were water hemp, gray

dogwood, giant foxtail, arrowhead, lady's thumb, buckwheat, marsh

pepper smartweed, giant bur-reed, and hackberry (Table 1-21).

Seeds of gray dogwood, giant bur-reed, and hackberry, 



Table 1-22. Major fall foods (> 1% of total volume) of 218 green-winged
teal in Illinois, 1978-1979.

Food Item % Frequency % Volume

Red-rooted nutgrass (Cyperus erythrorhizos) 55.05 46.75
Coarse nutgrass (Cyperus ferruginescens) 52.29 14.29
Arrowhead (Sagittaria calycina) 9.63 6.41
Unclassified nutgrass (Cyperus sp.) 17.43 5.01



water hemp, and rice cutgrass. While most of the major food

items were small-seeded moist-soil plants, the seeds and vegeta-

tive parts of curlyleaf and leafy pondweeds and muskgrass were

also important. Unclassified insects accounted for 1.86% of the

total food volume and animal matter collectively comprised 3.11%

of the diet. This was a higher proportion of animal matter than

recorded for any of the other dabbling ducks during this investi-

gation, but lower than the 15.04% reported by Anderson (1959).

It is noteworthy that all of the principal food items of

green-winged teal were natural moist-soil and aquatic plants and

animal matter. Even though Japanese millet was sown at both

collection sites and was readily available, it was not utilized

as a principal food item. Likewise, waste corn available from

nearby agricultural fields was also unimportant. Bellrose et al.

(1979) found a significant correlation between fall green-winged

teal use-days and the abundance of wetland plants in the Illinois

River valley. It seems apparent that sufficient natural wetland

plant food resources is a critical factor in maintaining

populations of green-winged teal in Illinois.

Blue-winged and Green-winged Teals

A combined sample of 164 blue-winged and green-winged teals

was collected at Carlyle Lake (Figure 1-1) during the September

teal season, 12-21 September 1981. The majority of the sample

was from blue-winged teal which comprise approximately 80% of the

harvest during teal season. Nodding smartweed was the most
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important food, occurring in almost every gizzard examined

(95.12%) and comprising 39.27% of the total food volume (Table

1-23). Junglerice was also a very important food, with a fre-

quency of 54.88% and accounting for 34.23% of the total volume.

Largeseed smartweed, which ranked third, occurred in more giz-

zards than junglerice (71.34%), but constituted only 8.52% of the

diet. As a group, smartweeds (Polygonum sp.) and millets

(Echinochloa sp.) accounted for 88.01% of all foods consumed.

Three other foods, fall panicum, salt meadow grass, and caddisfly

larvae, were recorded as principal items. By comparison, wild

millet was the only major food item of blue-winged teal, and wild

millet and nodding smartweed were the only foods of green-winged

teal also reported by Anderson (1959). The fact that Anderson's

(1959) samples were collected mainly from the Illinois River may

account for many the observed differences. Although Japanese

millet did occur as a major food item (1.87%), the teals' diet

was dominated by natural foods similar to the situation observed

for green-winged teal during the regular season (Table 1-22).

The fact that the percent frequency values of nodding and

largeseed smartweeds were much higher than the percent volume

(Table 1-23) indicates the seeds of smartweeds may be retained in

the gizzards of teal for a longer period than the other major

foods. However, if seeds of these common plants were ingested

often, and they regularly constituted only a fraction of a
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Table 1-23. Major foods (ý 1% of total volume) of 164 teals during early
teal season, 12-21 September 1981, at Carlyle Lake, Illinois.

Food Item % Frequency % Volume

Nodding smartweed (Polygonum lapathifolium) 95.12 39.27
Junglerice (Echinochloa colonum) 54.88 34.23
Largeseed smartweed (Polygonum pensylvanicum) 71.34 8.52
Wild millet (Echinochloa crusgali) 18.90 4.12
Fall panicum (Panicum dichotomiflorum) 8.54 1.87
Japanese millet (Echinochloa frumentacea) 3.66 1.87
Salt meadow grass (Leptochloa fascicularis) 4.27 1.67
Caddisfly larvae (Trichoptera) 3.05 



complete feeding as suggested by Anderson (1959), the same

situation would result. In reality, a combination of these 2

factors probably accounted for the observed frequency-volume

relationship.

Redhead

A total of 39 redhead gizzards was collected from Pools 13

and 19 of the Mississippi River during 1980-1982. The redhead is

generally considered largely vegetarian in the fall, with various

studies reporting plant foods comprising 77.9-98.8% of the total

food volume (Cottam 1939, Korschgen 1955, Anderson 1959, Quay and

Critcher 1962, Stieglitz 1966). However, animal matter predomi-

nated in the food habits of redheads during this study accounting

for 64.65% of the diet (Table 1-24). The animal portion of the

diet was diverse with 6 different groups of invertebrates occur-

ring as principal food items including midge larvae, fingernail

clams, mayfly nymphs, dragonfly nymphs, snails, and caddisfly

larvae. This differs from the largely 



Table 1-24. Major fall foods (> 1% of total volume) of 39 redheads in
Illinois, 1980-1982.

Food Item % Frequency % Volume

Midge larvae (Chironomidae) 5.13 10.80
Fingernail clam (Musculium transversum) 10.26 9.77
Burrowing mayfly (Hexagenia sp.) 20.51 9.30
Dragonfly nymph (Aeshnidae) 10.26 7.97
P5 Item 

% % 



widgeongrass, which does not grow in Illinois, were apparently

consumed prior to migration and retained in the gizzard.

Important plant foods consumed by redheads during 1938-1940 on

the Illinois and Mississippi rivers included pondweeds, coontail,

wild millet, corn, marsh smartweed, softstem bulrush, and

unclassified ragweeds (Anderson 1959).

Pintail

A total of 26 pintail gizzards was collected from Rice Lake

and Spring Lake along the Illinois River, and 11 from Pools 12 and

13 of the Mississippi River during 1978-1981 (Figure 1-1). Corn

was the most important food item, occurring in 10.91% of the

gizzards and comprising 19.26% of the diet (Table 1-25).

Vegetation and some seeds of the submergent aquatic plant, least

naiad, ranked second and accounted for 14.07% of the food volume.

Largeseed and nodding smartweeds ranked third and fourth and

made up 13.89% and 9.08% of the diet, respectively; smartweeds as

a group (4 species) comprised 28.7% of the total food volume.

Other principal food items of pintails were leafy pondweed,

Walter's millet, longleaf pondweed, marsh pepper smartweed,

muskgrass vegetation, coarse nutgrass, marsh smartweed, chufa,

duckweed, duck potato, rice cutgrass, and water hemp. Of the 16

principal food items observed during this study, 9 were also

major foods of pintails during 1938-1940 (Anderson 1959),

including rice cutgrass, corn, Walter's millet, marsh smartweed,
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Table 1-25. Major fall foods (> 1% of total volume) of 37 pintails in



water hemp, chufa, longleaf 



Table 1-26. Major fall foods (> 1% of total volume) of 31 wigeons in
Illinois, 1978-1981.

Food Item % Frequency % Volume

Corn (Zea mays) 6.45 27.38
Muskgrass (Chara sp.) 6.45 11.61
Southern naiad (Najas guadalupensis) 12.90 9.19
Least naiad (Najas minor) 3.23 7.66
Common cattail (Typha 



virtually absent from the Illinois River 



Table 1-27. Major fall foods (> 1% of total
Illinois, 1979-1981.

volume) of 22 gadwalls in

Food Item % Frequency % Volume

Least naiad (Najas minor) 27.27 29.13
Sago pondweed (Potamogeton pectinatus) 4.55 15.49
Duckweed (Lemna sp.) 27.27 14.47
Duck potato (Sagittaria latifolia) 36.36 9.18
Water hemp (Amaranthus tamariscinus) 4.55 7.42
Unclassified pondweeds (Potamogeton spp.) 4.55 4.64
Leafy pondweed (Potamogeton foliosus) 22.73 3.71
Coontail (Ceratophyllum demersum) 9.09 2.23
Small's spike rush (Eleocharis smallii) 4.55 1.86
Softstem bulrush (Scirpus validus) 22.73 1.67
Rice cutgrass (Leersia oryzoides) 9.09 1.11

Total plant 99.07%
Total animal 0.93%
X food vol./gizzard 0.49ml
X grit vol./gizzard 2.8ml
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Ruddy Duck

Sixteen ruddy duck gizzards were collected from Pool 13 of

the Mississippi River in 1981 (Figure 1-1). Few conclusions can

be drawn from the sample because the total food volume per

gizzard averaged only 0.18 ml (Table 1-28); 5 of the gizzards were

devoid of food. Animal matter predominated in the samples,

comprising 73.45% of the total food volume. Dragonfly nymphs of

the family Aeshnidae occurred in 4 of the gizzards and accounted

for 42.11% of the total volume. Other food items which made up

1% or more of the diet were duckweed, unclassified mayfly nymphs,

amphipods, freshwater snails (Amnicola lustrica), midge larvae,

fingernail clams, and water milfoil seeds. Fragments of uni-

dentified aquatic vegetation comprised 14.04% of the food volume,

and unidentified animal matter accounted for 2.81%. Animal mat-

ter, mostly midge larvae, constituted 76.67% of the food contents

of 5 ruddy duck gizzards examined by Anderson (1959), but

Bellrose (1980) reported plant foods to be the main food of ruddy

ducks recorded by most investigators.

Ring-necked Duck

Eight ring-necked duck gizzards were collected from Pool 19,

6 from Pool 13, and 1 from Pool 14 of the Mississippi River

during 1981-1982 (Figure 1-1). Plant foods constituted 94.28% of

the diet (Table 1-29). Coontail was the top food item, accounting

for 26.64% of the food volume, but it occurred in only 2 of the

15 gizzards. Coontail was also the most important food item
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Table 1-28. Major fall foods (> 1% of total
in Illinois, 1981.

volume) of 16 ruddy ducks

Food Item % Frequency % Volume

Dragonfly nymphs (Aeshnidae) 25.00 42.11
Duckweed (Lemna sp.) 25.00 10.88
Unclassified mayfly nymphs (Ephemeroptera) 18.75 8.42
Amphipods (Amphipoda) 6.25 7.02
Freshwater snail (Amnicola lustrica) 6.25 5.26
Midge larvae (Chironomidae) 6.25 3.86
Fingernail clams (Sphaerium sp.,

Musculium sp.) 6.25 3.51
Water milfoil (Myriophyllum sp.) 25.00 1.40

Total plant 26.55%
Total animal 73.45%
X food vol./gizzard 0.18ml
X grit vol./gizzard 1.9ml
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Table 1-29. Major fall foods (> 1% of total
ducks in Illinois, 1981-1982.

volume) of 15 ring-necked

Food Item % Frequency % Volume

Coontail (Ceratophyllum demersum) 13.33 26.64
Leafy pondweed (Potamogeton foliosus) 26.67 22.91
Water star grass (Zosterella dubia) 20.00 15.02
Duckweed (Lemna sp.) 33.33 11.97
Watershield (Brasenia schreberi) 13.33 3.46
American bulrush (Scirpus americanus) 6.67 3.46
Common bur-reed (Sparganium androcladum) 20.00 2.70
Longleaf pondweed (Potamogeton nodosus) 26.67 2.35
Softstem bulrush (Scirpus validus) 6.67 1.73
Burrowing mayfly (Hexagenia sp.) 6.67 1.73
Fingernail clams (Sphaerium sp.,

Musculium sp.) 6.67 1.52
Unclassified mollusks (Mollusca) 15.33 1.31

Total plant 94.28%
Total animal 5.72%
X food vol./gizzard 0.96ml
X grit vol./gizzard 1.7ml
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reported by Anderson (1959), but animal foods represented a

higher proportion of the diet (34.07%) than recorded from the

small sample during this study. Other principal food items

during the current study included leafy pondweed seeds and

foliage,ing 



Table 1-30. Major fall and winter foods (> 1% of total volume) of 512
Canada geese in southern Illinois, 1981-1982.

Food Item % Frequency % Volume

Winter wheat veg. (Triticum aestivum) 26.37 25.79
Corn (Zea mays) 26.17 20.99
Blunt spike rush veg. (Eleocharis obtusa) 9.38 5.94
Unidentified grass veg. (Poaceae) 9.38 3.56
Nodding smartweed (Polygonum lapathifolium) 23.44 2.61
White clover veg. (Trifolium repens) 2.53 2.57
Unidentified veg. (other than grasses) 9.77 2.15
Unidentified rootstocks 4.49 2.15
Johnson grass (Sorghum halepense) 10.35 2.04
Largeseed smartweed (Polygonum pensylvanicum) 28.91 1.97
Fall panicum (Panicum dichotomiflorum) 20.51 1.75
Barnyardgrass (Echinochloa muricata) 4.10 1.53
Fall panicum veg. (Panicum dichotomiflorum) 2.93 1.44
Wild millet (Echinochloa crusgalli) 8.40 1.42
Rice cutgrass (Leersia oryzoides) 6.05 1.37
Milo (Sorghum bicolor) 4.69 1.25
Rice cutgrass veg. (Leersia oryzoides) 2.15 1.17
Buttonbush (Cephalanthus occidentalis) 11.52 1.15
American lotus (Nelumbo lutea) 1.95 1.12
Nutgrass veg. (Cyperus sp.) 2.54 1.06

Total plant 99.98%
Total animal 0.02%
X food vol./gizzard 6.72ml
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including spike rush, smartweeds, millets, fall panicum, rice

cutgrass, and nutgrasses comprised 20.26% of the total food

volume. This is surprising considering the low availability of

these food plants compared to that of agricultural foods which

are intensively managed for geese on these sites.

Soybeans, which were the most important food item of Canada

geese collected near Horseshoe Lake during 1953-1954 (Bell and

Klimstra 1970), were not a principal item during the current

study. Corn comprised a similar percentage of the food volume

during the previous study (25.6%), but winter wheat comprised a

much lower proportion of the diet (1.8%). Natural moist-soil

plants were also used in lesser amounts during 1953-1954 (11.6%).

Black Scoter

Six black scoter gizzards were collected, 3 from Lake

Michigan in 1980 and 3 from Collins Lake in 1981 (Figure 1-1).

Two of the gizzards from Collins Lake contained no food and the

other had only 0.1 ml of food. The 3 gizzards from  (and )Tj

11.6 0 0 1f The 

3 



curly dock, largeseed smartweed, and crabgrass. The average grit

volume in all 6 



Table 1-31. Number and percentage of mallard gizzards with ingested
lead and steel shot by week of hunting season in
in Illinois, 1979-1982.

Gizzards Gizzards
Week of With Lead Shot With Steel Shot
hunting No. Gizzards No. % No. %
season Examined

1 443 20 4.5 4 0.9
2 1,389 56 4.0 17 1.2
3 1,277 65 5.1 12 0.9
4 1,236 63 5.1 15 1.2
5 1,148 64 5.6 15 1.3
6 1,274 69 5.4 18 1.4
7 978 48 4.9 7 0.7
8 541 32 5.9 8 1.5

Undated 1,014 36 3.6 18 1.8

Total 9,300 453 4.9 114 1.2
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Summary

Illinois is a major migration area for waterfowl in the

Mississippi Flyway. The last comprehensive study of the food

habits of waterfowl during fall migration in Illinois was

conducted in 1938-1940. Since then, the wetlands and croplands

of the midwest have undergone dramatic changes.

During the hunting seasons of 1979-1982, 9,300 mallard

gizzards were collected by weekly periods from 48 sites

throughout Illinois. Emphasis was placed on the mallard because

it comprises approximately 86% and 47% of waterfowl use in the

fall of the Illinois and Mississippi rivers, respectively, and

makes up about 50% of the Illinois duck harvest. The mallard

gizzards were examined to determine (1) the principal foods used,

(2) changes in food habits since 1940, (3) variation of major

food items within the state, and (4) variation of food habits

within and between years.

The researchers identified a variety of food items in the

gizzard contents
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Illinois River (25.1%) and the Mississippi River (20.9%). Moist-

soil plants are naturally occurring 



(48% during both periods) followed by moist-soil plants (24% vs

25%, respectively). However, the managed agricultural foods of

Japanese 
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SECTION 2: HARVEST OF WATERFOWL IN ILLINOIS

The sport hunting of waterfowl in Illinois is a lucrative

and popular recreational activity. Because of the abundance of

food associated with the Illinois and Mississippi river flood-

plains and other important wetlands, waterfowl have frequented

the aquatic habitats of the state for centuries during the fall

and spring migration. Consequently the large numbers of water-

fowl passing through Illinois attracted much interest as the

human population increased and aquatic habitat declined. Many

private waterfowl clubs were established in the late 1800's.

This report provides historical and current information on

the harvest of waterfowl in Illinois. Indeed, few states are

fortunate to have documentation of the tradition of waterfowl

hunting begun over 100 years ago.

Public Areas, Private Clubs, and Statewide Estimates

Total Harvest

Illinois is unique in that the Department of Conservation 1)

requires private duck clubs to be registered and record 



Figure 2-1. The number by county of private duck hunting clubs
licensed with the Illinois Department of Conservation
from 1975 - 1981.

2-2



0 Chec}

* Estim

* Fede2

IFigure 2-2. Illinois Department
and Wildlife Servici
Illinois, 1977-1981

2-3

of Conservation and U.S. Fish
e public hunting areas in*



Figure 2-3. Average duck harvest by county as estimated by the
U.S. Fish and Wildlife Service, 1971-1980 (Carney
et al. 1983a). 2-42-4



near the borders of Illinois are available only on public areas

(Figure 2-2). These areas include three siteas 



clubs occurring in Mason County (78), followed by Marshall (58),

Bureau (39), and Woodford (34) counties. Of the 582 licensed

private duck clubs, between 301 and 382 reported their harvest

each year from 1977-1981.

The Illinois Department of Conservation monitored duck

harvest on 32 public hunting areas and on river blinds in Pools

12-14, 16-18, 20-22, and 24-26 on the Mississippi River and in

Peoria and Starved Rock pools on the Illinois River during 1977-

1981 (Figure 2-2). Bag check stations were maintained at 17 of

these IDOC areas. In addition, the U.S. Fish and Wildlife

Service estimated the harvest of ducks at three sites (Figure

2-2).

The harvest of ducks in Illinois is monitored by three

mailing questionnaires. The IDOC estimated harvest through two

questionnaires. One IDOC questionnaire is circulated among a

random sample of duck hunters purchasing Illinois hunting

licenses and is a part of the on-going annual IDOC Surveys and

Investigation Projects directed by Jack A. Ellis. This estimate

is not corrected for reporting bias. Following the 1981 hunting

season, William L. Anderson of the IDOC implemented another mail-

letter questionnaire program to a random sample of waterfowl

hunters purchasing Illinois duck stamps. Anderson's question-

naire results are adjusted for reporting bias. The USFWS esti-

mates the duck harvest by county in Illinois by 10-year intervals
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Table 2-1. The counties with highest duck harvest at private duck clubs in
Illinois, 1977-1981. The number of harvested ducks reported is
in parentheses.

Counties

1977 Mason
(6,313)

1978 Mason
(7,924)

1979 Woodford
(7,301)

1980 Putnam
(6,629)

1981 Putnam
(9,529)

Putnam
(6,298)

Woodford
(6,683)

Mason
(6,914)

Woodford
(5,937)

Woodford
(6,489)

Woodford
(5,395)

Putnam
(4,623)

Putnam
(5,151)

Mason
(5,470)

Mason
(5,761)

Cass Marshall
(2,065) (1,679)

Madison
(2,991)

Marshall
(2,712)

Bureau Marshall
(3,279) (2,755)

Bureau Henderson
(3,646) (2,861)

Marshall
(2,167)

Henderson
(1,992)

LaSalle
(1,631)

Cass
(2,685)

Will
(2,266)

Marshall
(2,685)

Cass
(1,822)
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Cass County appeared in the top 6 counties for 3 of the 5 years,

whereas the other 5 counties were among the top 6 counties for 1

or 2 years.

For the period of 1977-1981, the top 10 counties in Illinois

with the highest duck harvest on private clubs were Mason,

Putnam, Woodford, Marshall, Cass, Will, Henderson, Madison,

LaSalle, and Bureau. For the 5-year period, Mason County

averaged a total duck kill of 6,476 per year on 52 reporting

clubs, Putnam averaged a harvest of 6,446 on 23 reporting clubs,

Woodford averaged 6,361 ducks on 24 clubs, Marshall County

averaged 2,400 ducks on 28 reporting clubs, Cass averaged 2,337

on 19 clubs, Will averaged 1,642 on 11 reporting clubs, Henderson

averaged 2,120 on 21 clubs, Madison averaged 1,769 on 2 clubs,

LaSalle averaged 2,363 on 24 clubs, and Bureau averaged 2,446

harvested ducks on 19 reporting clubs. The neighboring counties

of Putnam, Bureau, LaSalle, Marshall, and Woodford in Peoria Pool

of the Illinois River provided the best private duck club hunting

in Illinois with regards to harvest for the 1977-1981 period.

The adjacent counties of Mason and Cass in LaGrange Pool of the

Illinois River was the area that provided the next highest

harvest of ducks at private duck clubs in Illinois.

Over the years, the hunting season in Illinois has changed

dramatically (Table 2-2) in response to fluctuating waterfowl

populations and new regulations. Approximations for the number

of ducks the 



Table 2-2. Open seasons and bag limits for ducks in Illinois, 1853-1984.
Prior to 1916, Illinois formulated its own regulations whereas
in subsequent years regulations were set by the federal
government.

Daily Bag
Year Season Dates Season Length Limit

1853
1855
1865
1867
1873
1877
1883
1885
1887
1889
1891
1893
1895
1896
1899
1901
1903
1905
1907
1909
1911
1913
1915
1916
1916-18
1919-25
1926-27
1928
1929
1930
1931
1932
1933
1934

1935
1936-37
1938

Open

1936-37



Table 2-2 continued.

Daily Bag
Year Season Dates Season Length Limit

1939
1940-41
1942-43
1944
1945
1946
1947
1948-49
1949-50
1950-51
1951-52
1952-53
1953-54
1954-55
1955-56
1956-57
1957-58
1958-59
1959-60
1960-61
1961-62
1962-63
1963-64
1964-65
1965-66
1966-67
1967-68
1968-69
1969-70
1970-71
1971-72
1972-73
1973-74
1974-75
1975-76
1976-77
1977-78

1978-79

1979-80

Oct 22
Oct 16
Oct 15
Oct 14
Oct 13
Oct 

14

Oct 

1413

Oct 

Oct 

Oct 

Oct 

22

Oct 15Oct 

1

3

Oct 

Oct 

Oct 

Oct 13
1(1971-72)Tj

ET
BT
3 Tr /F5 1 T3 0 0 12 186 0 12 86 34 Tf 

14.2 Tm (Oct )T

3 Tr /F6 1 Tf 

10 12 86 343(1971-72)Tj

ET
BT
3 Tr /F5 1 T3 0 0 12 186 012 2 Tm7-78Oct 



Table 2-2 continued.





Table 



private clubs is being recorded. In years with low harvest, pos-

sibly upwards to 75% to 80% of the private club kill is docu-

mented. Similarly, Anderson (1985) found that the number of duck

hunters checked through an IDOC public hunting area was only

50.1% as great as the number of ducks reported on a questionnaire

sent to hunters who registered at that area. Some club operators

believe that in some regions comparable numbers of ducks are shot

in corn fields as on private duck clubs.

Prior to 1940 most of the duck hunting in Illinois occurred

on streams, rivers, farm ponds, corn fields, private duck clubs,

and3 Tr /F9 1 Tf 

111.4t5 Tm (the )A. 

inove

duars 

Anderson An1985� found foat 

fo18An 



Number of Hunters and Days Afield

Duck hunting is a popular sport in Illinois. Anderson (1983,

1984a, 1985) estimated that between 44,590 and 48,395 people

hunted ducks in Illinois between 1981 and 1983 and spent between

575,851 and 621,936 days afield. Ellis (1984) estimated at

between 60,956 and 75,734 hunters spent between 557,622 and

745,601 days afield pursuing ducks between 1975 to 1983.

September Teal Season

The September teal season was implemented in 1965 in

Illinois to provide hunters opportunities to harvest the early

migrating blue-winged teal (Table 2-4). According to Anderson

(1983, 1984a, 1985), 3 Tr /F9 1 Tf 

12. 0 0 12 226 460.8 Tm (3Tm (teal )Tj

11.8 0 0r628.9 Tm (and )Tj

3 Trw14 605.4 Tm 464 483.6 Tm (Anderson)Tja12 482 4odrm (3Tm 2Tf 

12.12 219 580. 12 176 4rson)Tja12j

12. 0 0v93712 454 579.8 Tm (hun,ding )Tj

11.6 0 0 12 454 teal )orteal at

of Duck 

pwinged 

September 

season 

3 Tr /F9 1 Tf 

12. 0 0 12 226 460.8 Tm55 211 652.6 Tm (1981 )Tj

3 Tr /F9 1 Tf 

11.7 0 0212 211 4652. Tm (and )Tj

3 Tr /F10 1 Tf 

11.1 0 0 12 312 461.3 Tm 3.,601 

harefield

estimated days 

teal 

hu(was )Tj

11.9 0 0 69  24 607.9 dmrursuing 

t

h

e

 

to days spent in 

of 

to 

hu-Tm .nged se,teal 

estimated 
t

h

a

t

 

between

inois The haref(was )Tj

11.9 0 0 54 292 507.9 dmrursuing the Septe (in)Tj

ET
BT
3 Tr /F9 1 Tf 

11.8 0 0 30 12 532.5 Tm (season )Tj

11.5 0 0 140 12 332.7 foember nhattu 07.4 26 (60,956 )Tj

3 Tr 00 12 272 45061.1 hspent 79h5 652. Tm (to )Tj

3 Tr /F10 1 Tf 
311.5 207.899ters 
of 

The 1

11.7,956 1984a, 1985) September days 

wasof spent 



Table 2-4. Season dates and daily bag limits for the September teal season
in Illinois, 1965-1985.

September
Year Season Dates Bag Limit

1965 18-26 4
1966 17-25 4
1967 16-24 4
1968 No season in Flyway
1969 6-14 4
1970 19-27 4
1971 18-26 4
1972 15-23 4
1973 15-23 4
1974 No season in Illinois
1975 13-21 4
1976 11-19 4
1977 10-18 4
1978 9-17 4
1979 8-16 4
1980 13-21 4
1981 12-20 4
1982 11-19 4
1983 10-18 4
1984 8-16 4
1985 7-15 4
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Table 2-5. Duck 



harvesting of wood ducks were legal. During the 1914-1925 and

1926-1938 periods both spring hunting and the shooting of wood

ducks were prohibited. The spring hunting season of ducks ended

in 1914 and the taking of wood ducks was illegal in Illinois from

1918-1941 and then again during the 1954 and 1956-1958 hunting

seasons (Bellrose 1976). The percentage of mallards in the duck

harvest at the Duck Island Club is noticeably lower (42.9%)

during the 1885-1900 period as compared with 1914-1925 and 1926-

1938, and the percentages of teals and diving ducks (scaup, ring-

necks, canvasbacks (Aythya valisineria), and redheads) are higher

during the 1885-1900 period (Table 2-6). The differences in

species composition during the 1885-1900 period when spring

hunting was legal are a reflection of the difference in the

spring migration chronology, and, therefore, the harvest of the

various species of ducks. Mallards pass through Illinois very

rapidly in the spring whereas teals and diving ducks, particular-

ly scaup and ring-necks, linger for longer periods. Consequent-

ly, a lower percentage chronology, 2.4 Tm (compared )TiTosoas20 0 13 474im (compared,1.5 0 0 13co 56, )8 0 0 13 20red,.8 0 0 13 33s3 149 3otonger and ducks 

scaup 

scaup du
ck
ra
pi
dl
y 
an
d 
ra
pi
dl
y 
in
 o
f 
th
e 
pe
rc
en
ta
ge
 s
pr
in
g 

in period in in ri170 13 372spr
3 .ring hunt During 

differences 



Table 2-6. Percentage of species composition of the duck harvest at Duck
Island Club for 1885-1900, 1914-1925, and 1926-1938.

Years

Species 1885-1900 1914-1925 1926-1938

Mallard 72.7 82.3
442.9

Black 0.1 0.6

Pintail 6.8 7.0 8.0

Blue-winged teal 9.8 2.7
23.1

Green-winged teal 3.2 2.5

Wigeon 1.3 3.0 1.4

Gadwall 0.2 1.2 0.6

Scaup 10.6 0.2 0.1

Ring-necked 7.9 0.8 1.0

Canvasback 1.4 0.5 0.1

Redhead 1.7 0.3 0.1

Wood duck 4.1 Season closed Season closed

Total harvest 37,686 26,780 26,990
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compared to 41.6 in the fall. Both the higher success rate and

more hunting days expended in the spring would heavily influence

the species composition of the harvest prior to the prohibition

of spring hunting in 1914. The elimination of the shooting of

wood ducks in the spring greatly aided their comeback in the U.S.

(Bellrose 1985).

The Swan Lake Club located along the Illinois River in

Marshall County also has a long and rich hunting tradition. The

club was established in 1884. In 1928, the duck season opened on

15 September and during that season hunters at the Swan Lake Club

harvested 6,777 ducks or 19.3 ducks per hunter-day (Table 2-7).

One member alone shot 666 ducks. The major species in the kill

were principally mallards (67.9%), pintails (18.7%), and ring-

necks (black-heads) (6.4%) (Table 2-7). A somewhat similar

species composition was reported for 1929 when the club harvested

4,289 ducks (Table 2-7). The number of ducks per hunter-day

harvested at the Swan Lake Club varied between 9.5 and 11.9 from

1930 to 1934. In 1939, with the effects of the dust bowl era

apparent, 6.4 ducks were harvested per hunter-day and the total

duck harvest of 869 was composed mainly of mallards (76.5%) and

pintails (9.3%). For comparison, the harvest at the Swan Lake

Club during the period of 1976-1981 averaged 58.7% mallards,

15.1% green-winged teal, 11.3% wood ducks, 9.9% black ducks (Anas

rubripes) and the number of ducks per hunter-day varied between
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Table 2-7. Total duck harvest, species composition of the harvest, and kill
per hunter-day at the Swan Lake Club in Marshall County for
periods from 1928 to 1981.

Composition of harvest
Total % of

Year Harvest Kill/hunter-day Species total

1928 6,777 19.3 Mallard 67.9
Pintail 18.7
Ring-necked 6.4
Wigeon 2.5

1929 4,289 Mallard 67.0
Pintail 13.7
Ring-necked 9.0
Black 2.4

1930 2,638 10.4

1931 1,437

1932 2,481 11.9

1933 2,011 9.5

1934 2,013 10.4

1939 869 6.4 Mallard 76.5
Pintail 9.3
Green-winged teal 8.2

1976-1981 234 2.2 Mallard 58.7
Green-winged teal 15.1
Wood duck 11.3
Black 9.9
Wigeon 4.9
Pintail 3.3
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1.0 and 3.0. Thus, in recent years, mallards still comprised the

majority of the harvest, but wood ducks, green-winged teal, and

black ducks (black mallards) replaced the numbers of pintails and

ring-necks shot. The diets of pintails and ring-necks are prin-

cipally vegetation, and consequently it stands to reason that

their populations and subsequent harvest decreased following the

loss of aquatic vegetation in this region of the Illinois River

valley during the 1950's.

The Swan Lake Club also had some historical records on the

amount and cost of grain used for bait during various hunting

seasons. In 1928, the club used 3,018 bushels of ear corn at a

cost of $0.95/bu. Ear corn was preferred because it took longer

for the ducks to consume the grain than if shelled corn were

used. In 1929, 1,911 bu of corn were used for bait at a cost of

$1.00/bu. In 1930, the club fed 1,317 bu of corn at $1.00/bu,

but also fed 198 bu of rye that cost between $0.58 and $0.65/bu.

By 1932, the price of corn was down to $0.21/bu and baiting was

supplemented with barley that cost $0.25 to $0.26/bu. In 1934,

the duck kill on the club was 2,013, or 10.4 per hunter trip, and

the price of corn increased to $0.78 to $0.80/bu.

The Swan Lake Club would distribute their ducks used for

live decoys to farmers in the area for keeping until the next

hunting season. In 1930, the club dispensed their drake and hen

live decoys in January to four farmers in the area and the same

number of ducks were to be returned on 1 September. The farmers

2-24



would keep any young that hatched during the year and the club

was spared the expense of feeding the ducks from January through



Woodford County, Spring Lake, and the Liverpool area) for the

1941 and 1942 seasons averaged 1.26 as compared to an average of

6.1 for 244 private clubs in Illinois. Anderson Lake in Fulton

County was a private club before becoming a public hunting area

in the 1940's. From 1923-1938, the harvest at Anderson Lake

averaged 7.4 ducks per hunter-day when it was a private club, but

the success rate decreased to 0.7 ducks per hunter-day from 1968-

1983 several years after becoming a public hunting area. Private

hunting clubs have higher success in harvesting ducks because of

guides (pushers), fewer hunters, generally better management for

waterfowl on large clubs in terms of food resources, water

manipulation, and rest days, and perhaps a larger proportion of

better hunters. From a survey conducted in 1963, Barclay and

Bednarik (1968) concluded that private club hunters hunted less

frequently during a season, shot more ducks per day, and bagged

fewer ducks per man than the typical flyway hunter. Barclay and

Bednarik (1968) concluded that private club hunters did not

secure a disproportionate share of the yearly waterfowl harvest

but that hunting on private clubs did yield more productive

results with regards to effort expended.

The average number of total ducks harvested annually and the

average annual number of ducks killed per hunter-day at IDOC

public hunting areas with check stations from 1962-1983 are

presented in Table 2-8. For these sites, the areas with the

highest annual average of ducks harvested for this period were
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Table 2-8. Average annual number of ducks harvested and ducks bagged per
hunter-day at Illinois Department of Conservation public
hunting areas with check stations, 1962-1983.

Average Annual
No. Ducks

Area Years Harvested Ducks/hunter-day

Anderson Lake 1968-1983 644 0.63
Batchtown 1962-1983 5,246 0.95
Calhoun Point 1964-1983 1,006 0.55
Collins 1978-1983 260 0.37
DePue 1975-1983 667 0.97
Glades 1965-1983 1,209 0.63
Godar 1962-1983 2,345 0.95
Horseshoe Lake 1974, 1975,

1977-1980,
1982, 1983 1,221 0.88

Marshall County 1972-1983 1,281 0.61
Mermet 1972-1983 1,349 0.61
Quincy Bay 1968-1972,

1974 1,151 0.51
Rice Lake 1968-1983 948 0.60
Sanganois 1968-1983 2,270 0.95
Spring Lake 1968-1983 979 0.59
Stump Lake 1962-1983 2,618 0.78
Woodford County 1973-1983 1,887 0.86
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Batchtown (5,246), Stump Lake (2,618), Godar (2,345), and

Sanganois (2,270) (Table 2-8). The areas with the highest yearly

average of the number of ducks per hunter-day were DePue (0.97),

Batchtown (0.95), Godar (0.95), and Sanganois (0.95) (Table 2-8).

The yearly average of the number of ducks per hunter-day for the

IDOC areas with check stations was 0.73 from 1968-1983. For all

IDOC public hunting areas where the duck harvest is monitored by

check stations or estimated, the average annual number of ducks

per hunter-day was also 0.73 from 1972-1983. This value is

noticeably lower than the average 1.85 ducks per hunter-day for

private duck clubs from 1977-1981.

Species Composition of the Harvest

The average percentage species composition of the total duck

harvest in sialliis 
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Table 2-9. Duck species comprising the highest percentages of the total
duck harvest in Illinois from 1977-1981 according to USFWS
Federal Harvest statewide estimates, private duck club kill
registers, and Illinois Department of Conservation check
station records for the public areas, and from 1935-1942 for
private duck clubs in the Illinois River valley.

Percentage of Total Duck Harvest

1977-1981 1935-1942 a

USFWS
Statewide Private IDOC Private

Species Estimates Duck Clubs Public Areas Duck Clubs

Mallard 49.8 67.2 53.2 70.6 b

Green-winged teal 7.1 6.6 6.3 4.1
Wigeon 4.8 4.3 3.5 2.7
Gadwall 4.5 2.7 3.2 1.6
Pintail 2.6 2.6 3.3 9.3
Black 1.6 1.3 0.9
Blue-winged teal 1.3 1.1 1.5 1.7
Shoveler 0.9 0.5 1.1 1.5
DABBLERS 72.9 86.3 72.9 91.5

Wood duck 13.7 7.5 13.5 c

Scaup 5.0 3.3 6.5 4.4
Ring-necked 3.8 1.2 3.0 1.8
Redhead 0.9 0.5 0.7
Bufflehead 0.8 0.4 0.8 -
Canvasback 0.7 0 4 0.7 0.8

ET
BT
3 314 5053.9 tad ET
r /F10 1 Tf 
8 Tm i 



teal as the top three species in the harvest comprising a

combined total average of between 70.6 and 81.3% of the harvest.

Mallards were the number one duck in 



a larger percentage of the harvest and wood ducks a smaller

percentage than occurs on IDOC public areas. Perhaps the

clientele of duck clubs are more selective in shooting mallards,

or management practices on private clubs are more conducive to

attracting mallards. Among private duck clubs, there is also a

difference in the species composition of the harvest. Clubs

that harvested 50 or more ducks annually for the 1977-1981

period shot a higher percentage of mallards (70.3% vs 61.8%) and

pintails (3.0% vs 1.7%) but fewer wood ducks (7.0% vs 8.3%),

wigeon (3.8% vs 4.8%), gadwalls (2.4% vs 3.2%), green-winge 0 0 12 199 566.1 T3rl5.1 Tm (grees2 03j

ET
BT
3 Tr /F9 1 Tf 

11.9 0 0 12 68 614.3%5m ((2.6% )Tj

11.8 0 0 12 1771614.3%5m ((v)Tj

10.9 0 0 12 304 714.3%5m ((7.6), )Tj

11.8 0 0 12 235 494.3%5m ((scaupTj

11.1 0 0 12 132 634.3%4m ((2.4%7%Tj

11.7 0 0 12 272 134.3%4m (( )Tj

10.8 0 0 12 363 684.3%4m ((3.5), )Tj

12. 0 0 12 413 494.3%4m ((blueinge 0 0 12 199 566.1 T3r4 634.3%3grees2 03Tj

11.1 0 0 12 134 494.3%3grees(9 0)Tj

12. 0 0 12 43l5.1 .3%3greesvTj

ET
BT
3 Tr /F9 1 Tf 

11.9 0 0 12 20 54446%4m ((9 0) )Tj

11.9 0 0 12 177124446%4m ((d )Tj

12.9 0 0 12 149 14446%4m ((rge -nes )Tj

11.0 0 0 12 220 34446%3grees(9 0Tj

11.6 0 0 12 258 64446%3grees 

8.at harvested hales

th ducks 

composition co coe 8.rvest 8. 8.ivate clubs clinj

ET
BT
3 Tr /F9 1 Tf 

11.7 0 0 12 69 56375%5m ((th)Tj

11.8 0 0 12 30956375%5m ((Illinoi)Tj

11. 0 0 12 512 49375%4m ((Re )

mafavorab wigethTj

11.7 0 0 12 170 76351 m (wie )Tj

11.6 0 0 12 422064359 Tm (ankill1j

11.9 0 0 12 262 51359 Tm (anrcentage )sTj

11.4 0 0 12 343256358 Tm (sh )Tj

12.1  0 12 103496358 Tm (shivate )Tj

11.9 0 0 12 401 56358 7m (clubs )Tj

11.6 0 0 12 134526358 7m (cl )Tj

11.7 0 0 12 401736358 6m (durentagj

ET
BT
3 Tr /F9 1 Tf 

11.9 0 0 12 69 84325 m (wiyear)Tj

11.9 0 0 12 251143329 Tm ((7.Tab )Tj

10.8 0 0 12 199633329 Tm ((2-9, )Tj

11.8 9 0 12 422064329 Tm ((eeciesly )Tj

11.1 0 0 12 172 49329 Tm ((whe)Tj

11.7 0 0 12 171 54329 8m (the )Tj

12. 0 0 12 393496329 8m (thprohibion )Tj

11.4 0 0 12 459 51329 8m (th )Tj

11.9 0 0 12 324596329 8m (thooting )Tj

12.9 0 0 12 325226329 7m (wood )j

ET
BT
3 Tr /F9 1 Tf 

11.9 0 0 12 17 49303 Tm (duck ))Tj

11. 0 0 12 512161303 Tm (duckrg )Tj

12.9 0 0 12 170 49303 Tm (thereTj

11.6 0 0 12 120949303 Tm (th1935981 51j

11.9 0 0 12 262633304 Tm (perced )Tj

11.0 0 0 12 171143304 Tm (pei)Tj

11.9 0 0 12 300 51304 Tm (peconside )).Tj

11.9 0 0 12 324291304 (greesTh)Tj

11. 0 0 12 514581304 (greesrcentage )j

ET
BT
3 Tr /F9 1 Tf 

11.9 0 0 12 20 872 3%3grees )Tj

11.9 0 0 12 309072 3%3greese )Tj

11.7 0 0 12 2011972 3%3greeseot03Tj

11.1 0 0 12 163 272 3%3greesck 

duubs du due har hathhariod ha(86%),hathpewa

selimilarTj

11.6 0 0 12 143161208 Tm (se7.0% )Tj

11.9 0 0 12 365 61208 Tm (se )Tj

10.8 0 0 12 171 94208 Tm (se6% ))coMlards cod

period pea

peape68.5pe pea 



erably higher percentage of pintails was shot in the earlier

period (9.3%) as compared to the recent years (2.6%) and a lower

percentage of green-winged teal was shot in the earlier period

(4.1% vs 6.6%). Percentage difference was less than 2% for all

other species in the duck harvest between these two time periods

(Table 2-9).

The USFWS estimate of the percentage of mallards and wood

ducks in the Illinois duck harvest from 1961-1984 is presented in

Table 2-10. The percentage of the mallard in 1n
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Table 2-10. Percentage of mallards and wood ducks in the USFWS estimated
duck harvest for Illinois, 1961-1984.

Percentage of Harvest
Year Mallard Wood duck

1961 62.9 6.5
1962 49.0 18.0
1963 55.3 14.2
1964 59.0 10.2
1965 47.4 13.1
1966 51.9 12.8
1967 59.1 5.1
1968 27.4 11.9
1969 57.6 11.2
1970 31.4 10.5
1971 59.5 11.7
1972 61.5 12.2
1973 54.1 16.7
1974 58.7 13.4
1975 51.0 14.5
1976 53.6 9.8
1977 572 6
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13.7%. These percentages equate to an average of 185,051 mal-

lards and 50,907 wood ducks harvested annually in Illinois from

1977 to 1981.

Both banding and harvest data indicate that the Mississippi

Flyway is the leading flyway with respect to the harvest of

mallards. The Mississippi Flyway accounts for 43 to 46% the

U.S. mallard harvest followed by 21 to 28% for both the Central

and Pacific
ET
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The IDOC sites (Table 2-12) harvested a lower percentage of

dabblers, and higher percentages of wood ducks and divers than

private clubs (Table 2-11) on a weekly basis during the hunting

season. The percentage of each species of divers and divers as a

group harvested by week at IDOC 
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The percentage of hunter days was highest shortly after the

beginning of the season (16.0% to 17.4%) and remained above 10%

for each week until the last few days of November (Tables 2-13 and

2-14, Figure 2-6). Some discrepancy exists for the percentage of

hunter-days for the week of 16-22 October compared to the week of

23-29 October because opening day of the duck season varied

during the 1977-1981 period (Table 2-2) and the number of days

hunting was allowed in each of these two weeks differed among

years.

A somewhat consistent the 

the opening of the season November (Figur.

2-6). nalysesl (these )Tj

11.7 196 6e .3 Tm (of )Tj

11.6 0 0 13 176 6e .3 Tm killn dtar the 
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12% or more of the total annual mallard harvest at private clubs

(Table 2-13) and IDOC sites (Table 2-14) occurred each week from 23

October to 3 December with the highest percentages of kill

generally occurring for the weeks during 6-26 November. During

the three weeks of 6-26 November, 50.9% and 44.9% of the total

mallards harvested occurred on IDOC sites and private clubs,

respectively, for the 1977-1981 period (Tables 2-13 and 2-14). A

similar pattern of harvest occurred at the Duck Island Club from

1914-1936.

Similarly, the critical time period during the hunting sea-

son when the majority of each species of duck was harvested can

be obtained from Tables 2-13 and 2-14. The 21-day period repre-

senting the time frame when approximately 50% or more of theTj
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albeola), canvasbacks and mergansers -- 6 to 26 November; and

goldeneyes (B. clangula) -- 13 November to 3 December. For all

ducks the 21 day period from 23 October to 12 November repre-

sented an average of 46.9% of the total duck harvest at private

duck clubs and 49.2% of the kill at IDOC sites from 1977-1981

(Tables 2-13 and 2-14).

Historical and Current Hunting Information

Waterfowl hunting 
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The favorite brands of shotguns of the hunters questioned

were Winchester, 38%; Remington, 32%; and Browning, 15%. Other

brands reported included L.C. Smith, Savage, LeFever,

Springfield, Stevens, Ithaca, Colt, Parker, and Ranger. The

majority (43%) preferred double-barreled shotguns. Most chose 12

gauges. Sportsmen questioned used from 4 shells to 



In 1939, 125 hunters spent an average of $100 each for guns

(range: $5-500), $44 each for hunting clothes and boots (range:

$7-250), $110 each for boats and motors (range: $6-1,000), $46

each for those who used decoys, and $127 each for those who owned

dogs. Unspecified transportation cost $24/hunter and room/board

for those without their own cabins cost $33/man for the 1939

hunting season. The common rate for dressing bagged ducks was

17A duck (range: 10A-25A).

Among the historical records of the Senachwine Club near

Henry on the Illinois River was a 1943 personal inventory list of

the hunting equipment owned by one of the members: Parker 12-

gauge double-barreled shotgun, $163; Super X 12-gauge #5 shot

shells, 5 1/4A each; #2 shot shells, 6A each; wool trousers, $8;

flannel-lined chamois leather shirt, $20; and a wool hunting

coat, $15. In current catalogs, a set of wool trousers and

coat, rarely used with the advent of insulated clothes, cost

about $100, and genuine chamois-lined shirts are not even

available from the sporting goods companies checked. A pair

of hip boots costing only $8 in 1943 would sell for about $40-

60 today; leather hunting gloves costing $1.50 would sell for

$20-30 today; and duck calls comparable to the True-tone,

Allen, and Browning calls listed at $1-3 would sell for about

$5-10 today. Twenty-five dollars bought a dozen wooden Tplatincd

11.ycosti 



final item of interest on the inventory was an unpriced set of

decoy weights for live decoys.

In recent years, Anderson (1983) found that Illinois duck

hunters averaged 36.2 years of age and more than half (56.3%)

were in their twenties or thirties. Approximately 93% of those

who hunt ducks in Illinois live in Illinois and 98.6% of Illinois

duck hunters are male (Anderson 1983). Anderson (1985) revealed

that 90% of Illinois waterfowl hunters used 12 gauge shotguns in

1984, 2% used 16 gauge, and about 8% indicated 10 gauge.

Anderson (1985) also found that 42% of Illinois duck hunters used

reloaded shotgun shells and 44% owned a boat used for waterfowl

hunting. In addition, most Illinois duck hunters (48.1%) spent
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Waterfowl Harvest and Regulations

The evaluation of the harvest of ducks shot at private clubs

and public hunting areas from 1977-1981 included a change in the

point system value of drake mallards. During the hunting seasons

of 1977 and 1979-1981, the point value of drake mallards was 25

points. In 1978, the point value for drake mallards was 35

points. During the seasons of 1977-1979, Illinois had two water-

fowl zones and during the 1980 and 1981 seasons, three zones were

established. Complications derived from changing point values of

drake mallards and changes in zoning made results from analyses

of the effects of regulations on the duck harvest in Illinois

difficult for the 5-year period of 1977-1981.

INHS census data and harvest data were used to evaluate

zoning and determine its usefulness in managing waterfowl hunting

in Illinois (Anderson 1984b). Findings demonstrated that zoning

did not significantly increase the harvest of ducks in Illinois,

but that the kill was distributed differently within the state

(Anderson 1984b). A significant increase in the harvest occurred

in the northern zone of Illinois, no change resulted in the
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in northern Illinois and had no effect in the central section of

the state (Anderson 1984b).

The susceptibility to being shot, or vulnerability, varies

among the species of ducks because of their inherent wariness,

feeding habits, flight patterns, flocking behavior, as well as

their desirability by hunters. Bellrose (1944) found that

mallards and black ducks were the least vulnerable to being shot,

followed by scaup, canvasbacks, ruddy ducks, ring-necks,

pintails, wigeon, gadwalls, the teals, and finally shovelers which

were the most vulnerable. The point system currently used in

Illinois addresses the population status of the various species,

their vulnerability, and their desirability by hunters. Thus, the

point system, or other varieties of the restrictions governing

the daily bag limit, is an effective means of management of the

harvest of ducks in Illinois.

Besides the bag limit, the length of season and the timing

of the season are important in the harvest of the various species

of ducks. Generally, early migrant species were found to be the

easiest species to shoot (Bellrose 1944). However, ducks of most

species are the easiest to shoot during the early segment of the

season because juveniles are most abundant then. By using the

chronology of fall migration data and chronology of harvest data

for each species presented in this report, season length and

timing for each species can be effectively determined in Illinois
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for regulation of the harvest. Although the total harvest of

ducks does not vary directly to the number of days in the hunting

season, varying the length of the season is an advisable way to

regulate the duck kill.
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