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ABSTRACT 

A two-year study was conducted on drainage ditches 

in a 13 square mile study area of the Buena Vista Marsh, 

Portage County, wisconsin, to determine what effect 

channel maintenance by dredging has on the wildlife of 

the area and on the wildlife habitat. A 3-mile section 

of Ditch-3, dredged in 1967-68, was compared to an 

adjacent 2-mile control section which was last dredged 

in 1921. The dredging widened the channel an average 

of 7.9 feet, eliminated meanders and pools, and created 

a flat stream bottom of homogeneous structure. Silt 

accumulation was absent in the control section but was 

present in depths from 1 to J feet in the dredged 

section after the spring run-off subsided. Sheet

water covered a maximum of 4826 acres of the study area 

during the spring of 1973 and 832 acres in 1974, a 

rlecrease of 83 percent due to reduced amounts of 

precipitation. This was accompanied by a waterfowl 

breeding population of 5.4 ducks per square mile in 

1973 and 2.6 per square mile in 1974, a reduction of 

52 percent. The nearest edge of the sheet-water was 

located an average of 87 feet from the dred~ed section 

of the ditch and an average of 274 feet on the control 

section. The dredging thus reduced the •heet-water on 



the study area by 136 acres. Ground water levels were 

5.16 inches lower on the area adjacent to the dredged 

section when compared to a comparable area on the 

control section. Fifty-one percent of the dabbling 

ducks were found on sheet-water areas and 14 and 35 

percent on ditches and stock ponds, respectively, in 

1973. Waterfowl numbers decreased from 1455 in 1973 

to 316 in 1974, while usage in 1974 was 52, 11, and 

37 percent for sheet-water, ditches, and stock ponds, 

respectively. Diving ducks did not decrease in 

numbers and were found almost exclus~vely on the 

deeper stock ponds. Nest predation was highest on the 

ditch banks and the chief predator was the striped 

skunk. The principal nesting species was the blue

winged teal with an overall nesting success of 38 

percent and 20 percent on the ditch banks. Teal 

nests were located within 80 feet of water during 

incubation, but those nests adjacent to sheet-water 

did. not retain this proximity by hatching time because 

the sheet-water had disappeared. Ditches provided the 

only available brood habitat. Waterfowl production 

was 7.48 broods per mile of ditch in 1973, and 0.62 

per mile in 1974. Twice as many broods utilized the 

control section of the ditch as compared to the 

dredged section in 1973. Waterfowl hunting 

\ 



opportunities were limited to the opening hours of the 

season. The majority of the blue-winged teal migrated 

prior to season's opening and those remaining were 

quite accessible. Bunting success in 1973 was 0.63 

birds per hunter. Accessibility to all ditches and 

lack of any refuge de•reases the amount of waterfowl 

hunting opportunities. Vegetation was absent on the 

ditch bank subsequent to the dredging operation and 

on the dredged section now consists of grasses, a few 

forbs and scattered dogwood and aspen plants. The 

control section has a grass and forb ground cover with 

abundant shrub growth consisting of pin cherry, aspen, 

and dogwood. Trees of these species constitute 763 

stems per acre and range from 0.8 to 6.2 inches d.b.h •• 

Non-game bird species were found to be fewer on the 

dredged section of Ditch-3 than on the control section. 

Total species counted on the dredged section in 1973 

was 8, while there were 18 species on the control 

section. Comparable figures for 1974 were 9 and 15 

for the dredged and control sections, respectively. 

The number of species was found to be a better indicator 

of habitat quality than total number of birds present. 

Trapping of small mammals on the dredged section of 

Ditch-3 showed the meadow vole to be the most prevalent 

species during both years. Th• white-footed mouse was 



the most common mammal caught on the control section. 

The control section also had the greatest diversity of 

species on the ditch bank. The striped skunk was the 

most common of the larger mammals caught on the ditch 

banks. Others caught were raccoon, badger, and 

Franklin ground squirrel. White-tailed deer used the 

ditches as watering sites and were present on the 

marsh with a density of )2!2 per squa»e mile. 
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Stream channelization and the accompanying channel 

maintenance are becoming common aids to acriculture in 

the United States. These practices are designed to 

claim more land from low-lying areas to feed our 

increasing world population. Proponents of these 

practices state their objectives as being reduced 

flooding due to rapid run-off and facilitation of the 

drainage of low-lying agricultural lands. 

The detrimental effect of channelization on fish 

and wildlife varies with the extent of habitat 

destruction and the subsequent rate of habitat recovery 

(U.s. Congress, Comm1 t.tee Qn Government Operations, 

1973• Tarplee et al., 1971}. Th~ purpose of this study 

was to inventory wildlife populations and habitat and 

evaluate the changes that resulted from stream channel 

maintenance on a drained wetlands in Central Wisconsin. 

Study Area 

The study area consists of 13 square miles of 

lowland located in southwestern Portage County in 

Central Wisconsin. It is within the Buena Vista Marsh 

which covers approximately 84 square miles. ·rhe 

area was deeded to the state of Wisconsin by the 

Federal Government 1n 1850 under the Swamp Land Act ot 

1850 (Rosholt, 1951). Tamarack (Larix laricina) swamps 
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covered the area at that time, and contributed to the 

fertile peat soils which now overlay the sand subsoil. 

Depths of the peat soil varies from 0 to more than 18 

inches and this is interaper.,ersed with islands or 

Plainfield sand (Bamerstrom, 1957). The tamarack cover 

was logged oft prior to 1900 and conversion of the land 

to agriculture was begun shortly thereafter. 

Tbe Portage County Drainage District was formed in 

1903 and bonds were sold to finance the purchase and 

operation of a floating dredge. Six ditches were 

constructed initiall7 in an east-west direction to 

drain the marsh into the Wisconsin River. These 

ditches did not provide sufficient drainage because 

of the high water table, aquatic plant growth, and 

rapid accumulation of silt. Additional ditches ~ere 

then interspersed between the original 6 until the 

present number of 10 were completed. Continuous 

channel maintenance was discontinued in 1934 because of 

the high cost to the landowners (Rosholt, 1959). The 

frost hazard, which is the possibility of a killing 

frost during any month of the growing season, added 

to the expense of producing agricultural crops. The 

relative scarcity or commercial fertilizers to iaprove 

production also decreased the area's value as 

agricultural land. 
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The end of channel maintenance resulted in changes 

on the banks and in the stream beds and a rise in the 

water table. The area now floods during periods of 

heavy precipitation or snow melts (Weeks ana Stangland, 

1971•28). Several ditches have recently been redredged 

and deepened and several new laterals have been dug to 

relieve flooding in intensively farmed areas. 

Vegetational succession on the banks progressed from 

quack (Apropyron repens) to pin cherry (Prunus 

pensylvanica), trembling aspen (Populus tremuloidea), 

and alder (Alnus rugosa). The stream bed received 

silt from wind and water erosion of the adjacent crop 

land and from collapsed, undercut streambanks. Canary 

grass (Phalaris arundinaceae), sedges (Carex !PP•> and 

cattails (Typha .!JUt•.> grew outward from the banks into 

the stream in areas or soil deposition. The straight 

channelized stream thus developed a meandering course 

within the original channel. Land use changed when 

channel maintenance stopped. The production or 

bluegrass (l2! pratens1s) for seed became an important 

agricultural practice on the marsh. The raising or 

horses, a.nd later beef cattle, also succeeded where 

crop production had failed. 

Current agricultural practices include cultivation 

of corn, potatoes, and mint, and beer ranching and 
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dairy farming. Much of the marsh is pasture but hay 

and small grains are also grown. Beef cattle are 

grazed extensively and are not affected by the frost 

hazard during the growing season to the same degree as 

are cash crops. 

A U .a .• Weather Bureau recording station is located 

at Coddington, on the east side of the marsh and 12 

miles from the Stevens Point station. The average 

growing season at the Coddington station is 104 days, 

the shortest frost-free season is 47 days, and the 

longest frost-free period is 119 days. The same data 

for the Stevens Point weather station are 148, 10), and 

186 days, respectively (Ebling, 195)). 

Dredging the old channels to lower the ground 

water table and to remove standing water is an 

increasingly common practice today in spite of a short 

growing season. Six miles of Ditch-), located in the 

middle of the marsh, were cleaned and deepened between 

September 1967 and January 1968. 

Two sections of Ditch-) were chosen to study the 

effects of channel dredginga a J-mile section, dredged 

in 1967-68, and an adjoining 2-mile section which had 

not been dredged since 1921-22. 

The study--area has three ditches traTers1ng 1t 

from east to west (Fig. 1). Ditch-8 on the north 



Fig. 1. 
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Land use practices shown as total acres and percentage devoted to each 
category. The cover map for 1974 shows changes in land use occurring 
since 1973. 
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carries water in the spring but not during the drier 

summer months because of a recently constructed lateral 

ditch on the east end of the marsh which diverts the 

water to Ditch-J. D1tch-J flows through the middle of 

the study area, and Ditch-4 forms the southern boundary. 

Approximately 3956 acres of the study area have 

been privately purchased for management of prairie 

chickens (Tympanuchus cupido pinnatus). The remaining 

4364 acres is privately owned and is devoted to various 

agricultural practices. Land-use and cover-types for 

19?3 and 19?4 are presented 1n rable 1. 

The area has an elevation of 1000 to 1100 feet and 

slopes from east to west at J-6 feet per mile (Weeks 

and Stangland, 19?1a28). The water table lies very 

close to the surface and this creates large areas of 

Class-I wetland areas and a few Class-II areas during 

neriods of snow melt and precipitation in the spring. 

(Shaw and Fredine, 19?1). 

Ditch-3 was chosen for the study because it 

includes a recently dredged section which has a 

straightened and deepened channel and banks with grass 

and forb vegetation coverJ and a control section which 

has a meandering stream channel and banks with grasses, 

brush, and scattered tree cover. The two sections 

and the adjacent areas were studied during 1973 and 
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rable 1. ;;;tu~y Area Cover Types, 197) and 1974 

Acres 

~rasa- Crop- J.'ame :;)cattered(a) 
Ye"'r Fasture rorb8 land tiay ::;hruba rorestec~(b) 

197) )092 1670 197 a:s 15)1 985 

1974 2752 14A2 525 865 15)1 985 

(a) .·.ostly lowlands with scattered patohes or 11Uature 
aspen, br1dalwreath, and willow. ~round cover or 
~rasses and aedp.es. 

(b) lm~ture and mature stands or conifero~s "'nd 
deciduous trees. 



8 

1974. The areas were compared to d~termine any 

differences in wildlife species composition and nuabera 

and differences in vegetation. 
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METHODS 

Water 

A definition of terminology is necessary to clarify 

the difference between the dredged and control sections 

of Ditch-). All ditches underwent redredging during 

the period of channel maintenance which began after 

construction and lasted until 19)4. "Dredged" refers 

to those ditches, or sections of ditches, redredged 

between 1934 and present. •control" refers to those 

that have not been redredged subsequent to 19)4. The 

J-mile section of Ditch-J in the study area, redredged 

in 1967-68, can thus be classified as dredged, while 

the remaining 2-mile section can be classified as the 

control. 

Information on the history of the drainage ditches 

was obtained from several sources. The Proceedings of 

the Portage County Drainage District was obtained from 

microfilm records at the office or the Clerk of Court 

in the City-County building in Stevens Point. 

Additional information was acquired through interviews 

with past officers or the Drainage District board and 

landowners on the marsh. 

The study area was photographed from the air 

periodically during the spring of 1973 and 1974 to 
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determine total coverage of the study area by sheet

water and its location relative to the control and 

dredged sections of Ditch-3. These photographs were 

compared with aerial photographs obtained from the 

Soil Conservation Service to determine acreages 

involved. Daily estimates of sheet-water acreage were 

made from the ground. Markers were placed at water's 

edge on 4 sides of each major sheet-water area. The 

distance between opposite markers was used to determine 

length and width for area estimates of those sheet

water areas approximating squares or rectangles. 

Many sheet-water areas were irregular in shape and 

these were estimated by dividing them into elliptical 

shapes and determining this area (Miller, 1973). 

Daily fluctuations of sheet-water areas were estimated 

by determining any change between the markers and the 

water's edge. 

Daily precipitation records for the Coddington 

Weather Station were taken from the Climatological 

Data for Wisconsin (u.s. Department of Commerce, 1973 

and 1974). The daily precipitation amounts were compared. 

with daily changes in surface water area. This was 

used to compare the rate of increase in water area 

caused by previous precipitation and the rate of 

decrease in water area following a period of 
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precipitation. 

Wells were installed perpendicular to Ditch-J, 

1n June 1974, to determine changes in the level of the 

ground water table. A series of 4 wells was installed 

adjacent to the control section, approximately 0.75 

miles downstream from the junction with the dredged 

section. A similar series of 4 was installed J miles 

upstream from this junction adjacent to the dredged 

section. In each area the well closest to the ditch 

was placed 50 feet from the water's edge and the 

remaining 3 were placed at intervals of 60 feet. 

After one month the third well was pulled up and 

relocated 180 ff)et beyond the fourth well. 'rhe 3 

outside wells were driven to a depth of 8 feet and 

the well closest to the ditch was driven to a depth 

of 12 feet. Galvanized steel pipe, 1.25 inches in 

diameter, attached to a 3-foot well point, was used 

for each well. Measurements were made two times per 

week on each well to determine distance from ground 

surface to the water table below. The water level 

in the ditch was also measured at these times. A Wye 

level was used to obtain elevations for the ground 

surface at each of the 8 wells. Backsighting:was 

from bench marks located on check dams on Ditch-). 

The elevations at each well were corrected relative to 
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the well closest to the ditch to insure uniform 

measurements from ground surface to the water table. 

The bottom contours of both sections of Ditch-) 

were mapped in 1973 and 1974 to determine differences 

between the sections and differences between the two 

years. These measurements were made at 100-yard 

intervals, 10 measurements were made on each section. 

A steel tape was extended between the two banks to 

measure stream width, and depth measurements were 

made at 2-foot intervals along the tape. Measurements 

were made to the silt surface where accumulations of 

silt were present. The depth of the silt was also 

recorded. 

Vegetation 

Analysis of vegetation density and species 

composition was determined for the banks of the control 

and dredged sections of Ditch-). Grasses and forb& 

were sampled with a circular quadrat, o.so square 

meter in area (Costing, 1948). Stem counts were taken 

on each quadrat. Quadrats were taken from parallel 

transects on the top of the bank and on each slope to 

ol:*ain average values because the vegetation was 

affected by the direction of the slope of the bank. 

Six quadrats were sampled in each transect for a total 
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of 1R on each section of the ditch. Trees and shrubs 

were almost entirely absent on the dredged area but the 

random pairs method (Cottam and Curtis, 1949) was used 

on the control area to determine species composition 

and density of trees. 

·otJa terfowl 

A waterfowl breeding-pair census was conducted 

both years of the study. Roadside censusing was 

initiated when migrants started appearing in the spring 

and continued until nesting was underway. A 1/8-mile 

strip was censused from the road using binoculars and a 

spotting scope (Saunder et al., 1971). Daily counts 

were classified into categories according to the 

wetland habitat that the d.ucks were sighted on. These 

categories werea drainage ditch, stock pond, roadside 

rtitch, and sheet-water. 

Lone drakes and pairs were assumed to indicate 

breeding pairs; flushed birds were watched to avoid 

recounting. Censusing may cause variations between 

numbers of mallards (~ platyrhynchos) and blue

winged teal (An!! discors) because mallards are mobile 

and can be censused with consistency only during the 

early morning hours, while blue-winged teal are 

sedentary and can be censused throughout the day 
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(Diem and Lu, 1960). This variation was avoided by 

oensusing early in the morning, whem~ll species were 

present. Several "beat-outs" of areas were conducted 

to determine the accuracy of the roadside census. 

Nest searches were conducted on both sides of the 

control and dredged sections of Ditoh-J for a distance 

of 5 miles. Twenty boys from the Meoan camp of the 

Youth Conservation Corps assisted on June 11th and 12th 

of both study years. A 50-foot rope, with a rook-filled 

plastic bottle tied in the middle, was dragged through 

the vegetation by a pai~ of boys. Eighteen of the boys 

were paired in this manner and placed in a line 

perpendicular to, and adjacent to, the ditch bank. The 

remaining 2 boys walked on the d1toh bank. Each boy 

also flailed the vegetation with a wooden lath as he 

searched. A distance of 450 feet plus the d1toh bank 

was searched by this arrangement. All nests (waterfowl, 

prairie chicken, and non-game birds) thus found were 

recorded as to location, distance from ditch, species, 

and number of eggs. If the nest was destroyed, the 

number of eggs and probable predator were then determined. 

All active waterfowl nests were marked with a 

stake placed 5 paces from the nest. Moth balls were 

placed in the trail used by th~ investigator to reduce 

the possibility of mammalian predation. It the 

complement of eggs appeared to be complete o~ nearly 
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complete, the nest was not visited again until the 

estimated hatching date. The success or failure of 

the nest was noted at that time. If the nest was not 

succjssful, the probable cause of failure was then 

determined. Private landowners were requested to 

contact the investigator if they found nests or broods. 

The banks of Ditch-J were also searched prior to the 

June 11th search 1n an attempt to locate early nesting 

ducks. 

Brood censusing presented a unique situation 

because the drainage ditches comprised the only 

available water for brood habitat. Broods were 

censused by use of a spotting scope from a vantage 

point on the ditch where the observer could have 

unobstructed vision for 1/8 mile in each direction. 

Broods were classified into one of the 7 plumage 

classes (Giles, 1969aJJO). All censuses were conducted 

as close to sunset as possible to allow for the maximum 

number of broods to be feeding in the open. The 

habitat type was recorded for each brood. 

Preflight ducklings were banded with u.s. Fish and 

Wildlife leg bands during the first year of the study. 

Band return,·data was used to determine migratory 

distribution and the impact of local hunting on 

resident ducks. A mist net was used to catch ducks for 
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banding. The net was placed across the ditch with the 

bottom of the net staked below the water surface. 

Broods were then driven slowly downstream by persons 

walking along the bank or in the ditch. Ducks were 

taken out of the net as soon as possible to prevent 

drowning, and placed in burlap bags. Banding was done 

at the net site and ducklings were then released one 

brood at a time. The mist nets were rolled onto the 

poles used to secure the ends when not in use, and 

could be rapidly set up when broods were sighted. 

Night lighting was also utilized for catching 

broods. A one-horsepower gasoline generator mounted on 

a backpack served. as the power source for a spotlight 

attached to the top of a football helmet. The person 

with the light walked alon~ the ditch bank while 

shining the light on the water surface. when a brood 

was sighted, the light was directed on them while one 

or two other persons approached and captured them with 

dip nets mounted on a 10-foot handle. Each brood was 

banded and released before efforts were made to loeate 

another. 

A waterfowl hunter survey was conducted on the 

opening day of hunting season in 1973. Volunteers from 

the University of Wisconsin-Stevens Point student chapter 

of the Wildlife Society conducted the survey. Check 
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stations were established on County Highway W on the east 

and west boundaries of the study area. Personnel 

patrolled the roads on the study area with automobiles 

and interviewed hunters as they came from the field. 

Non-game lUrds 

A nesting-bird census was taken both years during 

the early part of June. One-half-mile lengths of the 

two sections of Ditch-) were covered during each census. 

Counts were made for J minutes at intervals of 100 

yards. Birds between the 100-yard intervals were also 

counted. Birds were recognized and censused by sight 

and by song. Total counts were compared for the two 

areas and the areas were also compared on the basis of 

how many of the 15 riparian indicator species were 

present (Stewart, 1951). All counts were made in the 

morning between 6aJO and 9aJO on days with sunshine and 

little or no wind present. 

Hammals 

Small mammals were censused on both sections of 

Ditch-) by the use of Victor-mouse snap traps, National 

live traps, sizes 9" X 9" X 24" single-door, and 9~" X 

9i·" X )2" double-door, manufactured by the National Live 

Trap Corp., Tomahawk, Wisconsin, and plastic tube traps, 
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1.5 inch inside diameter (Brown et al., 1969). The 

snap traps and tube traps were baited with a mixture 

of peanut butter, rolled oats, and honey. The National 

live traps were baited with sardines during the first 

year's trapping period and with commercial dry dog 

food during the second year. 

The snap traps and tube traps were placed in a 

grid pattern with 8 traps in one direction and 9 in the 

other, for a total of ?2. This pattern covered 1.03 

acres by placing traps 25 feet apart. The grid extended 

from the water's edge into the field adjacent to the 

ditch. Results used in this study were from the ditch 

banks only because the adjacent fields were indicative 

of current agricultural practices rather than the 

effects of channel dredging. Traps were checked every 

morning for five days. The National live traps were 

placed on the ditch bank with a distance of 40 yards. 

between traps. Nine traps thus covered one acre of 

ditch bank. These were also checked daily for five 

days. Mammals caught in the tube traps were toe-clipped 

and released. Larger mammals caught in the National 

live traps were marked with spray paint and released. 

Each animal was marked on a different area of the body 

to aid identification of any recaptures. 

A record of all birds, mammals, fish, reptiles, 
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and amphibians seen on the study area during the two 

years of research was also kept. All birds seen were 

further divided into resident and migrant species. 
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RESULTS AND DISCUSSION 

Water 

A maximum of 4826 acres (58 percent of the study 

area) was covered with sheet-water by March 9, 1973 

(Fig. 2). A large amount of the study area remained 

inundated through May with 40 percent, 45 percent, and 

47 percent of the area in sheet-water on April 17, May 

4, and May 29, respectively. Precipitation for the 

first six months of 1973, recorded at Coddington 

Weather Station, totaled 22.96 inches. The greatest 

amounts were received during March, April, May, and 

June when precipitation totaled 4.JJ, 4.66, 8.13, and 

4.40 inches, respectively. The total precipitation 

during this period was 8.18 inches above normal. 

Acreage of sheet-water fluctuated rapidlYJ shrinking 

to one-fourth of the area after one week with lit,le 

or no precipitation. The rate of increase following 

periods of precipitation was equally 1·apici. 

Precipita~1on did not increase sheet-water areas after 

plant growth was underway during the last part of May 

and the first part of June. 

Sheet-water coverage during 1974 differed markedly 

from 197J• It reached a maximum of 8J2 acres (10 percent 

of the study area) in 1974. Two other peaks occurred 
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on April 12 and May 16, when coverage was 7 and 5 

percent, respectively (Pig. 3). The maximum coverage 

on the study area during 1974 was 3994 acres less than 

during 1973· Total precipitation recorded at the 

Coddington Weather Station for the first 6 months of 

1974 was 12.26 inches, which is 10.70 inches less than 

that for the same period in 1973· Precipitation totals 

for March, April, May, and June were 2.65, 2.33, 3.49, 

and 2.57 inches, respectively. Total precipitation 

was 2.13 inches less than normal for this period. 

Sheet-water build-up is rapid when snow melt is 

followed by greater than normal amounts of rainfall on 

open areas of frozen ground. The coverage fluctuates 

rapidly with rainfall after the soil thaws and drainage 

through the soil increases. Storey (1955) found that 

soil frost in New England remained longer on open 

areas, usually during the entire snowmelt period, but 

did not persist as long in wooded areas. When soil 

frost is gone and the flow of sheet-water to the 

drainage ditches is possible, the amount and rate of 

surface drainage is determined by the ability of the 

ditch to transport the excess. The undredged channels 

are less efficient in draining away excess rainfall 

or snowmelt (Weeks and Stangland, 1971), and the areas 
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drained by them retain sheet-water over a larger area, 

and for a longer period of time than do the dredged 

channels. 

Sheet-water areas on the control section of Ditch-3 

were closer to the ditch than those on the dredged 

section. Average distance from the ditch to the sheet

water was 87 feet on the control section and 274 feet 

on the dredged section. This difference amounts to 

136 acres of the study area. 

Stewart and Kantrud (1973) found that the number 

and acreage of seasonal ponds had a great influence on 

the density of dabbling ducks in South Dakota. A 

year of low precipitation resulted in decreased numbers 

of dabbling ducks. Peterson (1952) found that a 25 

percent decrease in water areas in North Dakota 

resulted in a 30 percent decrease in the breeding 

population of waterfowl. This occurred on the study 

area in 1974, when lower than normal amounts of 

precipitation resulted in very few sheet-water areas, 

and fewer ducks when compared to 19'73· 

The period of sheet-water abundance coincides 

with the migration period of many of the waterfowl 

coming to, or going through, the area and this means 

many acres of water which can be utilized as 

territorial waters for courting (Allan and Anderson, 
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1955). 

Extensive areas of sheet-water not only create 

more areas for courtship, but they provide waterfowl 

with an abundant food source in the form of fresh 

water invertebrates. Much of the feeding behavior of 

waterfowl. depends on physiology, food availability, 

type of aquatic ecosystem, and land use, but studies 

by Perret (1962), Sugden (1969), and Swanson et al. 

{1974) show that breeding female dabbling ducks and 

preflight ducklings consume a very high percentage of 

animal protein. Perret (1962) found that breeding 

female mallards consumed 64 percent animal foods 

(Insecta), while Swanson et al. ( 1974) found blue-winged 

teal consumed 91 percent animal foods {Mollusca, 

Crustacea, Insecta) during the breeding season. They 

also found that ducklings consumed 89 percent animal 

foods (Mollusca, Crustacea, Chironomidae and other 

Insecta). Sugden (1969) found a decrease in consumption 

of animal food related to age and development. The 

stresses involved in the physiology of breeding 

females and developing ducklings require a high intake 

of protein. This requirement is satisfied by animal 

foods which constitute ~ higher percentage of available 

protein than does an equal weight of plant material. 

Moyle (1961) calculated that an adult mallard would 
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have to ingest approximately 1.50 pounds of green 

vegetation daily to satisfy protein requirements. 

An egg-laying hen would require nearly double this 

amount, Availability of high protein food may thus 

be a requirement for determining the locale in which 

a female chooses to nest. 

The sheet-water on the study area became a source 

of invertebrates after the first warm days of the year, 

and dabbling ducks were observed feeding heavily in 

these areas. A study to determine exact species 

composition and concentrations of invertebrates was 

not made, but samples were taken from areas of heavy 

waterfowl use to determine relative abundance, The 

most prevalent invertebrates found in the early sheet

water were fairy shrimp (Eubranchipus vernalis) and 

water fleas (Daphnia~.). Later additions to the 

sheet-water invertebrates included amphipods, mosquito 

larvae (Culex !PE•>• tadpoles (H!n! !R£•)• and 

earthworms (Lumbricus !PE•>• Blue-winged teal were 

seen to feed on earthworms when expanding water areas 

forced the worms to the ground surface. 

The use of sheet-water by ducklings was not 

observed during this study because all sheet-water 

areas were dry, or nearly so, by the time broods hatched. 

Continual use of sheet-water areas by feeding adults 
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occurred until the water disappeared. 

The average level of the ground water, determined 

by test well measurements, was 5.81 feet below the ground 

elevation, when measured 50 feet perpendicular to the 

dredged section of Ditch-J. The same measurements 

taken at the control section yielded an average level 

of 5.38 feet below ground elevation (Table 2). This is 

a difference of 5.16 inches between the two areas. The 

associated level of water in the ditches was J.6 inches 

lower in the dredged section of Ditch-J than the 

downstream control section. These measureaents were 

taken relative to the ground elevation at each site. 

These differences, if maintained or increased during 

periods of sheet-water, would demonstrate the effect 

that dredging has on increasing the depth to the stream 

bottom and decreasing the amount and longevity of the 

sheet-water adjacent to the dredged channel. 

The ditch water level in both areas was higher 

than the adjacent water table during the two months 

of measurements. Aquatic plant growth, soil deposition 

restricting the stream flow, a lower than normal 

rainfall, and increased evapotranspiration during this 

period, combine to account for this difference between 

the water level in the ditch and the adjacent water 



r'lblP. 2. .-iesults of :ne'lc;ure:nents tq~en !'ro'!l ··~ells ~et ~eroendic~lar to D1tch-), 
4 July - )0 August, 1974. 

Ditch(i) 
~ecently-redredged P11st-red redged 

.\ell :lell i/ell 'dell ~ell 
4a(c) 

D1 tch (b) ~o/ell :o/ell .·!ell ~Jell 't'ell 
No. t No. 2 i4o. J No. 4 No. No. ~ No. 6 ;~o. z :=o. 8 No. Sa (d) 

~;e'ln 

.it stance 
1n feet 
below 
ground 
level 5.22 5.46 4.78 4.77 4.95 4.06 !~.92 5.25 5.2) 5.01 4.54 5.)6 

Var1ance .026 .014 .079 .081 .0)7 .006 .007 .017 .005 .008 .010 .046 
::=16 i'J=l7 ~=17 N=8 N=l7 N=9 N=16 N=17 N=17 N=8 N=17 N=9 

liP.Ii!'l 
:H>t'iiOC'!(~) 
1n fe .. t 
b~lo~·l 
corrected 
ground 
level 5.22 5.46 5.90 5.9) 5.87 5.89 4.92 5.25 5-37 5.44 5.65 5.21 

Var1<nce 0 J .078 .005 .035 .007 0 0 .004 .008 .011 .001 
N=17 N=8 N=17 N=9 N=17 !\=8 N=17 N=9 

<~> Di">tance :neasi.lred. fro·n .~ro~1nd elevat1on of well no. 1 to surface of t·l'lter 1n ti-Je ditch. 

(b) ::a stance measured fro:n q;ro~n:i elevat1on of well no. 5 to surfqce of W'lter in the ditcl'l. 

(c) tiell No. 3 WliS moved 180 feet beyond well no. 4 on 1 July to beco:ne well no. 4a. N 
co 

(d) /I ell no. 7 W'1S moved 180 feet beyond well no. 8 on 1 July to become well no. Sa. 

(e) Dtstances fro:n r-roun1 :mrface to ·~9.ter table at each ;·:ell 3d jus ted to ground elevatton of 
well nos. 1 !l!ld 5 respectively for e'lch ser1es of wells. 
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table (Weeks and Stangland, 19?11 Swicegood and Kriz, 

197)). The blocking effect increases with time after 

dredging, and is decreased by channel maintenance or 

redredging. 

Width and depth measurements of the same section of 

Ditch-) varied from 1973 to 1974 principally as a result 

or differences in rainfall. The dredged section ot the 

channel was approximately 6 to 8 teet wider than the 

control section, but it lacked pools and did not aeander 

(Fig. 4), Measurements taken in June of both study 

years showed that, with little run-orr and low 

precipitation, the dredged channel did not have 

sufficient streamflow to carry away silt which had 

accumulated from soil erosion, and as a result, silt 

deposition reached a depth of several feet in the 

streambed (Table )). The control section did not have 

silt deposition during either study year except for 

minor deposits on the inside curve of meanders. The 

composition of the streambed of the control section 

varied from medium to coarse sand, and these deposits 

were graded in size dependent upon proximity to pools 

and meanders. 

The immediate effect of dred~ng on a stream is 

to alter the hydraulic gradient of the channel. This 

results in erosion and deposition which continues until 



Fig . 4. The elimination of meanders by dredging a natural streambed is 
evident in this view of Duck Creek and the dredged section of 
Ditch-J which replaced it. Dredging reduces the effective stream 
length and the amount of wildlife habitat available. 

\N 
0 



'fable J• 

Area 

Dredged 

Control 

Channel measurements of Ditch-J taken in 
June, 197J and 1974. 

Mean depth 
Mean width at midstream 

in feet in inches 
!.211 122!± 121.1 19?4(&) 

25.8 26.5 J5.4 20.1 
Range 22.5-JO.O Range 14.0-J9.0 

19.6 18.6 19.6 21. J 
Range 16.J-21.0 Range 15.0-2?.0 

(a) Silt accumulation of 10 to 24 inches was present 
in 1974 which decreased the mean depth of the 

'water in the dredged section. 



an equilibrium is again established (Callison, 1971). 

·rhe uniformity or the channel or the dredged section 

of D1tch-J resulted in an absence of current variability 

within the channel. Another result was the widened 

bottom contour with no meanders or pools to sort the 

bottom sediments. The bottom sediment is thus 

homogeneous and less suitable for providing a varied 

substrate necessary for fish and bottom fauna habitat 

(Hansen, 19711 Tarplee et al., 1971). This difference 

in bottom composition between the dredged and control 

sections of Ditch-) is a direct result of channel 

disturbance and has a direct influence on determining 

the types of benthic flora and fauna present (Cummins, 

t962a Morgana, 19561 Mundie, 1971). The flat channel 

bottom of the dredged section and lack of any meanders 

was similar to that reported by •rarplee et al. (1971) 

for channelized streams in North Carolina .where large 

decreases in fish populations resulted from stream 

channelization. 

Vegetation 

Frequency of occurrence and density of all 

vegetation species sampled in both study areas are 

presented in Table 4. Quackgrass was the dominant 

species on both areas in both frequency and density. 
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!able 4. Frequency and mean densities or plant species on the control 
and the dredll;ed .. ctions or Ditch-), 1973 and 19?4. 

Contro~ 
5 ems/ 

Dred:aed 
Stems/ 

Fer cent square Fercent square 
Species frequency meter frequency meter 

:;rasses and sedges• 

:(uaclc .;rasa 
(Anropyron repens) e).J 4?6 89 510 

3luegrass 
160 (~ praetenais) 2?.? )1 22 

Canary grass 
4? (Fhalaris arundinaceae) 11.1 

Sedge 
164 ( £!!:!.! !l!P. ) 11.1 

Brome .;:;rass 
226 (Bromus inermis) 1lo1 

Forbs and shrubs• 

~oldenrod 
(Sol1da;o !J!.P•) )8.8 52 2?.7 148 

Eorseta11 
(Eau1setum sylvaticum) ))o) 21 

~utter & eggs 
16.6 ;(a) 44.4 (Linaria vu16ar1a) )) 

aaspberry 
(Rubus 1daeus) 16.6 4? llol r 
Strawberry 

4? (F[!~ar1a v1Ei1n1•na) llol 

i\ettle 
(Uit1ca d1o1oa) 5·5 75 )6.8 54 



!able 4, continued. 

Control Dredged 
Stems/ Stems/ 

Percent square Fercent square 
Species frequency meter frequency meter 

Sensitive fern 
(Onoclea sensibilis) 5·5 )1 

,1i1lkweed 
(Asclepias syriaca) 5·5 l' 5·5 )1 

Bittersweet 
(Solanum dulcamara) 5·5 l' 5·5 ·r 

Yarrow 
(Achillea millefolium) 5·5 r 

Violet 
(~ !Jmo) 5·5 r 

Cinquefoil 
(Fotentilla ~) 5·5 Jl 

Daisy-fleabane 
62 (Erigeron stri0osus) 5·5 

(a) Less than 20 stems per square meter 
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Bluegrass was the second most common species on the 

dredged area, while brome grass (Bromus inermis) 

and goldenrod (Solidago~.) were the second most 

prevalent in density and frequency, respectively, on 

the control area. A total of 18 grass and forb 

species were round in the sample plots on the control 

area, while only 8 were round on the dredged area. 

The elimination of stream bank vegetation on the 

dredged section of Ditch-3 decreased the number or 
species present and altered the species composition. 

The dredged and control sections differ only because 

or the dredging and the decrease in the number and 

composition of plant species can be assumed a result 

or the dredging process. 

Quackgrass was dominant on both areas but on the 

control area it was round in heaviest concentrations 

on the bank where shrubs and trees were abeent. 

Bluegrass was not as prevalent on the control area 

because it is a shade intolerant species, and was 

replaced by more shade tolerant species (Curtis, 1959). 

Quackgrass and bluegrass will probably remain the 

dominant plant species on the dredged area until 

shrubs or trees grow to sufficient height to have a 

shading effect. Both grasses spread rapidly, are 

very resistant to disturbance, and because of their 
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growth rate, they have a limiting effect on the 

vegetation diversity necessary for wildlife habitat. 

Trees were absent on the dredged area but present 

on the control area where pin cherry was the dominant 

species. Other tree species included scotch pine 

(Pinus sylvestr1s) and trembling aspen, Overall tree 

density was 763 stems per acre and the mean area per 

plant was 57.07 square feet. The average plant to 

plant distance for all species was 9.40 feet. 

The elimination of streamside vegetation during 

dredging operations decreased the ability of the bank 

to resist erosion, Much of the dredged section had 

areas where the banks were slumping into the water. 

Dunstan (1951) found that vegetation removal on a 

dredged portion of the Provo River in Utah, resulted 

tn decreased shade and increased amounts of suspended 

material. These factors combined to reduce the fauna 

in the dredged portion of the river. Much of the 

suspended material settles to the bottom during 

periods of low stream flow, but is moved during 

periods of rapid run-off or high precipitation. This 

increases tu•bidity and covers bottom organisms upon 

resettling. Tarplee et al, (1971) found that an 

increase in stream cover above 15 percent resulted in 

marked improvements in habitat quality and total 
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pounds of fish per acre for older dredged streams in 

North Carolina. The removal of stream cover affects 

the stream in several ways. The shading effect on the 

water is eliminated and the increased temperatures may 

destroy or change the composition of aquatic fauna and 

heat sensitive aquatic flora (Tarplee et al., 19?1r 

Dunstan, 1951; Committee on Government Operations, 

19?1). 

A study of water quality was conducted concurrent 

to this study by another graduate student studying the 

ditches and ground water on the marsh. Results showed 

that summer water temperatures on the headwaters of 

Ditch-J ranged from 12.0 to 14.0 degrees centigrade and 

warmed to 17.5 to 20.0 degrees centigrade by the time 

it flowed through the dredged section of the ditch. 

Weeks and Stangland (19?1) found similar results, and 

felt that this was due to the low amount of ground 

water inflow on the downstream sections and the 

unshatled d. itch banks. They felt that this increased 

temperature was the reason why some of the ditches 

did not support trout. The dredged section of Ditch-J 

had only grasses and occasional shrubs to create any 

shade on the water surface (Fig. 5), while the control 

section had trees on both banks to create a partial 

canopy over the surface (Fig. 6). Another factor 



Fig. 5. The dredged section of Ditch-J as viewed from the junction with the 
control section. A straight stream course and lack of shrubs and 
trees are characteristic of this section. 



Fig. 6. The control section of Ditch-J viewed from the junction with the 
dredged section. Overhanging vegetation and the beginning of a 
meandering stream course are characteristic of this section. 
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affected by removal of streamside vegetation is the 

loss of recreation potential. Fleener (1971), in his 

study of the recreational use of the Platte River in 

Missouri, found that a stream bank without trees loses 

almost all appeal for campers, picnickers, and 

sightseers. 

Waterfowl 

'rhe breeding duck density on the study area was 

5.4 ducks per square mile in 1973 (rable 5). 'rhe most 

prevalent species were blue-winged teal and mallard 

with densities of 2.4 and 1.9 ducks per square mile, 

respectively. All other species constituted the 

remaining 1.1 ducks per square mile. The corresponding 

densities for this central Wisconsin area, in which the 

study area is located, was 0.6 blue-winged teal, 0.9 

mallards, and 0.4 other species, for a total of 1.9 

ducks per square mile (March et al., 1973). ·rheir 

estimates were based on a 1965 to 1970 average. 

Densities on the study area for 1974 were 1.2, 1.0, 

and 0.4 ducks per square mile for blue-winged teal, 

mallard, and all other species, respectively, for a 

total of 2.6 per square mile. Average densities for 

both years were based on 25 censuses. The census 

was 97 percent reliable based on six "beat-outs" of 
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_:"R.llll" .So i\8SUllS of waterfowl breed1n~ pa1r SUI'V8.}'8 0 197J•74.(1!l) 

jlue-w1np All l'otal 
.. dVu·rts/ teal/ others/ ureed 1nf_- ducks/ 

'!'e1lr sq • 10 111'! sg • ntlle sg, 1111le aa, m1le. 

197J(b) 1.9 2.4 1.1 .s.4 
1974(c) 1.0 1.2 0.4 2.f. 

19'5-1970(d) 0.9 o.~ 0.4 1.9 

(a) .-toads1de trlllnsects were 17 miles loJ'lll. and i w1le w1de. 

(b) rtesults based on wean value or 25 censuses. 

(c) nesults bAsed on :nean value of 25 censuses. 

(d) A.verave f1~ures for .:iE/Central region or •1acons1n from •·.arch, ,·.artz, 
and Hunt ( t97J). 
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the area. Ducks that escaped detection by the roadside 

census were hidden by dead vegetation in Class II 

wetland areas. Saunder et al. (1971) belived that 

9 or 10 censuses for a 21-mile transect and 25 censuses 

for a 7-mile transect, were needed to obtain a 90 

percent confidence interval. 

The decrease in the breeding duck density from 

1973 to 1974 is directly related to the amount of water 

present on the study area during spring migration. 

There was an 8J percent decrease in the number of acres 

covered by sheet-water from 1973 to 1974, and this was 

accompanied by a 52 percent decrease in the number of 

breeding ducks per square mile. March et al. (1973) 

found that duck density in Wisconsin was highest 

during years when wetland Types I and II were most 

abundant. A major part of the resident and m4grant 

waterfowl pass through the central part of Wisconsin 

in which the study area is located. Many of these 

duc~s are shortstopped by favorable habitat conditions 

during years of abundant surface water, and remain 

there to nest. 

Stewart and Kantrud (197J), and Stoudt (1971) 

believed that Type I wevlands were of little importance 

to the habitat requirements of ducks. Their observations 

were from studies conducted in areas of abundant pothole 
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complexes in the prairie pothole region and the 

Saskatchewan parklands. The importance of sheet-water 

appears to be in areas where permanent water areas 

are few or lacking. 

Blue-winged teal was the most prevalent species 

during both years of the study. This species prefers 

a grassy nesting habitat (Jahn and Hunt, 1964), which 

was abundant on the study area. Sheet-water is used 

extensively by blue-winged teal for breeding territories 

and feeding areas, and a 50 percent reduction in this 

species from 1973 to 1974 coincided with the decrease 

in sheet-water. The available nesting habitat did not 

change substantially during these two years, There was 

even an increase in available grassland in 1974 

because of the lesser amount of sheet-water. 

Mallards were the second most common species 

during both years. This is probably due to their 

greater versatility in habitat preference, rather than 

to their overall population compared to blue-winged 

teal, March et al. (1973) found a higher population 

of mallards than blue-winged teal in this central area 

of Wisconsin. This is because their surveys included 

a wider variety of nesting habitat, which would increase 

the proportion of mallards to blue-winged teal. 

The surveys which were conducted to determine the 
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preference of waterfowl for types .of water areas 

showed that sheet-water was preferred over drainage 

ditches, stock ponds, and roadside ditches during both 

study years (Table 6). Forty-two percent of the 

mallards were found on sheet-water in 197J, and 57 

percent in 1974. Comparable figures for blue-winged 

teal was 53 percent for 1973 and 1974. Diving ducks 

utilizing the study area during the survey period 

included lesser scaup (Aythya affinis), common 

goldeneye (Bucephala albeola), and ring-necked duck 

(Aythya collaris). The total numbers of diving ducks 

did not change significantly from 1973 to 1974, 

although the dabbling ducks decreased by 78 percent. 

Stewart and Kantrud (1973) found similar results in 

their study of ecological distribution of waterfowl 

in North Dakota. They found that diving ducks are 

dependent on semipermanent (Class IV) ponds and lakes, 

while these are only important to dabbling ducks in 

years of low precipitation .when the maintenance of a 

breeding reserve is important. Temporary wetlands 

are necessary to increase the population above this 

reserve level. 

The percent utilization of each wetland type did 

not differ greatly from 1973 to 1974 but the numbers 

of dabbling ducks decreased substantially. Sheet-water 
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Table 6. D1str1but1on or waterfowl species on the study area, 19?3 
and 19?4. 

Percent P1str1but1on 
sheet 

Number water 
1n (Classes 

l&II 
S ec1es 1 

Dabbl1n~ ducks a 

ioiallard 490 110 24 24 J4 1? 42 S? r<a> 

3lue-w1ng 
teal ?SB 140 10 6 3? 41 53 53 ·r 

~reen-wtng 
teal 84 23 ? JJ 48 60 52 

F1nta11 49 19 41 )2 59 68 

Shoveler 6) ? 3 24 5? ?J 1_.3 

Others(b) 11 1? )6 100 64 r 

D1v1~ ducksa 

Lesser scaup JJ 20 6 s 91 40 3 55 

Couon 
goldeneye 6 10 T 80 6? 20 33 

aurtlehead 4 2 100 100 

B1ng•necked 
duck 18 100 

Others(c) 11 2 J6 r 100 64 

(a) r•l••• than t.o percent 

(b) ii1dgeon, Gadwall, Canada geese, llh1stl1ng swans 

(c) Canvasback. Sed-breasted merganser, Hood.ed mer~anser 

2 

r 
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was the only wetland type which changed in abundance, 

and during years of increase more ducks are attracted 

and stay in the area, and this increases the use of the 

other wetland types. The percentage of blue-winged 

teal counted on sheet-water remained the same during 

both years while the number of mallards increased by 

15 percent in 1974. This may be because mallards were 

more adaptable to changing conditions and stayed to 

nest in greater relative numbers in 1974 than the blue

winged teal, which tend to decline rapidly in numbers 

when optimum conditions disappear (Stoudt, 1971). The 

population trends of the blue-winged teal are a better 

indicator of fluctuating habitat quality on the study 

area than are those of the mallard. 

Fourteen blue-winged teal nests, J mallard nests, 

and 1 shoveler (~ clypeata) nest were found in 197J. 

Five teal and 1 mallard nested on the ditch banks (2 

teal, 1 mallard on control1 J teal on dredged), 1 

mallard, 1 shoveler, and 2 teal nested in fence rows, 

and 5 teal and 1 mallard nested adjacent to sheet-water 

areas which dried up prior to the hatching dates. 

Smith (1971) reported this same tendency for waterfowl 

to nest adjacent to temporary water, and found that 

this resulted in great fluctuations in populations from 

year to year. Brood habitat is not readily available, 
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and if it is accessible, the distance to be traveled 

increases duckling mortality. The drainage ditches were 

the only brood habitat on the study area and these were 

more than 1 mile apart. 

Nine of the 14 teal nests were unsuccessful• two 

were deserted, and the remaining 7 were destroyed by 

predators. Three of the 5 nests, located on the dredged 

ditch bank, were destroyed by skunks (Mephitis mephitis), 

and one, located on the control section, by a badger 

(Taxidea taxus). Both teal nests located near roadside 

ditches were destroyed by skunks. Storm (1972) reported 

that skunks utilized waterways intensively during 

daylight hours in Illinois. The ditch banks are .also 

used for den sites and hunting territories by badger, 

fox (Vulpes fulva), raccoon (Procyon lotor), mink 

(r¥Justela vison), and weasel (Mustela rixosa). The 5 

successful teal nests were located in fence rows and 

adjacent to sheet-water areas and 1 on the control ditch 

bank. Predation was less around sheet-water areas 

probably due to the great amount of edge area around 

the irregularly shaped ponds. ·rhe sheet-water also 

occurred on more diversified habitat than was found on 

the ditch bank, and thus allowed the waterfowl to choose 

the most optimum nesting habitat. 

One mallard nest was destroyed by a badger, the 
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other J were successful. The shoveler nest was destroyed 

by a raccoon. 

The 14 blue-winged teal nests were located within 

80 feet of water's edge when found, but only 6 remained 

within that distance throughout the incubation period 

because of the disappearance of sheet-water. The 

mallard nests were located a mean distance of 40.7 feet 

from the water; only one was near permanent water. 

The shoveler nest was located. on the shoulder of a 

county highway, 6 feet from a semipermanent pothole. 

rhe nest search covered 594 acres and resulted in 

a ratio of 1 nest/JJ acres. Nest success was J8 percent 

(N=14) for the blue-winged teals 20 percent (N=5) for 

those on the ditch bank. Nest success for the mallard 

was 67 percent (N=J). Nest searches in 1974 were 

c:onducted over the same area, during the same period, 

and used the same techniques and number of personnel. 

Only one destroyed blue-winged teal nest was located 

an4 ~his was on the dredged ditch bank. 

The presence of drainage ditches insures a 

permanent water area for brood habitat, but the 

majority of nesting is due to the presence of sheet

water. This explains the almost complete absence of 

nests in 1974, when compared to the same area in 1973. 

The water in the drainage ditches was available in both 



years. Drainage appears to have two detrimental 

effects on waterfowl nesting. The first is a decrease 

in nesting attempts due to the lack of sheet-water, and 

the second is the increased distance that broods, 

hatched near the sheet-water, must travel to the ditch 

after hatching. This is because the dredging increases 

the distance between the drainage ditch and the sheet

water. Jahn and Hunt (1964) suggested that a shortage 

of permanent wetlands may be a contributing factor to 

low duckling survival. The only permanent wetlands 

utilized by broods on the study area are the drainage 

ditches which have a large number of mammalian 

predators and are usually some distance from the nest 

site. 

Eight song sparrow (Melospiza melodia), 7 western 

meadowlark (Sturnella neglecta), and 1 bobolink 

(Dolichonyx oryzivorus) were found in 197l• In 

1974, 1J song sparrow, 1 grasshopper sparrow 

(Ammodramus savannarum), and J greater prairie chicken 

nests were located. All nests were located during the 

waterfowl nest search. Much of the area which was 

searched in 197J had standing water in the low areas 

which decreased its potential for ground nesting non

game birds. ·rhese same areas could be utilized for 

nesting in 1974. 
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Waterfowl brood density-on the study area was 

7.48 broods per mile of ditch in 1973 and o~62 in 

1974 (Table 7). Blue-winged teal was the most common 

species in 1973 with .59 broods (63 percent of all 

broods found) and mallards were the next most common 

with 29 broods (31 percent). Others include pintail 

(~ acuta), shoveler, and green-winged teal (An!! 

carolinensis) with 3, 2, and 1 brood(s), respectively. 

Sizes of Class IIIA broods were 6.3, 5.6, 5.0, 5.0, and 

6.0 for blue-winged teal, mallard, pintail, shoveler, 

and green-winged teal, respectively. Mallard broods 

suffered a higher attrition rate from Class IA to 

Class IliA (1.2) than did blue-winged teal (0.6). -rwo 

behavioral characteristics of the mallard may account for 

this, as found for mallard broods in Saskatchewan 

(Stoudt, 1971). The first is the tendency of the female 

to lead the broods from one water area to another. This 

was not observed during the study, but it may have 

occurred. The second characteristic is the brood 

behavior of scattering onto shore and running into 

upland cover when the female gives the danger signal. 

This was observed to happen in all instances when 

mallard broods were encountered suddenly on the ditches. 

This behavior, coupled with the number of predators 

using the ditch bank, probably accounted tor the higher 



Table 1. Brood sizes and densities on the study ar•a, 19?) and 19?4. 

Mean 
number of Number of duck- Number of duck-
broods lings per brood lings per brood Nuaber of 
counted in age class in age class broods per 
(N•10 nzJ 12Z4 Attrition from mile of· 

cies irA IIIA IA IIA IliA IA toiiiA ditch 
am ~ !ill !i2! 

Mallard 29 4 6.8 6.6 5.6 ?.0 6.5 6.0 1.2 1.0 2.) O.)O 

Blue-wing teal 59 2 6.9 6.? 6.) s.o s.o ).0 0.6 2.0 4.7 0.16 

l'intsil J 6.0 s.o s.o 1.0 0.24 

Shoveler 2 b.O 6.0 5.0 1.0 0.16 

\Ire en-wing teal 1 tl.O b.O 6.0 2.0 0.08 

woodduck 2 10.0 8.0 8.o 2.0 0.16 

f,Jean b.? 6.0 5.6 ?.) 6.5 5.7 1.2 1.? ?.48 0.62 

"" ..... 
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brood mortality. Blue-winged teal broods usU&lly 

stayed on the water when danger threatened, and sought 

cover along the shoreline, or dived and swam underwater 

to the nearest cover. 

The number of broods of all duck species found on 

the control section of Ditch-J was more than 2 times as 

great (70 percent) as the number found on the dredged 

section (JO percent). The ditch areas where broods were 

sighted most often had abundant cover along the bank 

and shallow areas for feeding. The control ditch 

met these requirements by having overhanging shrubs and 

grasses, a meandering course which reduced observation 

by predators, and variable water depths which included 

shallow areas for feeding and deeper areas where 

escape by diving was possible. The broods observed on 

the dredged section were at points along the ditch that 

formed a confluence with a lateral ditch, or at a point 

where barbed wire crossed the ditch and trapped debris. 

These areas were used for concealment and feeding 

activity. 

Only 6 broodSJ 4 mallard, 2 blue-winged teal, and 

2 wood duck (!!! sponsa) were present in 1974. The 

mallard and teal broods were found on the control 

section and the wood duck brood on the dredged section. 

Attrition from Class IA to IIIA was 1.0, 2.0, and 2.0 
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for mallard, blue-winged. teal, and wood duck broods, 

respectively, No broods were sighted in either year 

on the stock ponds, all temporary water had disappeared 

by the time broods were hatched in both years. 

The number of broods per mile of ditch could be 

used to determine duck production per square mile 

because the ditches were the only brood habitat 

available. Because the number of broods varies for 

dredged and control sections, a correction factor 

would have to be used or a census taken on each of the 

ditch types. 

Drive trapping, with the aid of mist nets, and 

night lighting of preflight waterfowl resulted in the 

banding of 20J ducks during the period 5 July through 

21 August, 197J. ·rhis total included 185 blue-winged 

teal {84 juvenile females, 87 juvenile males, and 14 

adult females), 13 green-winged teal (1 juvenile 

female, 2 juvenile males, 4 adult males, and 6 adult 

females), 2 mallards (1 juvenile male and 1 juvenile 

female), 2 pintails (1 juvenile male and 1 juvenile 

female), and 1 juvenile male shoveler. One hundred 

and ninety-one ducks were caught by drive trapping 

and 12 by night lighting. Mallard broods were difficult 

to capture with the mist net because they scattered 

into the vegetation. Night lighting was used too late 



S4 

in the season to be effective. Movement of blue

winged teal broods on the control ditch was less than 

0.25 mile in 2 days and was 0.50 mile on the dredged 

section of Ditch-J over the same time period as revealed 

by recapture data. More habitat requirements were 

available on the control section than on an equal area 

of the dredged section. 

The use of mist nets to capture flightless ducks 

proved to work very well on the ditches and would 

probably work in other similar situations. Johnson 

(1972) used a similar technique for capturing 

flightless young goldeneyes on lakes in north-central 

Minnesota. He placed a portion of the net in a 

horizontal position under the water to entangle 

ducklings when they dove to escape the upright portion 

of the net. The mist nets used during this study 

were staked to the bottom of the ditch and also 

entangled the ducklings when they tried to escape 

by divi~. Whereas Johnson found a higher percentage 

of older age-class ducklings caught, there were no 

disproportionate catches using the mist net in this 

study although younger age-class ducklings were not 

large enough to band, and were released. 

Seven bands were recovered in 1973 ('rable 8). 

These returns were used to determine migratory behavior 
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Table A. BAnd return data from waterfowl banded on the study area, 197). 

Distance 
in m1lee 

Species, Date Date from etudy 
Sex, and ase 21anded riecovered Location ana 

Blue-win~ed teal, 7-12-7) 10-2-7) buena Vtsta 0 
male, juvenile .:arsh 

8lue-w1n'!;ed teal, 8-14-7) 10-1-7) .cancroft, J 
male, juvenile Olils, 

•·Allard, 8-4-7) 11-10-7) forta~e, 55 
male, juvenile ooiis. 

Blue-winged teal, 8-1-7) 10-1-7) .Zrf!en ::.ay, 85 
female, juvenile Wls. 

Blue-win.>;ed teal, 7-12-7) 10-1-7) Center City, 174 
female, adult h1nn. 

Blue-win,;t;ed teal, 7-26-13 9-29-7) : Rpanee, 450 
female, juvf!nlle Ontario 

Bl ue-win~ed teal, 7-21-7) 10-1-7) Sandusky 900 
male, juvenile County, 1\.Y. 



or d.ucks leaving the study area. The harvest rate for 

blue-winged teal is relatively low (Geis, 1972) and is 

reflected in the 7 returns from more than 200 banded 

birds. Geographical locations of band returns indicate 

that some late migrating birds contribute to the local 

hunter's bag, while others disperse to other locations 

or the state and country to become part or the waterfowl 

harvest. Sharp (1972) reported that northern movements 

or juvenile blue-winged teal indicate dispersal rather 

than directional movement, but that eastward movement is 

a common occurrence for birds banded as flightless or 

flying young. The juvenile blue-winged teal recovered 

in New York state shows a definite conformance to this 

pattern. The returns from Ontario and Minnesota indicate 

random dispersal rather than migratory movement. The 

7 band returns constitute a first year recovery rate of 

3~4 percent. No ducks were band.ed in 1974. 

The waterfowl hunter survey, conducted on the 

first opening day or 1973. included 22 hunters (40 

percen~ of those on the study area when the season 

opened) who either stopped at the check stations or 

were interviewed as they came from the field. There 

were a total of 14 ducks shot (.5 mallards, 8 blue

winged teal, 1 green-winged teal) for a hunter success 

of 0.63 birds per hunter. Hunting groups averaged 1.6 

._-,..:·-
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hunters per party. Most of the kill occurred during the 

first two hours of the season. Blue-winged teal was the 

major species in the bag even though most of that 

population had migrated before the season opened. A 

few mallards were seen on the study area after the first 

day of hunting. The heavy hunting pressure associated 

with season opening resulted in the rapid harvest of 

ducks on the area and forced the remaining ones to 

leave. Most of the ditches have roads or trails which 

parallel them, and hunters can cover several miles or 

ditch within a very short period of time. The early 

migration of most of the blue-winged teal in 1973 left 

very little hunting opportunity for the local hunter. 

This was evident in the low bird per hunter ratio and 

the cessation of most hunting activity by noon of 

opening day. Migrant mallards used the area to a very 

limited extent during the rest or the season but only an 

occasional hunter was seen on the area. Attempts to 

prolong or increase the waterfowl hunting opportunities 

would necessitate providing a closed area in which the 

waterfowl could find refuge. 

Non-game Birds 

Significantly more species and 1nd1v1dual birds 

were present on the control area than on the dredged 



area of Ditch-) (Table 9). The 72 individuals on the 

0.5 miles of the control area differed significantly 

from the )2 individuals on thA dredged area in 1973 

(X2=15.4, P<.01). The 18 species found on the control 

area was also significantly greater than the 8 found 

on the dredged area (X2=J.8, P<.05). The census in 

1974 resulted in 9 species found on the dredged area 

and 15 on the control area. A similar study of non

game bird populations on the natural and channelized 

streams in the Kan.kakee and Elkhart River basins in 

Indiana in 1972 showed that channelization reduced 

non-game bird populations and altered species 

composition (Jim New, personal communication, 197J). 

Species counts during both years were divided 

into total number of species and the number of species 

indicative of riparian habitat. Stewart (1951) 

suggests using 15 indicator speciesa yellowthroat 

(Geothlypis trichas), traills' flycatcher (Empidonax 

traillii), long-billed marsh wren (Telmatodytes 

palustris), short-billed marsh wren (Cistothorus 

platensis), gray catbird (Dumatella carolinensis), 

yellow warbler (Dendroica petechia), redwing blackbird 

(Agelaius phoeniceus), brown-headed cowbird (Molothrus 

!1!£), cardinal (Richmondena cardinalis), indigo 

bunting (Passer ina cyanea), .American goldfinch (Spinus 



Table 9· Number of birds and number of species censused 
along half-mile sections of ditch bank in the 
study area, 1973 and 1974. 

Ditch-J 
Dre~ Control 

1.21.l !21!f !2.U 
'l'otal 
number of birds 32 59 72 72 

Total 
number of species 8 (' 18 15 " 

Number of R.I.s.<a) 2 3 7 4 

Population 
of R.I.S. 10 23 33 35 

R. I .s. 

Red winged blackbird 8 9 1) 28 

Song sparrow 2 12 5 2 

Cowbird 2 6 2 

Yellow warbler 1 

Goldfinch 2 

Field sparr ow 3 

Catbird J 3 

(a) Riparian Indicator Species. 
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tristis), rufous-sided towhee (Pipilo erythrophthalmus), 

henslow's sparrow (Ammodramus henslowii), field sparrow 

(Spizella pusilla), swamp sparrow (Melospiza georgiana), 

and song sparrow (Melospiza melodia). 

There was a signiricant difference between the 

number of indicator species found on the dredged area 

(2) and the number found on the control area (7) in 

1973 (X2=2.8, P<.lO)(Table 9). The total population 

of indicator species also differed significantly 

between the two areas in 197). There were 10 on the 

dredged area and JJ on the control area (X2=12.J, 

p<.Ol). The 1974 census resulted in J indicator 

species censused on the dredged area and 4 on the 

control area. The populations or these indicator 

species were 23 and J5 for the dredged and control 

areas, respectively. 

The stage of plant succession to which the ditch 

banks have advanced since the last dredging coincides 

with the extent of use by non-game bird species. 

Birds found on the dredged area or Ditch-3 were ground 

nesting birds and those using the occasional low shrubs 

as song perches or nesting sites. The control area 

had an abundance of shrubs and in addition, had trees 

which created a more diversified habitat. An increase 

in habitat diversity causes an increase in the number 
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of species present. The appeal of the ditch banks as 

habitat for riparian bird species is decreased by 

removal of shrubs and trees and increases as plant 

succession proceeds toward the tree-shrub stage. 

The number of different species found in an area 

appears to be a better indicator of habitat quality 

than the total number of individuals present. The 

total population number may give a biased estimate if 

one species has an increased population during the 

census period. Sightings of all migrant and resident 

birds during the two study years are presented in the 

Appendix, Tables 1 and 2. 

Mammals 

Mammal census reaults are presented in Table 10. 

The most prevalent species on the ditch bank of the 

dredged section was the meadow vole (Microtus 

pennsylvanicus), while the white-footed mouse 

(Peromyscus leucopus) was the most prevalent on the 

control section. The meadow vole is a species common 

to grassy habitat while the white-footed mouse is an 

indicator of wooded and brushy habitat (Burt and 

Grossenheider, 1964)• Another species indicative of 

a tree and shrub habitat is the boreal redback vole 

(Clethrionomys gapperi) which was found on the control 
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;able 10. rlesults of small mammal trappi~ on Ditch-J. 

s12ecies Dredf.ied Contr~l 
I'otai ill..l 1974 i'otal !ill 1.21!! 

.·.eadow vole J 7 10 

aoreal 
red'back vole 2 2 

.Nhite-footed 
mouse 1 1 8 4 12 

:•ieadow jumpin~ 
mouse 2 2 (; 

Short taU si-Jrf'!W 2 2 

~orthern watf'lr 
shrew 1 1 

.·.asked shrew 1 1 

fhirteen-lined 
P'round squirrel 1 1 

Franklin ~round 
squirrel 1 1 1 1 

Striped skunk 1 2 J 1 2 J 

:taccoon 1 1 

~&dller 1 1 

i·.orway rat 1 1 
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section but not the dredged section. The northern 

water shrew (Sorex palustris) and the masked shrew 

(Sorex cinereus) are more indicative of the moist 

habitat associated with the ditch than the successional 

stage of the vegetation. The meadow jumping mouse 

(Zapus hudsonius) appeared on the control area more 

than on the dredged area probably because the ditch 

bank of the control area offered a wider range of 

food items and a better habitat for summer nesting. 

Trapping with snap traps was conducted for 5 

consecutive nights during each year of the study. 

Stickel (1946) and Goodnight and Koestner (1942) 

felt that the population was removed in ) days, and 

drift into the area occurred after that. Yang et al. 

(1970) stated that J days trapping removed 25-JO 

percent of the meadow vole population, and that voles 

living close to the trap lines were removed more easily. 

Stickel (1946) felt that snap-trapping did not give a 

reliable population estimate but it could be used as 

a relative or index figure for comparing populations. 

Dice (1931) also believed that the knowledge that 

certain species are increasing or decreasing, or that 

they are most abundant in certain types of habitat, 

will often be of great value. This study involves 

changes in habitat between two areas, and thus the 
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trapping results are of more value as an index of 

change rather than an estimate of population. 

Plastic tube traps were unsuccessful when used 

during 1974. Bait used and trap locations were 

identical to the snap trap sets and trapping periods 

were of the same length. The weather may have been 

an influencing factor since the daytime temperatures 

were in the 90's during this period. The black plastic 

tubes may have retained sufficient heat to deter many 

of the animals which were searching for food during 

the day and early evening. Four of the 10 meadow 

voles trapped in the tubes were dead when found. This 

may have been partially due to the temperature inside 

the trap. The tube traps are simple to use and may 

provide better results when used during other seasons 

of the year. A more reflective color may also help by 

decreasing inside temperatures. 

The live-trapping of larger mammals resulted in a 

total of 3 species and 5 individuals caught on the 

dredged area and 4 species and 6 individuals on the 

control area. The striped skunk was the most common 

of the larger mammals and was caught in equal numbers 

on both areas. The Franklin ground squirrel (Citellus 

franklinii) was also caught on both areas, whereas 

the badger and raccoon were caught on the control area 
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only, and a Norway rat (Rattus norvegicus) was caught 

on the dredged area. All mammals were marked and 

released, but no recaptures were made. 

The more diverse habitat on the control area 

offered a wider variety of food items such as nesting 

birds, small mammals, fruits, and insects. rlaccoons 

were common along the entire control area but rarely 

seen on the dredged area. Skunks were common on both 

areas, and the increase in 1974 was seen on the entire 

study area as evidenced by road kills and frequent 

s1ght1ngs. Skunks were the most common predator on 

waterfowl nests during 1973, and the absence of 

waterfowl in 1974 may have caused the skunks to be 

trapped with bait more easily. 

An inventory of other mammals on the study area 

WA.S not conducted during this study, but all 

observations were recorded (Appendix, Table J). 

During the study, badger, red fox, skunk, m1nk, and 

weasel were observed using ditch banks on both areas. 

White-tailed deer (Oedocoileus virsinianus) were 

observed. frequently on the study area, and used the 

ditches as watering sites. The largest number of deer 

were on the western ed.ge of the study area where oak 

woods were located adjacent to agricultural fields, 

rhe estimated deer population for the game management 
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unit in which the study area is located is J2! deer 

per square mile (Bruce Gruthoff, personal communication, 

1974). 

The species of reptiles, amphibians, and fish seen 

on the study area during the two years of field research 

are presented in the Appendix, Table 4. 
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CO~CLUSION 

The direct effects of channel redredging are 

removal of bank vegetation and the modification of the 

channel to widen, deepen, and straighten it. These 

processes in turn affect the wildlife habitat, and the 

extent of this determines the fate of the animals 

living there. 

The rapid removal of standing water is a primary 

objective of channelization and channel maintenance, 

and this is accomplished by lowering the water table 

adjacent to the channel. The standing water, or 

sheet-water, is an important factor in determining 

the number of waterfowl which utilize the area during 

migration and remain to nest. This is especially 

important in areas with a minimum of permanent water 

areas. The sheet-water which is removed during the 

waterfowl migration and breeding periods means fewer 

waterfowl will stay to nest in this area. 

Sheet-water is not only necessary to provide 

breeding territories but it is an important means 

for waterfowl to obtain a readil_, ~vailable source 

of protein. The aquatic invertebrates which are 

present in large numbers in sheet-water, play an 

important part in the diet of egg-laying female ducks 
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and developing ducklings. 

Ducks use habitat adjacent to the sheet-water 

areas for nesting, but the majority of the water is 

~one by the time the broods are hatched and the only 

available brood habitat is the ditches. rhe channel 

~redging thus affects waterfowl broods by destroying or 

modifying the protective cover and eliminating 

available food sources. rhe limited choice of brood 

habitat also forces the waterfowl into a situation of 

close association with many mammalian predators which 

frequent ditch banks. 

The construction of more permanent water areas 

would insure a constant number of breeding ~aterfowl 

each year, while the presence of sheet-water during 

ye~rs of high precipitation would increase this number. 

Permanent waters would also increase the variability 

and abundance of brood habitat and decrease the 

probability of predation on nests and broods. The 

only important restriction to improvement of waterfowl 

habitat is the increase in hunting pressure which may 

adversely affect the present prairie chicken population 

on the marsh. 

Locally produced waterfowl do little to increase 

the hunting opportunities for local hunters. This is 

because the principal nesting duck on the marsh is the 



blue-winged teal which migrates prior to the opening 

of waterfowl hunting season. The waterfowl which do 

remain are harvested or chased from the area within 

hours after the hunting season opens. The accessibility 

of the ditches, lack of potholes with cover, and 

absence or a refuge area, contribute to the abbreviated 

hunting .season. 

Redredging of a channel involves clearing of trees 

and brush to facilitate the operation, and the 

deposition of dredged soil on both banks. This is an 

immediate setback in vegetation succession. Initial 

revegetation ts by plant species which are hardy and 

fast growing. Quackgrass and bluegrass are two or 

these rapidly spreading species. This creates a 

terrestrial habitat with a very limited diversity but 

large populations of these few species. Favorable 

habitat is created for more shade tolerant species, 

and within five years forbs and shrubs are competing 

with the initial invaders and creating a more diverse 

habitat. Few saplings are present after five years, 

and the formation or a tree-shrub habitat will take 

at least 10-15 years. 

Destruction of streamside cover also removes root 

systems which hold soil in place and the result 1s more 

erosion or soil into streams which were dredged to 



70 

correct this very situation. Stream cover is a function 

of vegetation and its absence results in increased 

water temperatures during the summer months, This 

increased temperature may be detrimental to aquatic 

fauna and may change the growing conditions and species 

composition of aquatic plant communities also, The 

aquatic flora and fauna are also adversely affected 

by siltation, turbidity, and the uniform substrate 

resulting from dredging operations, 

Non-game bird species utilize the ditch bank 

habitat in proportion to the amount of vegetation cover 

present. Use of grassy banks is restricted to ground 

nesting birds. Trees and. shrubs provide additional 

habitats and a greater number of individuals and 

species thus utilize the ditch banks, The total number 

of species and the number of riparian indicator species 

are more reliable indicators of habitat quality on the 

ditch banks than is the total number of individuals 

present at that time. 

The small mammal species found along the ditch 

bank are also associated with the diversity of the 

habitat. The grassy banks are inhabited by few species 

but usually high populations. The ditch banks with 

a more advanced successional stage of vegetation are 

inhabited by a greater number of species, and these 
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species require more than grasses for food, cover, or 

nesting habitat. Larger mammals utilize the ditch 

banks for hunting territories and burrowing sites. 

ThP- species found on the wooded section differ from 

those found on the grassy sections. The principal 

difference here is the additional cover found on the 

wooded section which is a determining factor for den 

sites and prey habitat. 
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Table 1. Summer resident birds of the Buena Vista 
Marsh, 1973 and 1974. (a) 

Great blue fteron (Ardea herodias) 

Green heron (Butorides virescens) 

American bittern (Botaurus lentiginosus) 

Least bittern (Ixobrychus exilis exilis) 

Mallard (!n!! platyrhynchos) 

Pintail (!n!! acuta) 

American green-wing teal (!n!! crecca carolinensis) 

Blue-wing teal (~ discors >.. 

Northern shoveler (~ clypeata) 

Wood duck (~ sponsa) 

Turkey vulture (Cathartes ~) 

Red-tailed hawk (Buteo jamaicensis) 

Rough-legged hawk (Buteo lagopus)(b) 

Marsh hawk (Circus cyaneus) 

Cooper's hawk (Accipiter cooperi1) 

American kestrel (Falco sparverius) 

Ruffed grouse (Bonasa umbellus) 

Greater prairie chicken (Tympanuchus cupido pinnatus) 

Bobwhite quail (Colinus virginianus) 

Ring-necked pheasant (Phasinanus colchicus) 

Gray partridge (Perdix perdix) 

Sandhill crane (Grus canadensis) - .--;.;;;;;;;;;;;;.;;;;;.;;,;;;..;;.-. 

Sora rail (Porzana carolina) 



Table 1, continued. 

Killdeer (Charadrius vooiferus) 

Woodcock (Philohela minor) 

Common snipe (Cabella gallinago) 

Upland sandpiper (Bartramia americana) 

Spotted sandpiper (Aotitus maoularia) 

Wilson's phalarope (Steeanopus trioolor)Co) 

Herring gull (Larue arsentatus) 

Mourning dove (Zenaida maoroura) 

Rook dove (Columba livia) 

Blaokbilled ouokoo (Coooyzus erythropthalmus) 

Great horned owl (~ virginianus) 

Short-eared owl (!!12 flammeus) 

Common nighthawk (Chordeiles minor) 

Whip-poor-will (Caprimulsus voo1ferus) 

Belted kingfisher (Mesaoeryle aloyon) 

Common flicker (Colaptes auratus) 

Pileated woodpecker (Dryooopus pileatus) 

Eastern kingbird (Tyrannus tyrannus) 

Great crested flyoatohe~ (Mylarohus orinitus) 

Eastern phoebe (Sayornis phoebe) 

Eastern wood peewee (Contopus virens) 

·rree swallow (Iridoproone bioolor) 

Bank swallow (Riparia riparia) 

?9 



Table 1, continued. 

Rough-winged swallow (Stelgidopteryx ruficollis) 

Barn swallow (Hirundo rustica) 

Cliff swallow (Petrochelidan pyrrhonota) 

Blue jay (Cyanocitta cristata) 

Common crow (Corvus brachyrhynchos) 

Black-capped chickadee (Parus atricaplllus) 

House wren (Troglodytes aedon) 

Gray catbird. (Dumatella carolinensis) 

Brown thrasher (Toxostoma rufum) 

American robin (Turdus migratorius) 

Veery (Catharus fuscescens) 

Eastern bluebird (Sialia sialis) 

Starling (Sturnis vulgaris) 

Yellow-throated vireo (Vireo flavifrons) 

Yellow warbler (Dendroioa petechia) 

Common yellowthroat (Geothlypis trichas) 

Wilson's warbler (Wilsonia pus1lla) 

American redstart (Setophagu rutic1lla) 

House sparrow (Passer domest1cus) 

Bobolink (Dolichonyx oryzivorus) 

Eastern meadowlark (Sturnella magna) 

Western meadowlark (Sturnella neglects) 

Red-winged blackbird (Agela1us phoen1ceus) 



Table 1, continued. 

Northern oriole (Icterus galbula) 

Brewer's blackbird (Euphagus cyanocephalus) 

Common grackle (Quiscalus guiscula) 

Brown-headed cowbird (Kelothrus !!!£) 

Rose-breasted grosbeak (Pheucticus ludovic1anus) 

American goldfinch (Spinus tristis) 

Rufous-sided towhee (P1pilo erythrophthalmus) 

Savannah sparrow (Passerculus sandwichensis) 

Grasshopper sparrow (Ammodramus savannarum) 

Henslow's sparrow (Ammodramus henslowii) 

Vesper sparrow (Pooecetes gramineus) 

Fiel4 sparrow (Spizella pusilla) 

Song sparrow (Melospiza melodia) 

81 

(a) Nomenclature conforms to thirty-second supplement 
to the American Ornithologists' Union check-list 
of North American birds. 

(b) One of each color phase seen on the study area 
throughout the summer of 1974. 

(c) A nest succ.essfully hatched on the study area, 197J. 
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Table 2. Birds utilizing the Buena Vista Marsh during 
migration, 197) and 1974,(a) 

Common loon (Gavia immer) 

Pied-billed grebe (Podilymbus podiceps) 

Whistling swan (212£ columbianus) 

Canada goose (Branta canadensis) 

Snow goose (Qh!n caerulescens caerulescens) 

Gadwall (~ strepera) 

widgeon (!!!!!!, .-a.-m .. e-.r.-i.-oa=na-.> 

Ringneck (Aythya collaris) 

Canvasback (Aythya valisineria) 

Lesser scaup (Aythya affinis) 

Common goldeneye (Bucephala clangula) 

Bufflehead (Bucephala albeola) 

Ruddy duck (Oxyura jamaicensus) 

Hooded merganser (Lophodytes cucullatus) 

Red-breasted merganser (Mergus serrator) 

Goshawk (Accipiter gentilis) 

Broad-winged hawk (Buteo platypterus platypterus) 

Osprey (Panolion haliactus) 

American coot (Fulica americana) 

Greater yellowlegs (Tringa melanoleuca) 

Lesser yellowlegs (Tripga flavipes) 

Pectoral sandpiper (Calidris melanotos) 

Dunlin (Calidris alpina) 
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Table 2, continued. 

Snowy owl (Nyctea scandiaca) 

Horned lark (Eremophila alpestris) 

Northern shrike (Lanius excubitor) 

Yellow-rumped warbler (Dendroica coronata) 

Yellow-headed blackbird (Xanthocephalus xanthocephalus) 

(a) Nomenclature conforms to thirty-second supplement to 
the American Ornithologists' Union check-list of 
North American birds. 



84 

Table J. Mammals observed on the study area, 1973 and 
1974. 

Opossum (Didelphis marsupialis) 

f•Iasked shrew (Sorex cinereus) 

Northern water shrew (Sorex palustr1s) 

Short-tail shrew (Sorex brevicauda) 

Starnose mole (Condylura cristata) 

Raccoon (Procyon lotor) 

Least weasel (Mustela rixosa) 

Mink (Mustela v1son) 

Badger (Taxidea taxus) 

Striped skunk (Mephitis mephitis) 

Coyote (Canis latrans) 

Red fox (Vulpes fulva) 

Gray fox (Urocyon cinereoargenteus) 

Noodchuck (Marmota monax) 

Thirteen-lined ground squirrel (Citellus tridecemlineatus) 

Franklin ground squirrel (Citellus franklin1i) 

Eastern chipmunk (Tamias striatus) 

Eastern gray squirrel (Sciurus carolinensis) 

Eastern fox squirrel (Sclurus niger) 

Red squirrel (Tamaisciurus hudsonicus) 

White-footed mouse (Peromyscus leucopus) 

Boreal redback vole (Clethrionomys gapperi) 

!Yieadow vole (Microtus pennsylvanicus) 



Table J, continued. 

Muskrat (Ondatra zibethica) 

Norway rat (Rattus norvegicus) 

House mouse (~ musculus) 

Meadow jumping mouse (Zapus hudsoni.us) 

Eastern cottontail (Sylvilagus floridanus) 

White-tail deer (Odocoileus virginianus) 

BS 
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Table 4. Fish, reptiles, and amphibians encountered 
on the atudy area, 197J and 1974. 

ll!h• 
Eastern brook trout (Salvelinus fontinalis) 

Brown trout (Salmo trutta) 

Northern pike (!!2! lucius) 

White sucker (Castostomus commersoni) 

Hornyhead chub (Hybopais biguttata) 

Mottled sculpin (Cottus bairdi) 

Central mudminnow (Umbra ll!!) 
Brook stickleback (Culaea inconstans) 

Pearl dace (Semotilus margarita) 

Blacknose dace (Bhinichthys atratulus) 

Northern redbelly dace (Chrosomua !2!) 

Johnny darter (Etheostoma nisrum) 

Reptiles a 

Garter snake (Thamnoph1s sirtalis} 

Hog-nosed snake (Heterodon platyrhinos) 

Red-bellied snake (Storeria occip1tomaculata} 

Painted turtle (Chrysemys picta) 

Snapping turtle (Chelyara serpentina} 

Wood turtle (Clemmys 1nsculpta} 



Table 4, continued. 

Amphibians a 

American toad (~ americanus) 

Crickett frog (Acris gryllus) 

Leopard frog (~ pipiens) 

Of 


