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INTRODUCTION

The glaciated prairie pothole country of the Midwest forms a vital
segment of the most important waterfowl breeding habitat in North
America, Here are hatched three-quarters of all the ducks raised in the
United States., During a recent seven-year period the three-state area
of Minnesota and the Dakotas produced an average of 4 to 5 million ducks
annually (Janzcn, 1947), This wetland region whicn once cormprised 115,000
square miles in five states had shrunk to about 56,000 square miles by
1956 (Lynchk, 1956), To maintain the present rate of waterfowl production
in the face of continued destruction of habitat through drainage and
other land use practices detrimental to breeding ducks will require that
remaining wetlands, particularly those in public ownership, be developed
as much as possible toward their maximum votential for waterfowl nro-
duction,

In recent years the VU, S, Fish and wWildlife Service has excavated
several hundred exnerimental artificial potholes and level ditches on its
refuges in the Dekotas and Minnesota, It was believed that these water
areas would increase the number of ducks breeding on the refuge marshes
by vproviding additional territorial sites. Before more funds are invested
to expand this work it is immortant to determine the success of the
existing development in meeting this objective.

This study, to evaluste the artificial pothole and level ditch

development, was initiated in 1957 by the U, S, Fish and Wildlife Service
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At Lower Souris National Wildlife Refuge in North Dakota. The proJject
was carried out in collaboration with the Utah Cooperative Wildlife
Research Unit and the Department of Wildlife Management, Jtah State

University,

Review of literature

Although several studies have been made to determine the value of
artificial water areas for fur production, relatively few have dealt
primarily with waterfowl, One of the first studies of artificial ponds
for ducks was conducted by the llorth Dakota Agricultural ¥%xperiment
Station (Saugstad, 1939),

Scott and Dever (1940) and Provost (1948) investigated marsh blast-
ing as a means of opening up overgrown marshes,

In 1949 Cooch (1949) inventoried 357 artificial dugouts in Manitoba
and compared their breeding duck populations with those of natural areas,

Brumsted and Hewitt (1952), and later Benson and Foley (1956), re-
norted on investigations of small man-made marshes in New York State and
concluded that these areas were valuable producers of waterfowl,

The large number of artificial ponds constructed on the Great Plains
as watering places for livestock form important waterfowl nesting areas,
In western South Dakota the relstionship of grazing to duck use of stock
ponds was studied by Bue, Blankenship and Marshall (1952), Smith (1952)
surmarized the results of a Montana Fish and Game Department project to
study the relation of newly created stock reservoirs in eastern lontana
to waterfowl production,

Mathiak and Linde (1956) evaluated the level ditch development work

on Foricon Marsh in Wisconsin, Although the study emvhasized aspects of
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fur production, it also recognized the value as duck nesting habitat,

The concept of territoriality, as it anplies to waterfowl, was
defined by Hochbaum (1944) 2nd later modified by Sowls (1955), Dzubin
(1955) and Smith (1955)., Their work suggested that waterfowl breeding
habitat might be improved by addition of specialized water areas designed
mainly to fulfill the territorial requirements of breeding ducks,
Eochbaum believed that where space for breeding pairs to spread apart and
isolate themselves was limited, small satellite ponds could be created to
increase the territorial shoreline.

Evans, Hawkins and Marshall (1952) concluded from their study of
brood movements in the Minnedosa nmothole country of Manitoba that habitat
there could best be improved by increasing the number of available breed-
ing territories, According to @vans and Black (1956), the factor
limiting duck production on the Waubay area in South Dakota is lack of
the space provided by small water areas (potholes) and which is necessary
for the spring dispersal of breeding mnairs,

The most recent work conducted on artificial potholes and level
ditches is Hammond's (1958) evaluation of data collected during the past

20 years on wildlife refuges in the Dakotas, Minnesota and Nebraska,

Purpose

The following objectives were established to assess the value of
artificial pothole and level ditch development as a technique for in-

creasing waterfowl production on wildlife refuges:
1, To estimate waterfowl production resulting from the pothole

and ditch development



2. To measure use of artificial potholes and level ditches by
breeding, summering and migrant waterfowl

3., To determine the type of water area best suited for use in

management, and

L To determine supnlementary manasement measures needed to

maintain vroductivity

Field work was conducted during the 1957 and 1958 waterfowl breed-

ing seasons,



STTIDY AREAS

General

Because of the study facilities available, Lower Souris National
Wildlife Refuse in north central Worth Dakota was chosen for the site of
the nresent investigation (Figure 1),

The Souris marshes lie in the bed of what was once glacial Lake
Souris, hut which is now a low nlain, Accounts of early =xplorers
described the nristine marshes, which consisted of slousghs «nd oxbows
of the Souris River, as teeming with water birds snd other wildlife,
Drained about 1900 for agricultural vurnoses, the area was later acquired
by the U, S. Fish and Wildlife Service and established as a mi,ratory
waterfowl refuge, Restoration began in 1935 with the construction of
a series of low earthen dams across the river valley. The waters of the
resulting five shallow impoundments now reach from the international
boundary southeast for about 35 miles upstream to the wooded sandhills,
The Souris Fiver, which furnishes water to the marshes, arises in the
loose lMountains of Canada, It meanders southeast into North Nakota,
bends north, and flows back into Canada, forming a U-shaped pattern
known locally as the "Souris Loop,"

The present refuge includes 58,000 acres of land and water area
subdivided into five major management units, each consisting of a dam,
its reservoir, and adjacent upland, The dams and the respective units

are numbered according to the distance of each dam in river miles
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downstream from the Canadian boundary, Water control structures permit
regulation of marsh levels,

Immediately north of the broken sandhill terrain the Souris valley
is wide and nearly level with the surrounding plain, Farther northwest
the valley becomes nrogressively narrower. In Unit 257 the nearby farm-
land is elevated nearly 100 feet above lake level, The numerous coulees
dissect the moderate to steep slopes.,

This region is vnart of the Drift Plain, a topogranhic feature of
the Great Plains, Its stone-free Chernozem scils are quite fertile, with
most of the land devoted to small grain (wheat, barley, and flax) farming,
Much of the remainder is pasture or hay meadow, The native mixed-grass
prairie (Weaver and Clements, 1938) persists in nany places,

Hot summers and cold winters characterize the typically continental
climate, The 55-year average minimum temperature at the Minot, North
Dakota weather bureau station for January is -4° P,, whereas the average
July maximum is +85° F, Prevailing northwest winds are strongest during
the spring, The average velocity is 10 miles mer hour over the year,
Precipitation avereges 15,70 inches annually, most of which occurs during
the 121-day growing season (U, S, Westher Bureau, 1952). From year to
year the werther is quite variable, Devietions from averace are common,
The land has been subject to neriodic, often severe, droughts, The
period of the nresent study was warm and dry, 2 continuation of the drouthy
weather pattern which began in 1955,

Bleven smecies of ducks, canada geese, and coot1 commonly breed on

1See Appendix for scientific names of animals and plants mentioned,
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the refuge marshes., A large variety of other bird and mannal species
occur in the area in various numbers, Several are of importance to
waterfowl,

The only avian predator of duck nests of consequence at Lower Souris
is the crow, However, this bird is not sufficiently abundant to con-
stitute & serious threat to duck production,

Skunks and raccoons, both abundant, take the greatest toll of nests,
causing large losses in some years, Foxes and badgers are common,
Moderate numbers of coyotes inhabit certain parts of the refuge.

The abundant muskrats, by cutting openings in the stands of marsh
vegetation, improve interspersion of water and cover and thereby are
considered beneficial to nesting waterfowl, Mink and weasel are common,
but damage few duck nests,

Four areas, three in Unit 320 &nd one in Unit 357, were selected
for study (Figure 1), Areas I, II, and III form an ecological unit dis-

tinct from Area IV,

Study Area I

Physiography,-~The Unit 320 study areas are situated along the

south edge of the 320 marsh (Figure 2), Area I is a large peninsula
known as Swearson Point (Figure 3). The west portion is separated from
open water by e dense strip of emergent vegetation 50 to 200 feet wide,
A broader, shallow emergent marsh area borders the eastern half of the
point,

Ulen loamy fine sand is the predominant soil type, Most of this

tract is upland pasture surrounded by a relatively narrow strip of



I72 MILE

320 UNIT

LOWER SOURIS
NATIONAL WILDLIFE REFUGE

EMERGENT VEGETATION

STUDY AREA I

STUDY AREA I

SANDHILLS

Location of study areas in 320 Unit

Figure 2,



! 2 400 FEET

ARTIFICIAL POTHOLE
OPEN WATER

DENSE BULRUSH MARSH
WOODED

TRAIL

Figure 3.

SWEARSON POINT

Study Area I

L T

2
&
o - —-%’

0T



s

lowland, The topography is gentle,

Pondweeds and other aquatic plants are abundant in the bays and
soughs of the marsh and through much of the open lake, Emergent vege-
tation is mostly softstem bulrush mixed with some cattail, river bulrush
and reedgrass or phragmites, The common prairie grasses are needlegrass,
smooth brome, wheatgrass, Canada wild rye, and prairie June grass, Much
of the upland, which was once under cultivation, is covered by a mixture
of grasses and sweet clover, Rose and wolfberry occur as scattered
patches, The west end of the point is overgrown with willows. In gen-
eral, high quality nesting cover is abundant, The entire area is grazed
by livestock,

Artificial potholes and level ditches,--In this investigation I have

used the term artificial pothole or dugout to designate a small man-made
water area of less than one-half acre, The majority of the artificial
vonds at Lower Souris are 0,05 acre or smaller. All are shallow, less
then 5 feet deen, and were excavated in low=1lying ground where water
remains near the surface,

For study nurposes I have termed as level ditches those water areas
which are 10 to 20 feet wide and approximately 10 or more times as long,
The distinction between artificial potholes and level ditches is itself
artificial =t best, since both are relative terms. WYhere a pond ceases
to be & pothole and becomes a level ditch can be determined only by
arbitrary means,

During the summer of 1956, 25 water areas were dredged along the
marsh edge by dragline, The arrangement end configuration of the potholes

and ditches are shown in Figure 3, The ditch spoil banks were not piled
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in continuous banks, as were those of the potholes, but were placed
alternately on both sides of the cxcavations,

Lengths of these ponds range from 25 to more then 900 fect, while
widths vary between 12 and 50 feet, with depths of 2 to 4 feet.l Water

i1s supplied by seepage from the lake,

Study Area II

Physiography.--Study Area II is immediately east of Swearson Pointi,

uxcept for an area of upland on the south and west sides, this 1l04-acre
tract is quite low with numerous shallow cattail or bulrush-choked
depressions (Figure 4), During wet years these small slouchs would hold
6 inches to 2 feet of water. Four semi-permanent sloughs lie in the study
area, The largest is Ut acres, while the others are less than 0,25 acre in
size., Low shoreline gradient couvled with heavy vegetation growth make
the marsh edge irregulsr and indistinct,

Emergent vegetation is mainly softstem bulrush, but cattails are
more plentiful here than farther west, River bulrush, hardstenm bulrush,
three-square and phragmites also are present, Pondweeds are sbundant in
the marsh openings. Prevalent lowland grasses are prairie cordgrass,
whitetop, wild barley, smooth brome, bluegrass, and wheatgrass, Sedges
and spikerushes are common, Willows grow in several locations, Vegeta~
tion of the uplands is like thzt of Swearson Point, The upland soil type
is Ulen loamy fine sand. Tanberg fine sandy loem occupies lower elevations,

All of the land is within a grazing unit,

1See Appendix for other specifications,
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Artificial potholes,--Fifty-three potholes were constructed during

the early summer of 1956 by dragline, These dugouts were placed at the
marsh and slough edges, The spoil was piled in a continuous bank at the
edge of each pothole, Lengths vary between 350 and 100 feet and widths
from 15 to 30 feet, Water is derived probably from & combination of run-

off, ground water, and marsh seepage sources,

Study Area III

Physiography,--Separated from Area II to the west by one-quarter

section of grassland, Study Area III lies just north of the sandhills
(Figures S and 6), Though slightly lower in elevation, the general
topography is much like that of Area II, Soil types are identical,

A nearly pure cattail stand forms the emergent veset:ition of the
marsh, Pondweed beds are sparsely distributed near the shoreline but
are abundant farther north, Much of the upland vezetation is sweet
clover, Terrestrial grass species are the same as those of the areas
previously described, The low ground is dominated by Baltic rush, sedge,
wild barley, and sow thistle, A considerable portion of this tract is
of a wooded or brushy nature, Willows are the principal tree species,
Quaking aspen, which covers the sandhills, forms several thickets on the
study area,

Nesting cover, though abundant under natural conditions, was limited

during the study., Much was cut as hay,

Artificial potholes,-~Pond construction was carried out during

autumn of 1957, when 69 water areas were created. Thirty-five were dug
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with dragline and 34 with Caterpillar tractor-dozer, The potholes were
placed near or adjacent to the marsh shoreline and at the edges of wet
depressions, Uhere cattail-covered sloughs bordered pothole sites, the
spoils were piled in the sloughs and pushed flat by the dozer., Others
were merely placed at one side or end of the excavation and leveled, The
spoils of 14 dragline-built potholes were left in piles., Runoff, ground

water and seepage from the marsh provide water,

Study Area IV

Physiography,--Study Area IV is located in Unit 357 near the north-

ern extremity of the recfuge, approximately two miles south of the inter-
national boundary, and some 35 miles northwest of Area I, Here the old
river bottom is covered by an open water reservoir about five miles long,
one-half mile wide, and up to four feet deep, The study area forms a
one-mile strivo of shoreline on the west side of the lake (Figure 7). It
is bordered on the south by a similar control area of equal length,

The bottomland soils are wet alluvial deposits of Lamoure clay.
Barnes loam or sil loam occurs st middle elevations, while Buse soils
are found higher up,

In some years the deeper water supports heavy stands of sago pond-
weed and other aquatic vegetation, though 1957-58 growth was poor,
Fmergent vegetation forms a narrow, dense band, 50 to 100 feet wide, of
marsh fringe around the impoundment veriphery, Several distinct vege-
tation zones extend successively back from shallow water onto dry land,

Each can be distinguished by its dominant species: 1) softstem bulrush,
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2) river bulrush, 3) sedge-prairie cordgrass, and 4) wolfberry-upland
prairie grasses, Softstem occurs in nearly pure stands while river
bulrush is mixed with lesser amounts of common cattail, Wheatgrass,
needlegrass and smooth brome are the most common prairie grasses,

Much of the area which was once under cultivation has been allowed

to revert to its natural state., Approximately two-thirds is grazed by
livestock; the remainder is idle land,

Artificial potholes,~-In November 1956, 34 artificial potholes were

excavated by dragline at the marsh edge. These rectangular areas range
in size from 15 x 40 x 2 feet to 25 x 60 x 2 feet, with the long axis of
each parallel to the shoreline., All lie between the river bulrush and
sedge~cordgrass zones of vegetation, The potholes are spaced at intervals
of approximately 50 and 100 feet. Fach spoil is piled in a continuous
bank on the west, or uphill, side of the excavation, The lake provides

the source of water for the potholes,
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METHODS OF STUDY

Census of breeding vairs

Breeding pair inventories were conducted during both seasons of
study to determine the number and species composition of waterfowl using
the artificizl potholes and level ditches for nesting. These counts were
made weekly in four study areas and one control area in order to obtain
quantitative data on waterfowl preference, if any, for various water area
types, and to measure the peak nesting population of each species,

Breeding population data were gathered by the method described by
®vans and Black (1956), Zach pair, single hen or lone drake, was assumed
to represent a nesting vair and was designated as an "indicated pair, "
Groups of drakes were likely birds which were either unmated or had
abandoned their hens prior to molting, and were recorded as "gathered
birds." Assemblages which consisted of several drakes disnlaying around
a single hen were classified as "courting parties," The census which
showed the highest number of indicated pairs of a species was considered
the peak breeding population for that species, The total nesting popu~
lation for all species renresented the sum of the peak populations of
each species., It was necessary to employ the sum of the species peaks
to estimate the total population because all species did not nest simul-
taneously, In no case did & single count ever equal the entire duck
nesting population, The censuses were begun at the time intolerance

was first noted between mallard or pintail pairs,



21

Since the objective of the inventory was to enumerate those birds
which showed positive attachment to the area for nesting, the actual
census nrocedure used was of great importance, The most reliable censuses
would be those made when maximum numbers of breeding pairs were on the
water areas which they used as jumping-off places for laying flights to
the nest, or when territorial occupancy was highest, At Delta, Sowls
(1955) found that time to be during early morning hours,

All regular weekly inventories were mede during the two hours follow-
ing sunrise, Several additional counts were made each season at different
times of the day for comparison purvoses, Windy or stormy weather was
avoided whenever possible, When wind velocity was greater than 10 to 12
miles per hour, ducks appeared restless and were often on the move,
seeking sheltered places, Censuses attempted under such conditions and
repeated on following calm days were found to be inaccurate, yielding
figures which were generally low,

Study Areas I and II could be censused in two hours and were usually
visited on the same day, while Aress III and IV were covered on separate
days,

Duck counts were made on foot, A method of coverage to minimize
duplication of ducks already counted was outlined for each study area
and followed on every census., Since flushed ducks usually flew in the
direction of the main marsh, the general plan was to begin at the water
areas nearest the marsh and to work toward the more distant ponds, The
landing places of flushed birds were noted so that no birds would be
counted twice,

Tach water area was assigned a code number and the ducks seen were
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recorded according fto the area on which they were observed. The nature
of the terrain necessitated modification of enumeration methods for the
different study areas. 1In Area IV, to permit comparison of study and
control area populations, and because of the proximity of the notholes
to the shoreline, both the ducks sitting on the potholes and those in
the marsh fringe were counted, Yeekly inventories of Study Area I in-
cluded only those ducks actually sitting on the notholes and ditches,
"Beat-out'" counts of the marshk would have been desirable, but were too
time-consuming for the data geined. The entire shoreline (potholes,
ditches and marsh) of Swearson Point was censused once annually at the
time of the regular refuge breeding pair count, Both ducks on the arti-
ficial notholes and those on natura® sloushs were recorded in Area II.
Inventories of Area III, where the natural sloughs were farther from
the artificial ponds, included only birds on the potholes,

Weeltly Wreedinz pair counts were made from late April until late

June during both years of stuady,

Observations of brecding vairs

Barly morning observations from vantage moints in the Unit 320
study areas yielded information on the manner in which breeding ducks
used the potholes and ditches, and on the reliability of the weekly in-

ventories as measurements of the breeding population,

Kgtimation of nroduction

The nesting study began in 1957 as a means of measuring production
was discontinued when it became evident that predation and other extraneous

factors were biasing 1results, The nests were located by means of a rope
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drag, with short lengths of chain attached, towed between two pickup
trucks, by systematic searching, and by observation of nesting hens in
flight to the nest, For estimates of production this method was found
to be inferior to the brood studies later used,

Duck production of the study areas was estimated by applying hatch-
ing success, as observed from a brood count conducted by refuge personnel
of the entire refuge, to the study area brecding pair populations, Hatch-
ing success is expressed as the nercent of breeding nairs that nest
successfully, It is determined each year by a single census, which alone
is inadequate, and must be corrected to indicate those broods "not count-
able" (young which are flying or have not yet hatched) at the time of
the census, This correction is made by means of a brood chronology
census, The procedure employed is essentially as described by Murdy and
Anderson (1955).

The eriterion used in this study as a measure of production was the
number of broods hatched per breeding pair, It was determined by dividing
the number of broods hatched during the season by the number of breeding

pairs present in the spring,

Summer and autumn waterfowl census

Frequent inspections of the study areas were made through the summer

and fall to nete use by broods, summering and migrant waterfowl,

Vezetation survey

During August of 1957 and 1958 surveys were made to check growth

and species composition of vegetation in the artificial water areas and
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on spoil banks, Of primary concern were: 1) the rate of encroachment
of emergent vegetation into the ponds, 2) the natural establishment of
pondweeds and other waterfowl food plants, 3) the survival and growth
of pondweeds transplanted into Study Area II potholes in 1956, and 4) the
rate of vegetation establishment on spoil banks,

Aquatic and emergent vegetation data were recorded according to
coverage of each species, TFor the vegetation of the spoils, records of
svecies frequency of occurrence, dominant species, and total coverage by
all species were sufficient to yield the information desired, Zxcept for
cagual observations in Area I, these surveys were confined to areas II,

I11, and IV,

Miscellaneous data

To facilitate recording of field data, large-scale field maps show-
ing water area locations end other features of the study areas were traced
from aerial photographs, Land and marsh acreages were measured by planimeter,

Several votholes in Area II were marked with numbered signs so that
they could be identified with binoculars at distences during breeding
pair behsvior observations,

In 1958 water gauges made from wooden lath and calibrated in inches
were ingtalled in all study areas. 'Water levels were recorded weekly
during the breeding season, General records of major fluctuations were
kept in 1957 and during the remainder of the 1958 field season.

Length, width, and denth measarements made of all ditches and pot-

holes permitted calculation of surface area and volume,
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PRASTNTATION OF DATA

Waterfowl populztions at lower Souris Refugze

Spring migration waterfowl population,--Spring migrants did not
greatly utillze the ditch and pothole development, In April 1957 large
numbers of mallards and pintails moved north through the Souris River
valley, During the early stages of thisg migration many of the artificial
ponds were dry, Those that held water were frozen, Later when the potholes
and ditches were ice-free, many ducks continued to concentrate on the
larger water bodies and on temporary field water. Few blue-winged teal,
gadwalls, or shovelers appeared on the potholes immediately after arrival
on the breeding grounds, Not until breeding palirs began to disperse for
nesting did any numbers of ducks begin to use the artificial water aress,
though occasional courting parties, peirs and single birds were seen

earlier,

Breeding season waterfowl population,--The nesting population was

determined from inventories made periodically during the breeding season,
It was assumed that birds tallied on these counts represent ducks using
the artificial potholes and level ditches for breeding and not those which
are temporarily in the area and which later shift to some other portion

of the refuge (or leave the region entirely) to nest. Data gathered on
the behavior of ducks usins the artificial water areas during the breed-

ing season and pre=zented in the section on duck utilization would suggest
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that these birds constitute the true nesting population of the study areas,
The following populstion and nesting chronology data support this con-
clusion,

Indicated pairs of the various species Legan to appear on the arti-
ficial vonds at the time when the same species elsewhere on the refuge
were starting nesting activities, Numbers of the blue-winged teal and
fadwall, which together made up 70-80 percent of the study area population,
Inereased rapidly to peak plateaus which remained relatively stable for
periods of several weeks, Had the birds been north-bound migrants, a
rapld decrease in density shortly after the veak was attained might have
been expected, indicating 2 devarture phase of migration, Peak numbers
of indicated pairs were in fact recorded gubsequent to the time when most
transient birds would have departed.

Maximum breeding pair populations occurred during or just prior to
the period when greatest numbers of nests were begun, This relationship
is shown graphically for the blue-winged teal in Figure 8, and for the
gadwall in Figure 9, The peak breeding population would logically occur
when maximum numbers of breeding nairs were on their nesting home ranges,
or a reletively short time before, during and Just after the egg-laying
period, The recorded vopulation peaks for these two species agree gen-
erally with the peaks expected when nesting chronology is considered,
Brood data, when compared with date from actual nests (Figure 9), present
nesting peaks which ere delayed to a degree depending on nesting success,
but which still do not oreatly alter the comparison made above,

Compared with 1957, breeding vairs increased on the study areas and
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over the refuge as a whole in 1958 (Table 1), This upward trend could
have been a reflection of eilther a true population increase resulting
from high production and survival the previous year or of the dry
weather cycle, Absence of other water areas may have caused more birds
to nest on the refuge.

The rate of increase in Study Area I was greater than in the éther
study areas, and almost double the increase for the entire refuge (Table
2). The near desertion of Ding Island, one-half mile to the north of
Area I, by nesting ducks in 1958 due to nest predation, might have been
one of the causes, In 1957 more than 200 gadwall and mallard pairs nested
there. These ducks probably nested on the mainland (including Area 1), in
1958, No explanation can be ziven to account for the large increase in
blue-winged teal, however,

Figure for Area I include only ducks counted on the potholes and
level ditches, Forty-two breeding pairs utilized these water areas for
nesting in 1957 and 87 in 1958, for an average of 65 pairs (Table 1).
Thus, it might be speculated that the ditch and vothole development
created habitat capable of supporting over a two-year period, in con-
Junction with the nearby marsh, some 65 breeding pairs. The number of
these birds whose presence may be attributed %o the artificial water
areas can only be surmised.

To determine more conclusively the value of the development in
Area I, the combined populstion of the ertificial nonds and adjacent
marsh edge was compared with that of another area to the south, This

shoreline strip which borders Swearson Basy was the only area in the
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Table 1, Waterfowl breeding pair populations on study areas, Lower
Souris Refuge, 1957-58

Indicated pairs of waterfowl

Study area T 1T g IV Control

Species Year: 1957 1958 195% 1958 1958 1997 1958 1957 1958

Mallard 2 7 5 6 7 7 10 4 7
Pintail 1 1 I L 0 3 2 3 2

Blue-winged teal 19 38 41 51 47 2 22 1] 12

Shoveler 3 6 5 7 5 L 5 il 2
Gadwall 14 27 16 22 23 7 42 6 8
Baldpate 1 5 i 3 il 4 L 2 2
Green-winged teal 0 0 0 1 0 1 1t 0 0

Total dabblers 40 82 72 9L 83 L7 56 29 33

Lesser scaup 2 5 2 4 { 1 2 0 1
Redhead 0 0 2 2 0 i il 3l il
Canvasback 0 0 0 0 0 2 1 0 2

Total divers 2 5 3 7 i 4 4 1. 4

Total L2 87 75 101 84 5l 60 30 7




Table 2,

Changes in the waterfowl breeding population
of three study areas at Lower Souris Refuge
during the period 1957-58

Indicated pairs, by study area

Year “ntire

I II v Total refuge
1957 42 75 540 168 5907
1958 87 101 60 248 8102
Percent
increase 107.1 i L SN i Y SR 5¥el

B
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vicinity similar to Area I, for which census records were available for
at least one year prior to the ditch and pothole construction, Table 3
compares the population of the two areas. In 1956 Swearson Bay held
more breeding pairs than did the Area I shoreline, possibly because of
better interspersion of land and water, In 1957, the year after the
study area was developed, both populations decreased, rising again in
1958, However, numbers of breeding pairs using the Area I shoreline
decreased 22 percent less in 1957, and increased 101 percent more in
1958 than did the breeding pairs using Swearson Bay, If these differences
were due to the artificial ponds, then there would be a net incresse of 22
percent, or 6 indicated pairs per mile of shoreline in 1957, and of 101
percent, or 29 pairs per mile of shoreline in 1958, This increase for
the entire Area I shoreline of 1,5 miles would be 9 pairs in 1957 and 44
pairs in 1958, or an average of 26 palrs for the two-year period, These
calculations are for dabbling ducks which made up about 95 percent of the
nesting pairs; to include diving ducks would not change the average by
more than one pair,

The validity of such a comparison of the two areas, based upon only
one annual census of each, mizht be questioned, In 1957 the annuel Area I
shoreline census made on the same day as the census of Swearson Bay was
not the highest count of the study area shoreline, and therefore did not
represent the peak population, Other weekly counts of only the artificial
ponds, as shown in the weekly breeding pair population tables in the
Appendix, yielded higher figures. Since the duck population of Swearson
Bay on those days is not known, the other inventories of Area I could

not be used in a comparison., Also, the possibility exists that, since



Table 3, Dabbling duck breeding densities on developed and undeveloped shoreline

setments in Unit 320, 1956-58

1956 1957 1958 1957-58
Ttem (Control) Average
Indicated pairs per mile of shoreline
Swearson Bay (undeveloped) L7 22 53 38
Study Area I® 29 20 62 41
Comparison with year 1956
Swearson Bay 1500 047 143 0,80
Study Area I 1E06 0,69 Pl Tl
Indicated pairs per mile expected for
study area shoreline, without development 29 14 23 24
Net increase due to pothole and ditch
development (indicated pairs per mile 0 6 29 18

aDeveloped in 1956 after population figures for that year were

taken,

€e
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during both years Swearson Bay wes censused later in the day than was
Area I, the figure for the former may include a time-of-day bias, Pairs
nesting in other areas, even alons the north shore of the point, may
have been feeding or loafing in Swearson Bay at the time of the census,
Finally, on the bias of past shoreline vopulations of similar areas,
the dabbling duck population of Swearson Bay should not have been as
great as recorded, The natural shorelines of both areas were overgrown
with emergent vegetation and diéd not represent what would generally be
considered good dabbling duck breeding habitat. The true population
increase resulting fr<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>