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INTRODUCTION
Foreword |
Expanding populations, more leisure time and increased stendards of
living since World War II, have resulted in an ever increasing demend in
the United States and famnsde for outdoor recreation in the form of hunting

and fishinge.

Carhart (1951), writing in Sports Afield magezine and referring to the
United States alone, states thet 7,8.6,168 fishing licenses and 7,505,258
hunting licenses were sold in 1943 in all statese By 19h9 the ennual
sale had inereasea to 15,478,570 fishing licenses and 12,758,698 hunting
licenses., An analysis of 1947 expenditures, based on & questionnaire sent
to two thousend sportsmen in all walks of life, showed theit sportsmen spent
directly and indirectly almost four billion dollars on their sport that
yeare. This was gréater then 21l sales by reteil drug storesg more than
double all retail liguor sales; four times the business in jewellery
stores, and mere then the income of all gasoline filling stations. Whether
free public hunting and fishing in the American and Cenadian tradition can
be maintained for this army of hunters and fishers is the problem facing

wildlife administrators tedaye

Ducks and geese are partigularly prized as geme, The number of
sportsmen hunting waterfowl based on duck stemps seidg {required of all
duck hunters in the United States over 16 years of age)}, increased from
635,001 in 1935 to 1,383%,629 in 194% and to 2,127,598 in 19L48. Sales
declined Hto 1,903,6Lk in 1951 (official releases of the United States
Fish and Wildlife Serviee). Waterfowl hunting has increased in fanada in

2 like mennere



Cottam (1947) regerds the waterfowl resource as representing a
capitalized investment of one and 2 half billion dollars, and estimates
that 300 million dollars are spent each year harvesting the annual waber-
fowl surplus, This appreissl mekes no allowance for the value of the meat
obtained, nor for the sesthetic values which are very real yet cammnot be

expressed in dollarse.

Paradoxically, as the demend for more waterfowl increeses the means of
meintaining even the present population decreasé@ As the human population
of the continent expends, more land is needed for ferming end other
activities. Mershes and other wet lands are dreined destroying the only
hebitat in which waterfowl cen existe. Cottem (loce cite.) states that by
1920, 100 million acres of weterfowl habitet in the United Stetes had been
destroyed as such, and that this destruction had contiﬁueds though at a
somewhat reduced pace; Bennett (19%8), discussing the state of Iowe, shows
that between 1900 and 1938 the duck pfoducing habitat was reduced from six

million acres to about 50 thousande

In Canada & similer situgtion is developing. In Alberta, Saskatchewan
and Menitobe, there were 3,600,000 scres under cultivation in 1900. By
1930 this had increased to 33,1569000 sacres, and by 1947 to nearly
- L3,500,000 (Dey 1949). This great expension was by no means all the result
of drainage, but the'impact upon the waterfowl population was almost the
seme as if it had beene Thousands of small prairie sloughs and potholes

which were originally surrounded by naetive prairie are now culti-
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vated to the water's edge, All that remains of the original waterfowl

habitat is the water, and that only in abnormally wet years,

Apart from the lore of the duck hunter no one knew very much about
waterfowl, or made much effort to learn more, until the drought of the mid-
thirﬁies focuged attention upon the dwindling flights, Since that time,
and particularily during the last éecac‘le when an attempt has been made te
manage the resource on a continental basis, there has been a tremendous

increase in waterfowl research,

Emphasis was first laid on census and census techniques, It was
imperative to find out how many waterfowl there were so that regulations
could be designed to protect the birds from extinction,and at the same time
to permit some hunting if at all possible, By far the major portion ef
expenditures on waterfowl in both Canada and th¢ United States, (apart
from the refuges operated by the United States Fish and Wildlife Service
in the ﬁnitea. States), is still, by necessity, on the census phase of the

WOYK,

Basic waterfowl research is increasing however, Many State Game
Departments now employ waterfowl biologists to invéstigate local problems,
The work of the Illinois Naturalyﬁistory Survey has been particulazly -
msj;s"uand:’i.nge Special investigations by the United States Fish and Wildlife
“Service both in the United States and Cenada during the last 15 yesrs have
added greatly to our knowledge of the ecolegy of nesting waterfowl, The
intensive study of botulism at the Bear River Marshes in Utah is also

noteworthy, Establishment of the Delta Waterfowl Research Station at



==
Delta, Manitoba for the specific purpose of basic research in x#aterfowl,
and for training waterfowl biologists, was a tremendous stride forward,

The North-ecastern Research Station at Fredericton, New Brunswick was set

up .for a similar purpose,

Ducks Unlimited, financed by the voluntary contributions of United
States duck hunters, has, since its inception in 1938, spent over three
million dollars teo increase and maintain waterfowl breeding areas in

Western Canada,

Previous Work

Although there have been many investigations in recent years into the
ecology of nesting waterfowl these have been conducted in areas quite

different ecologically from that discussed in this paper.

Bennett (1938), and Low (1945), deal with the ecology of the blue-
winged teals and redheads in Towa, Xalmbach (1937) reports on investiga=
tions into crow-waterfowl relationships in the transition zone,or aspen
grove area,of Saskatchewan,and the edge of the coniferous forest in Alberta,
Kalmbach ( 1938) gives data on waterfowl breeding populations for the years
1936 and 1937 on the Iower Souris Refuge in North Dalcota)’but like Hochbaum's
work on the Delta Marsh in Manitoba (1944), and that of Williems and
Marshall in Utah (1938), these observations relate to breeding popula'ftions

on large marsh areas,

Furniss (1935), (1938), deals with an area more closely resembling that

which will be discussed, But although he studied waterfowl on a series of
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small water bodies, his study area "on the divid ing line between the
typical Canadien and Trensition ILife Zones", Furniss (1935}, is quite
different ecologically from the Missouri Coteau, Evans (1949), end

Kiel (1949), (1950)9 studied nesting populations and reproductive success
in the Mimnedosa pothole area of Hanitoba, Although the water areas
differ physically and ecologically from those of the study area in the

Missouri Coteau, interesting comparisons can be made,

Scove of the Present Work

Waterfowl range the length and breadth of this continent and into
'South America, Since this is so,it is beyond any individual té study the
complete ecology of even one of the many species of waterfowl classed as

game, Each investigator must work out the ecology of that part of the
life cycle spent in his own small ares,and contribute his findings to the
general problem, The work herein reported adds a little more to the

general knowledge of nesting waterfowl,

The original objective was to discover how broods of flightless
ducklings react to drought. Specifically how far they can, or will,
walk to water, and how successful they are in their sesrch for it, The
study area was selected in this particular section of the Missouri Coteau
becsuse it was known to have a good duck breeding population in normal
years end to be subject to drought, During the three years of intensive
study water conditions were excellent, and there was no opportunity to
learn how waterfowl would react to drought, Breood census work however

gives valuable infermation on this point,
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In the course of the investigation it was necessary to census the
nesting population, find nests, and search for broods, It was apparent
that these observations were important in themselves, and the investiga-
tion soon expanded intec a study of the ecology of waterfowl in the area;

of which, in the end, the original objective became a minor part,

The investigation is preliminary in that the datg ébtaine& and the
conclusions drawn are mostly of an observational nature., Many interesting
opportunities for intensive research on specific aspects of the problem
were revealed, For instance, why are some water areas occupied and others
not, and what factors are responsible for the differences in plant communi-
ties between water areas, These problems are only two of many that were
most enticing but beyond the scope of this enquiry. One had to be content
to discover that a condition existed while the reasons for it could only

be surmised and relegated to more intensive research,

The work was conducted under the auspicies of Ducks Unlimited (Canada).
The general plan and field supervision were the responsibility of the
author, The field work was carried out in 1947 and 1948 by Lloyd Sutton,
then an undergraduate from the University of Manitoba. Sutton prepared the
map of the area, In 1949 the area was practically dry in the spring and
after a preliminary survey in early May work was 6.:4'.'scoxr{;:i.m;.ecl0 Dave
Peterson, also an undergraduate from the University of Manitoba, continued
the field work in 1950, The 1951 data were collected by the author, All

botanical data, compilations, summaries and conclusions are his,



Figure 2

Mep showing the location of the study aress
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THE ARFA

General

The Missouri Coteau _:‘Ls a prominent topographical feature of the
western plains, This great terminal moraine stretching north-west from
the International Boundary south of Weyburn, Saskatchewan, to a point
about thirty-five miles west of Prince Albert, marks the bég:i.nning of the
third prairie s’ceppe; Along its more southerly extension the escarpment
rises abruptly two hundred to five hundred feet above the plain to the

east, To the north it is less well defined,

The relief is described in the Soil Survey of Saskatchewan as follows:
"The topography is characterized by a pronounced "wavy"
relief; even on the undulating phases the local relief is
usually sufficient to produce a suceession of low knolls, long
smooth intermediate slopes and shallow undrained depressions
or sloughs, On rolling phases the above type of relief is
accentuated, forming the knob and kettle topography typical
of morainic deposits." (Figure 1)
The undulating phases are cultivated but knob and kettle areas are
utilized as grazing land, The numerous water bodies and uncultivated

conditions in knob and kettle areas make them very attractive to water-

fowl about to nest, .

Location and Description of Study Area

The study ares comprised four and one qﬁarter square miles of a knob
and kettle area approximately twenty miles west of the city of Moose Jaw
(Figure 2), Specifically, sections L and 5 and the south east quarter of
9 in township 16, range 29 west of the second meridian, and sections 32 and

33 in township 15 of the same range (Figures 3 and L)




Figure 3

Aerial photograph of Study area. Looking south=east over
Campbellts Rench. May 19, 1950, '







Figure L
Mep of study aret.
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The Seil Survey of Saskatchewén places this area in the Browmn Soil
Zone and classifies it ecologically as "Mixed Prairie-Western Section",
The location is actually on the extreme ‘eastem edge of the Brown Soil
Zone since the 'boundary with,the Dark Brown Seils follews the edge of the
Coteau ten miles to the east, The soil is a clay loam whn.ch has been
developed on glacial till, The stony hillsides are further indication of
glacial origin, The study area is a sample of a total of 2,038,600 acres

of similar soil type and topography .

’With the ~excep1:ion of the west half of section five, which is some-
what less m.gged, the entire study area is used for grazing, The steep
relief results in 2 high rate of run-off and since drainage has not de-
velo}ﬁed the water colleets in the many depressions between the hills,
The hillsides support only a rather sparse growth., The prairie crocus

(Pulsatilla ludoviciana) is a conspicuous feature of the vernal aspect with

moss phlox (Phlox Hoodii) dominant on the dry hill tops, Spear grass

(Stipa spp.), blue grama grass (Bouteloua gracilis) and sage (Artemisia spp.)

are co-dominants on the hillsides (Fig, 5). Some water areas support a
part‘ial ring of aspen (Poﬂus tremloides) usually on thé north side of
the pond sheltered by a hill, Willew (Salix sp.) bunches are frequently
found in similar situations, Extensive commmmities qf snowberry (Sympho-
ricm s occidentalis) occur on the northern slopes of the hills, where
m@istﬁre conditions'_are better, in shallow ravines where the snow is held

in the spring, and on the edges of many of the water areas, Silverberry,
(’Elaeamus commutata) frequently occurs with féhe snowberry as do thick



Figure 5. Typical hillside mid=August. Dominated by sage
end spear grass. August 18, 1950,

Figure 6, ™Buckbrush™ = mixed snowberry asnd silverberry in
the foreground, wild rose at water's edge. Snowberry extending
up the shallow drews where snow lies late in the spring. Used
a8 nesting cover by several species of ducks. .

Pothole 139, June 26, 1950,







tangles of «wila rose (Rosa sp_p.). Communities of snowberry or mixed
commmities of snowberry and silverberry or w::.ld rose are known locally

as "buckbrush® (Fig. 6).

Classification of Water Areas

The study area contains 261 separate wager bodies, From the
beginning it was apparent that these could be divided on the basis of
annual iongevity and floral composition into three groups, potholes,

sloughs and hay sloughs,

"Pothole" is a precise geological term which has been absorbed into
the language of waterfowl workers without any attempt at precise definitionm,
It is applied to any water area up to fifty acres in size so long as such
water areas are closely grouped, The term "Pothole Area" is applied te the
district where such a condition occurs, In this work the term pothole is

used to describe a specific type of water area,

The typical pothole is a basin-shaped depression usually less than a
half acre in size (Figs. 7 4nd 8), After a normal spring run-off many of
~ these small "catch basins", which occur at any‘ elevation in the hills,
contain as much as three feet of water, ILoss of water is rapld hewever,
and by August 1st, even in years of normal precipitation, between one third
and one half are dryk(F:Lg.58). The vegetation is that of a fresh water

ehvironment. Although the emergent dominant varies between potholes it

will be either bur-reed (Spar arganium eurycarpum) or water parsnip (S:unn

c:.cutaefol:.um) in the deeper areas, and carex (Carex SPPe)s Spike~rush



Figure 7. Typicel pothole, - Vernal aspecte One~eighth
acre in size. Seldom used as territoriel water by nesting pairse.
Contains about three feet of water, '

Pond 99. -May 19, 1950,

Figure 8, Pond 99. Late summer, Overgrown with bur reed
and water parsnip. Contains about eighteen inches of water. .
Broods are almost never feund in such situations,

August 19, 1950,







Figure 9. Shallow pothole, Vernal aspect,. A quarter
acre in size, Water is about eighteeén inches deep, Note
gauge in pond, Very seldom used by waterfowl,

Pond 50, May 25, 1950,

Figure 10, Pond 50, Dry August Sth,
August 20, 1950,







Figure 11, Shallow half-acre potholes. Vernal aspects
Used sparingly by nesting waterfowl. Water about a foot deeps

Pords 81 and 83. Mey 25, 1950,

Figure 12, Ponds 81 end 85. Late summer., Both overgrown
by dense spikerush. Pond 83 dry, other conteins a few inches
of water. Broods are elmost never found in such situations.

August 20, 1950,







‘17 - :

(Eleocharis spp.) or marsh smartweed (Polygonum sp,) where the water dries

up early in the season, In such situations the pothole is usually completely
overgrown, Floating and submerged aquatics include yellow water buttercups

 (Ranunculus sp,) and white water buttercups (Batrachium sp.), smartweeds

(Polygonum spp.) and duckweeds (Lemnae minor and Lemae trisulca). Water

plantain (Alisma spp,) and arrow head (Sagittaria cuneata) occur occa-
sionally., Growth is usually quite dense in potholes and the roots form a

solid mat making wading relatively easy,

The sttédy area contains 208 potholes, As with most classifications
there are exception:g.. Some very small areas which hold only a few inches
of water in the spring and are dry very earlj in the season have been
_‘recorded as potholes, even though they lack the characteristic vegetation
-as described above (Figs.- 9 and 10), Some quite large, but very shallow
areas, which are also dry early in the season have been classified as

potholes en the basis of vegetation (Figs, 11 and 12),

Sloughs occur up to about three acres in size, Two distinet types
are found., The so called "Alkali® slough and the hay slough, These are

readily identified by their characteristic vegetation,

The local term "Alkali" slough results from the deposit of white salt
which appears along the edge. of the drying mud during low water, "Saline"

slough is a better term, few of these sloughs are very alkaline,

Dominant emergent plants in sloughs are hard stem bulrush (Scirpus




Figure 13. Sloughs 107 end 108, Vernal aspect. One=
quarter end one-half acre in size, Emergent growth of previous
yeer broken down and covered by high water. Depth about three
feet. These areass always contain territorial pairs,

Mey 19, 1950,

Figure 1h. Sloughs 107 and 108, Late summer. Outer
margin of alkali bulrushs imner ring of hard stem bulrush.
Such areas almost always contain broods.

August 20, 1950,
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Figure 15

Slough 150, ILate summer, This area always contains terri-
torial pairs in the spring and broods during the brood season,
The emergent plant is alkall bulrush, The water depth about

three feet, »
August 20, 1950,
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acutus) and alkali bulrush (Scirpus paludosus), These emergents often

form eoncentriec rings of vegetation around the sloughs, the alkali bulrush
occupyﬁngv the shallow shereward zone (Figs, 13, 14 and 15), True aguatics

include sago pondweed (Potamogeton pectinatus), musk grass (Chara sp.),

and horned pondweed (Zamnichellia palustris). The bottoms of "alkali"

sloughs are invariably sof't and ﬁucky, making wading very difficult, In

~ the years spent in the area none held more than three feet of Wat‘er.. How=
ever, in some ca'ses the rock—rim:ﬁed shorelines indicated that at one time,
since the recession ,Of the glacier, the water had been much- deeper, Twenty-

eight Water bodies classified as sloughs are found in the area,

. Hay sloughs are open water areas until about June 15th, (Figure 16),
after which tht.ay‘become completely evergrom with whitetop grass (Scolochloa
festucacea)(Figure 17) which, as the name implies, is cut for hay in drier
jears. On the shallow edges, sedges (Carex sp_p_.) are frequently found in
an almost pure community, The water may be as deep as three feet, The
thickest growth is found, however, in areas which are most likely tb dry
up during the summer (Figs. 18 and 19). -During 1950 and 1951 water levels
have been continuously high in some hay sloughs and the stand is becoming
progressively thimmer, 014 residents claim, on the basis of experience,
that these areas will revert to bulrush, This is difficult to believe,
since bulrush is unliicely to ecesize under high water conditions, 'The'
growth of whitetop is usually so dense that all other plsnts, except duck-
weeds, are eliminated, Where deeper water has opened out tﬁe cover the

characteristic pothole aquatics appear, namely water buttercups and smarte




Figure 16, Hay slough number 1, Vernal aspect, Always
used by several territorial pairs, Water about four feet deep,

May 19, 1950,

Figure 17, Hay slough number 1, Iate summer, Overgrown
by whitetop grass, Small areas of open water in middle, Al-
ways contains broods, Water still about three feet deep,

August 20, 1950,







Figure 18. Hay sloughe Vernal aspects Whitetop grass
just appearing., Water about eighteen inches deep. Used
annually by territorial pairs,

Pend 8. May 19, 1950,

Figure 19. As above, late spring. Completely overgrown
by Garex and whitetop greasse Still contains ebout eighteen
inches of water. Brocds ere almost never found in such situa-
tions, particularly as the water becomes shellewer., Comparison
with Figure 18 illustrates the very rapid growth of these emer~
gent plantse :
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weeds, indicating: a fresh water condition, Twenty-five hay sloughs were

found in the area,

Water Supply

The water areas are replenished each year by melting snew, A good
run~-off depends upon three factors, a saturated soil condition the previous
fall, hard frozen so that losses to the soil by percolation are minimized,
at least an average snowfall; and a delayed but rapid spring break-up.,

An above normal snowfall semetimes produces less run-off than one much
lighter if daylight thawing and night freezing continues over a long
period of time, Iosses to a relatively dry soil are high under these

conditions, Losses to sublimation are also said to be considerable,

There are no precipitation records for w1;he study area, However the
Saskatéhewan Soil Survey gives the amnual precipitation at the town of
Caron, which is located on the flat about eight miles north, as 13.79
inches, It is préba'bly somewhat higher in the hills where the Study area
is located, Much of the precipitation falls as rain during the spring
months and is a significent factor in prolonging the existence of the

water areas,

The actual amount of rain which falls however, may not be the mest
important factor, Significant rainfall is usually associated with the
passage of warm or cold fronts, Unsettled weather,with above normal
relative humidity and generally lower temperatures ,often persists for
- several days,effectively reducing evaporation and thus prelonging the

existence of temporary ponds,
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Relative Iongevity of Ecological Types

Ranchers, longv résiden'l: in the area,report that in dry years the
sloughs are thé Jast to go dry. Reference te/:Figure 58 confirms this,
Thus on August 15th, 1947, 64 per cent of the potholes and l;.5'pe.r cent of
the hay sloughs were dry but only 10 per cent of the sloughs, In 1948
the percentages on the same date were, 48, 52 and 19 and in 1950, 56,

12 and I.,. (one slough only).

Many potholes begin the spring season with water depths as great or
grester than some of the sloughs, Yet by the first of August the water
in meny of these potholes has disappeared, If we assume thaf evaporation
ratves_are similar then some other factor must operate to reduce the water
levels in the potholes more rapidly than in the sloughs, Their relative
locations appears to supply the answer; Almost without exception.
potholes are found at higher elevations on the hillsides and on the
benches between them, The sloughs on the other hand occupy the lowest
eleirations in the area, It is probable that there is a h:.gh seepage loss
fmin potholes, while the levels of the sloughs are supported by ground
wé.ter. v'To obtain infozmafion on this point markers were plé.cea in typical
pothé'l‘els‘ on the hillsides and in adjacént sloughs, The losses to six
;éothoies frem May 23rd to Aﬁgust 15th were 16,25, 18,25, 13.75, 17.75,
15,25 and 13,75 inches, During the same period three sioughs lesf énly |
- 14,25, 10,5 and 13 inches respectively, while a large hay slough lest

9.5 inches, Iosses to percolation vary of course with the permeability

/
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of the pond bottom, Potholes are usually more heavily overgrown with

emergent plants than sloughs, Whether the difference in transpiration

is great enough to affect the relative water loss is not known, Alkali
sloughs are more open to wind action then potholes, which are usually
contained in deep pockets in the hillsides, and should lose more water

to evaporatien,

There is then a significant difference in the rate of water loss be-
tween potholes and sloughs, This is believed due to percolation losses
from potholes which do not occur in sloughs until late in the season when

the water table itself has fallen,

Considerable space has been given to the difference in rates of water
;‘ loss between sloughs and potholes and the probable reasons for it, This

| factor is important in deciding on a development program for such an area,
The problem will be discussed further under the heading "Development Plen

for the Area®,

Relation of Total Dissolved Solids to Characteristics ofSloughs and Potholes

Censtant leéching of soluble salts downward from the potholes into the
ground water accounts for the fresh water vegetation which characterizes

them, Such waters percolating downward through the soil to the water table

carry an increasing quantity of dissolved salts which finally reach the

sloughs through the ground water,

To confirm the fresh water condition of the potholes; samples from

sloughs and potholes were analyzed for total dissolved solids, Samples
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from four typical- potholes contained total dissolved solids ranging from
1,600 to 4,000 parts per million, the average being 2,187, Samples from

’ fiire sloughs ranged from 3,200 to 42,300 parts per million and averaged

- 19,820, The samples were teken in May, By August these concentrations
would be greatly increased by evaporation, The slough which contained the
greatest amount 6f‘ dissolved solids, (42,3 P.p.m,) appears to exceed the
“tolerance limit of even most halaphytes by late summer, It supports only
a narrow margin of alkali bulrush, Even the extremely salt tolerant

sago pendweell isl absent,

No water samples from hay sloughs were analyzed but the vegetation .

indicates a fresh water condition, Whitetop grass is never found in sloughs,

Vertebrates Other than Waterfowl

The foilow:‘.ng list of birds and mammals found in the area is not
intended to be complete, It includes only those in the commnity whose
activities might have some direct affect on waterfowl, Sub specific

names are from Peterson's "A Field Guide to the Birds" and from Soper (1946).

Birds

Crow (Corvus brachyrhynchos)., Common, nesting in aspen and willow

bunches around water bodies,

. Magpie (Pica pica), Fairly cmn, nesting in willow bunches around
water bodies,
Hen Hawk (Buteo spp.). One or two pairs on the study area in each year,
Marsh Hawk (Circus hudsonius). Fairly common, ‘A nest foumd in thick

snowberry,




-27=

American Coot (Fulica americana), Common, Nesting in both hay and
"alkali sloughs",

Sora Rail (Porzana carolina)., Cemmon, could be flushed from almost
any hay slough or overgrown pothole,

Horned Grebe (Colymbus auritus), Fairly common., Several pairs

nesting on the area each year,

Eared Grebe (Colymbus nigricollis californicus). Rare,

American Bittern (Botaurus 1&ti&hosus)_. Occasional, More common

in recent years,

Mammals

Franklin Ground Squirrel (Citellus franklinii), Occasional, Said to

be common in somé_ years but was never so during the years of the
investigation,

Richardson Ground Squirrel (Citellus richardsonii richerdsonii),

Fairly common but not nearly so abundant as in 1910,

Muskrat (Ondatra zibethica cinnamomina), Fairly common, confined to

deeper sloughs and artificial impoundments,

Porcupine (Brethizon dorsatum epixanthum), Occasional, common in

some years, Found in thick snowberry patches, g

Coyote (Canis latrans nabracensis), Common,

Badger (Taxidea taxus taxus), Fairly common,

Skunk (Mephitis_ mephitis hudsonica), Occasional,

Weasel. (Mustela frenata longiceuda)., Reported by Soper to range

through the plains but not observed in the study area,
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The Weekly Census

Weekly counts of ducks on the study area were made from May 20th to
August 28th in 1947, May 5th to August 10th in 1948 and May 22nd to June
19th in 1950, One count was made May 20th to 22nd in 1951,and brood counts

on June 22nd to 26th :Inclusive,and August 15th to 17th inclusive,

Counts were made from the hills surrounding the ponds, Care was taken
not to diéturb the birds to prevén’c recounting on adjacent ponds, Since
ducks are relaltively tame during the territorial phese of the breeding
cycle this was not difficult,and it is believed that the weekly counts
were quite accurate, After the middle of June the ponds were carefully

searched for marked and unmarked females with broods,

The ducks observed were recorded as pairs, single males or flocks,
Pairs and single males were assumed to repreéen‘h _potential breeding
birds (Hochbaum 194);), The refinement of recording sinéle drakes and
groups of drakes separately was not used until the 1948 season, Génsequently
the data for 1947 are not strictly comparable with those of subsequent years,

This will be dealt with more fully in the section on Nesting Populations,

Tocation and Recording of Nests

The area was methodically searcﬁed for nests, The snowberry patches
were worked back end forth at short intervals and the grassy borders of
each water area thoroughly covered., Intensive nest searches were carried
on during the short periods when two men were available, otherwise the

observer worked alone,
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Nests found were given a number and the species, type of cover, number
of eggs, distance from nearest water etc. recorded (Figure 20), The nest
was visited at bregular intervals until it was established that the complete
clutch of eggs had been laid, The hatching date was then estimated by
allowing about twenty days from the dropping of the last egg, The nest
was not revisited until just before hatching, at which time an attempt was
made to nest trap and mark the female, Trapping was delayed until this
later date to try to decrease desertion by taking advantage of the close

attachment of the female to the nest during the last days of incubation,

Data were kept on the success of each nest and,if unsuccessful,an

attempt was made td identify the agent responsible,

The original plan included a study of territorialism and the relation
of' the female, nest and brood, to the original territory. It soon became
apparent that the many water bodies in the area made such a study impractical

so it was discontinued,

Trapping and Marking Nesting Females

Females were trapped on the nest using either a hoop trap, Figures 21 _
and 22, or a box trap with a sliding front, Figure 23, Capturing waterfowl
By means of nest traps is believed to have originated with the late R, D,
Harris while employed by Ducks Unlimited (Canada) on the Big Grass Marsh
in Manitoba, T. R. Randall evolved the hoop type trap while banding in

‘Southern Alberta, The technique is-also described by Sowls (1949, The

&
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“Figure 20 .. ...
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Figure 21, Hoop trap set over pintail nest.
May 21, 1947.

Figure 22, Hoop trap dropped on pintail nest.
May 21, 19k7e
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The box trap with the sliding front panel is believed to be original

with Sutton,

Either of these traps was set over the duck's nest, The hoop trap
was secured by a pin driven into the ground, The foreward edge was then
propped up by a stick so that the female could return to her nest, A
long cord was fastened to the stick and stretched out on the ground to a
point beyond the normal flushing distance of the female, To be safe at
least 150 feet of cord was used, The operator then left the area return-
ing several hours later to drop the trap, If the female had not r eturned,
or was not caught, the trap was not reset if the hour was late so that
she would not be kept from her nest overnight and the eggs chilled, The
box trap was operated in a similar mamner, the front panel being dropped
by means of a pull string, It was considered superior in héaVy snowbeﬁ-y
.since it was unnecessary to clear away so much of the cover in order to

get it,

Some Pemales were very difficult to cateh if the first attempt failed,
Some were never caught, It was found helpful to tie a stone to the for-
ward edge of the hoop trap to increase the rate of fall and to hold the
edge of the trap more firmly on the ground when a duck had been caught,
In pul'ling. a trap the string had to be grabbed and pulled instantly, A
gradual tightening would almost :i.nvariably flush the bird before the trap
fell, Traps in heavy cover, and particularly box traps, must be set so that

the female can reach her nest along her accustomed path, Otherwise she may
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be a long time in returning or may desert, One would expect the sudden
fall of the trap to panic the hen to the point where she would accidently
break her eggs, This very seldom occurred., In most instances she appearéd

to be trying to protect the eggs by holding the trap away from them,

Wadkins (1948) 'briefly discusses the history of marking birds and
mammals for later identification, Data are given on the suifability of a
series of dyes using a number of different solvents. Sowls | (1949) reports
the use of "Aeroplane dope" to mark nesting females at Delta Manitoba, In
1947 the females trapped in this study were marked with artists" oils
diluted with carbon tetrachloride, Although on original application the
color was gquite intense fadj.rig was rapid, The ‘longest record for this
marking to be visible was thirty-nine days. ihere were several cobservaw-
tions of thirty days., Four colors, red, yellow, black and white applied
to wings or tail (Figure 24) were found to give sufficient combinations to
identify the number of ducks which it was expected would be trapped, since
females ef_ different species (could be marked identieally. The birds were
banded with standard United States Fish and Wildlife Servicevbands at the

same time,

During the winter of 1947--1948 experiments were carried out with
marking lacquer provided by the Sherwin-Williams Company of Winnipeg, Red,
yellow, black and white lacquer was applied to stretched wings of ducks

collected during the hunting season, These wings were exposed to the




Figure 23, Box trap set over pintail nest in heavy snow-
berrye.
June 16, 1947e

Figure 2. Female pintail merked, bsnded and ready for
releases

May 11, 1948,
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elements during the latter part of the winter and spring, ILittle fading
occurred so this lacquer was adopted to replace the artists! oils and used

in the field in 1948 and 1950,

In.l9l..8 the longest period from marking to last observation was thirty-
seven days with several other sightings as long as four weeks, Heavy nest
'losses reduced the humber of hens marked in 1950 and only two were relocated,
one after twenty-four days and the other after twenty-two, The latter
female was sighted on three different occasions., Nineteen days after mark-
ing it was noted that the colors had "faded" badly, The disappearance éf'
-the coclor was more 1ikely due to the activity of the femsale than to fading
of the color itself, Iacquer covers the feathers but dries quickly foming
a coating with little penetration, If the hen worked at it with her bill she

could probably chip it off gradually, This is likely what occurred,

Brood Counts and Iocation of Marked Females

In 1947 and 1948 systematic searches were made of each water area to
locate marked broods, No attempt was made to carry out a complete brood

census though the broods seen during the search for marked females and

during the weekly census were recorded, These data cannot be used to estimate

total brood productions since all the water areas were not waded and “beaten
out", nor was the whole area covered at the one time, This is essential if

| a.nythlng approaching the total number of broods is to be located,

In 1950 the scope of the work was expanded and a definite attempt

made to correlate the estimated breeding population and the number of broods
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produced, A complete brood census was carried out on June 25th, 26th and
27th to count the early broods and another count on August 17th, 18th and
19th for late nesters, These coun'bé were spaced far enough apart So that
' the early broods wpuld be on the wing before the second count wés made,
Only flightless broods were counted, Counts made in 1951 were similarly
spaced, Due to heavy cover it was impossible in most instances to count
the number of ducklings per brood accurately, The census was of broeds
not ducklirigs. Pemales which by their characteristic "feigning action"
indicated a brood nearby, were counted as broods, ew'ren though the brood

itself was not seen,




THE NESTING POPULATION

General

- The number of pairs of ducks nesting in the area each year from
1947 to 1951 inclusive, (excepting 1949), are given in Table 1, The
1951 data are baseci on one count only, those for other years on weekly
counts made during the nesting seasoh. Due to the emergent growth,counts
of territorial pairs are not accurate after about June 25th,and data

obtained past this date are not used,

The nesting populations given in Table 1 are not completely accurate
since they do not take into account the "turn over" in nesting populations,
It is difficult to establish the total number of nesting pairs using the
area since they may have used it at different times, Table‘ 1 gives the
nuin'ber of nestir;g Pairs on the study area when the population was at its
maximum, Since the mating and nésting season extends over a considerable
peried,/drakeé whivch abandoned their territories before the maximum was
reached?a.nd late mgsters which may have occupied territories after the
counts were discontinued,would not be included, The data for pintails
(Anas acuta tzitzihoa) and mallards (Anas platyrhynches platyrhvnchos)

are affected the most,since in these species the period of territorial

oceupancy by the drake is short once the hen begins to incubate, Blue-

winged teal (Anas discors), shoveller (Anas clypeata) and baldpate (Anas

americana) drakes remain on territory much longer, and total nesting

population figures for these species should be quite accurate,

The actual counts themselves are accurate only within limits,




TABLE I

NUMBER OF NESTING

PAIRSL

Species 1947 1948 1950 19512
Blue-winged Teal 71 114 68 90
(2lols)? (3849) (2543) (28.0)
Shoveller 59 L7 1 52
(20.2) (15.9) (1565). (16.1)
Gadwall Lo 25 - 28 33
| (13.7) (8ely) {10.6) (10.2)
Pintail 39 27 ' 3), 57
. (13.9) (951) (12,8) (17.7)
Baldpate - 33 2l 2l N
(1143) (8.1) (846) (7o)
. Mellerd 7 Lo 39 34
‘ (9.2) (13.5) (1he7) (10.5) ,
Lesser Scaup 10 10 12 bk
(3L4) (33) (Le5) (1.2)
Ruddy ‘ 5 1 6 S 11
(1.7) (e3) (2.2) (1.2)
‘Canvasback L 0 2 8
- (2.2) («7) (24
Redhead 2 5 9 10
, (+6) (1.6) (3+3) (341)
Green-wirged Teal . 2 2 1 5
' (+6) (+6) («3) (1.5)
Total 292 295 26 321
Pairs / sq. mile 68 69 62 75
Per cent Anatinae 92,8 "~ 9Le5 8940 91.9
(Surface Feeders)

1 Lone femeles observed were counted as breeding pairs and were added to
the data obteined from the graphs to arrive at these figures. This
sccounts for the slight discrepancy when compared with the graphse

2 Based on one count only.

3 Percent of tetal,
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Double counting certainly occurred in some instances and all lone drakes
may not have represented breeding pairs, In so;ne cases novice drakes may
have been included as territoriall males (Hochbaum 1944 P, 70), Changes in
the number of pairs or single drakes of less than five units are probably

not significant,

A singie count of pairs and single drakes does not give a reliable
census of the actual number of nesting pairs on an area due to the Aiffi=-
culty of separating migrants from the resident breeding population, Such
a distinction can be made on small areas by observing the behavior of the
birds, (Hoehbaum 194), but on' a studj area over four square miles in
extent containing 261 water bodies s Such an approach was impractical,
particularly when the population estimate was only part of the problem,

It was necessary therefore to deal with mass data,

To obtain a complete picture of the population during the terri-‘
torial phase of the nesting seé.son, graphs were prepared for each spécies
on which frequency polygons were drawn for the number of pairs (seen on
each weekly count, for the r;mnber of single drakes apparently on territory,
and also for the total breeding population'.' By studying these graphs a
decision was reached on the size of the nesting population of each

species, Iynch (1947) graphed single drakés and pairs to appraise the

success of nesting pairs in various habitats,
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Analysis of a Theoretical Population
Figure 25 shows the changes which would take place in numbers and

composition in a theoretical population of nesting .ducks? of a single
species,jin an area such as the one under discussion, The graph is based
on the nesting and territorial behavior of waterfowl, The abscissa gives
the dates on which thé counts were made; the ordinate the number of paired
ducks or single males counted on each census date, Since most lone drakes
at this time of the year may logically be expected to have a mate on a
nest nearby, they are assumed to represent breeding pairs, A third
fz_‘eguency polygon, called the "pair equivalent polygon", is therefore
drawn whic;h is the sum of the observed pairs and the lone drakes, and

represents the total potential nesting populatien on the a.rea;

From Figure 25, it can be seen that on May lst there were ten pairs
of ducks on the area and two lone drake‘s.. By May lith there were forty
pairs on the area and .f'ourblone drakes, However on Ma.j 21st this was
reduced to tv}enty-five peirs and five drakes and from this date on there

was a steady decrease in peirs during the remainder of the census peried;

At what date on the pair equivalent polygon can we say that the
population became stable? What point represents the true breeding popula=
tion? The clue is provided by single drakes, ' The peak of May 14th was
caused by the passage of paired migrants, for with the decrée;éé"i"mA pairs
‘between May 1hth and May 2lst there was no corresponding mcreasem
single drakes, which would have maintained the pair equivalent polygon at

the high level of May 1lith, Between May 21st and May 28th there is a
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further reduction in the number of paired birds, but this is matched by

a corresponding increase in single ara.kes, as the hens spend less and less
time on the territory, ana as a result the pair equivalent peolygon is re-
duced very little below May 2lst, At this point migration is finished,
the population is stable, and nesting has become general., Complicating
factors of course appear when graphs are plotted from field data as the
next few pages will reveal, However, with Figure 25 as a guide, the graphs
can be interpreted satisfactorily, The slight discrepancies betwéen the
number of breeding pairs as indicated-en the graphs and that shown in

Table 1 is due to the inclusion of lone females, presumgably off the nest,

in the total breeding population figure,

The best field data available are those of 1948, for that year an
observer was in the field early enough to record the migration of the
blue-~winged teals and shovellers s although it was still teo late for the

early nesting pintails and mallards.

Blue~Winged Teal Nesting Populations

Figure 26 is for the 1948 blue-ﬁnged teal population and comes close
to conforming to the theoretical population illustrated by Figure 25,
On May 5th the count showed fifty-five pairs of blue-winged teals on the
area and one lone drake; By May 20th the number of pairs had increased
to 107 and the lone drekes to thrgae. May 27th saw a sharp increase in
the number of lone drakes to twenfy—three , but the ﬁumber of pairs only
decreased by nine, It is believed that the pair polygon was supported by

the continuing migration of mated pairs, On June 4th, the number of pairs







had deelinéd. by foi'ty-six while the lone drakes increased by thirty-eight,
indieatiﬁg that general nesting had begun and that the population June Lth
was sta'ble; After June Lth the number of pairs continued to decrease

| whereas there was only a slight furfh'er increase of lone drakes and then a
continued reduction, This was due to abandonment of territories by drakes,
their éggregation into flocks, and departure for larger Waters on which to
undérgo the moult, It may have also been due, in part, to the re-estab-
lishment of pairs after the ‘destruction of first nesting attempis, The

population on June 4th is believed to have been the true nesting populatien,

Reference to the nesting data confirms the above interpretation of
the blue-winged teal graph, The observer was active in the area from Mayhth
and although twenty-two mallard and pintail nests had beerll located by the
24th of the month, no blue-winged teal nests were found until that date,
Thirteen nests were found during the next two weeks with clutches complete .
or almost complete, indicating that incubation was underway during the

weeks of May 20th to June 4th, the period of great decrease in mated pairs,

The graph illustrating the 1950 data for blue-winged teals, Figure 27;
is incomplete due to delay in getting into the field, Fortunately 1950 was
a year when migration was late, and more of the story is available than

would normally be the case,

The number of mated pairs decreased from seventy-five on May 22nd to
twenty-five on June 5th, During this period the number of single drakes

increased only from eight to twenty-four, This indicates that many of the
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blue-winged teals on the area May 22nd were migrants, snd had passed on
by June 5th, A further influx of paifs into the area occurred between
June 5th and 12th, aug;nentmg the early population already nesting,

Part of the increase in pairs between these two dates may be accounted
for 'by_the loss of early nests and the reappearance of nesting birds in
pairs, The 1eve]l:x'ng_ off of the polygon for single; males between June 5‘bh
and June 12th indicates this, though by this date some of the early nest=-
ing drakes would begin to abandon their territories, After Jﬁne 12th the
population bec.éme stable and further decreases in pairs_ were adeQuately
matched by increases in single drakes., The June 12th census was faken as

the nesting Popula’cion for this species,

The 1950 nesting popglation reached its maximum, according to the
graph, approximately eight days later than in 1948, This is supported by
other evidence, The first blue-winged teals were not seen in the study
area in 1950 until May 7th, whereas in 1948 they were already abundant on
May 5th., First nests of blue-winged teal were located during the week of
Ma.y 2, th to Jtmé 1st in 1948, but not until the week of June 7th to 1lith
in 1950, The data for broods also provides evidence, The June count
located no blue-winged teal broods in 1950 whereas in 1951, when migration

was more normal, thirteen broods were recorded. -

The 1947 graph for blue-winged teals, Figure 28, has been left to the
1last becsuse it conforms least to that of the theoretical population,
This is because in 1947 single drakes were not recorded separately from

flocks of drakes, or from groups of drakes forming courting parties,
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The frequency polygon plotted for drakes therefore represents all drakes
on the area not just territorial birds, The distortion produced is most
evident in the 1947 graphs for mallards and pintails (Figures 32 and 35),
Here an influx of drakes of both species in early June, (presumably post-
breeding birds), having no commection with the resident breeding popula«~
tion, completely destroyed the normal configuration of the frequenc& |

polygons:._

The 1947 graph for the blue-winged teals indicates that the main
migratioﬁ passed through the area prior to May 20th, 'I'hére is a slight
increase in p.a.irs up to May 26th, but not enough to be significant, I‘E
seems likely that the population on May 26th was a stable one since the
decrease in pairs each week from then on was at a uniform rate, indicating
that nesting and incubation were under way. The fregquency polygon for the
drakes confirms this, except that it is distorted by what must have been
an influx of unmated drakes 'be'kween May 26th and June 2nd, The selection
of the date on which the population may be said %o have become stable is
therefore somewhat arbitrary, since the correborating evidence which would
have been supplied bj the data from the drake polygon was masked by thié.
mflux. The May 26th point on the pair equivalent polygon was taken as

the 1947 nesting population,

Shoveller Nesting Populations.

Sheveilers are vei-y similar to blue-winged teals in territerial

'behaﬁor, the drake remaining on territory for a relatively long time
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after the hen has begun to incubate (Hochbaum 19).;1‘.).. .Graphs fer this
species therefore give good data the number of nesting pairs using the
grea; ) |

The 1947, 1948, and 1950 data are graphed in Figures 29,230 and 31,
Interpretation ef the 1947 graph is again difficult due to the distorbien
of the drake polygenl ﬁowever the steady decline in pairs from Yay 26tﬁ
supported by the increase in single drakes, (although distorted by an
influx of unmated birds as in the 1947 data for the blue-winged teals),
Justifies the selection of this date as the beginning of the peried of
stable numbers, The 1948 graph is good and there is no hesitation in
selecting May 20th as the beginning of the stable period. As previously
stated, m 1950 migration was delayed, This is apparent in the shoveller
graph for that year, The thirty-five pairs of shovellérs on the area on
May 22nd apparentlj included many migrants, since this number was reduced
to thirteen pairs on May 29th with no correspond:ing increase in lone
drakes, Anether wave of migrants came into the area between May 29th and
June 5th,.many of which remained to nest, The point on the pair equiva=-
lent polygon for June 5th is believed to represent the trﬁe nesting popula=~
tion, The disproportionate increase in drakes on June 19th cannot be

accounted for,

Mallard Nesting Populations
Dafa on the number of pintails and mallards which nested in the area

are not as reliable as those for the other species, This is because the
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period of territorial occupancy is relatively short in these species and

a larger proportion of the earliest arrivals may have already deserted

their territories before later migrants arrive, It was also impossible to
get an observer into the field soon enough to record early populatien

changes,

The 1948 data are the best for these early nesting species. Even so

the nesting season was underway before the first count was taken on May 5th,

Between May 5th and 12th, 1948, the number of mallard pairs de=
creased, Figure 33, and the polygon representing pairs crossed the single
drake peljgon during this period, Reference to the graphs for blue-winged

| teéls and shovellers, shows that this "eross over" takes place shertly
after the nesting population becomes stabilized, The best we can do is
assume ﬂ that the May 5th population is as close to the actual nesting populae
tion as it is possible to come, The single drake polygon shows no increase‘
in harmony with the decline in the number of pairs, This is no doubt due

to the short peried of territorial occupancy, the departure of drakes

from their territories just about balancing the appearance of lone drakes
as their hens began inéu'ba‘tion. The peak reached by the single drakes on

May 20th eénnot be explained on any logical ground, There was no decline

in mated pairs to compensate for it, The uniform number of pairs on the
area from May 12th to May 27th can be explained however, by the destruction
of the first nests and the return of females to their mates, This is

confirmed by the nest data which shows that of twenty-five mallard nests under
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observation during that time twelve were destroyed by predation or deserted,

The 1947 data for mallards, Figure 32, are of course, distorted by the
failure to distinguish in the records between single drakes and aggregations,
This distortion is‘v evident in the rapid increase in drakes between May 26th
and June 1llth, to numbers far beyond the original breeding population, The
count on May 20th appears to have been taken just after the crossing of
the pair and drake polygons and the population at this date is accepted
as the stable one, Between May 20th and 26th the decline in pairs and
resulting increase in drakes gives the graph a normal appearance, The
increase in the number of pairs between May 26th and Juﬁe 2nd was likellv

caused by nest destruction and the reforming of pairs;

The early nesting season for mallards in 1950 seems to have been
almost a complete failure; This is indicated by the graph, Figure 34, and
is further confirmed by the record of wholesale nest destruction and the
absence of broods on the late June brood census, Referring to the graph
it will be seen that the pair and single dreke polygons crossed four times
during the five weekly counts, indicating a condition where pairs were re=-
forming in numbers equal to the females commencing incubation, while the

population remained stable at about thirty-seven nesting pairs,

Nesting d;.ta confirm this heavy loss of mallard nests, During the
period May 29th to June 19th, of thirteen mallard nests under observation
ten were destroyed or deserted, The brood census in late June, which is
the height of the normal mallard brood season, located only three broods on

the area,
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Pintail N esting Populations

The pintail graphs for the three years are very similar to those of
the mallards, The 1947 graph, Figure 35, shows three successive influxes
of drakes on June 2nd, 1llth, and 26th which had no relationship with the
resident population, The vnesting population for that year is estimated to
have been about ferty-five pairs, as shown on the pair equivalent polygon
for May 20th. The cross over of the poljgons for the pairs and single

drakes took place prior to May 20th, .

The 1948 graph for pintails, Figure 36, indicates that the greater
part of an early migration of pintails were already nesting on May 5th for
even on this early date single dra.kes already exceeded the pairs, The
graph ‘suggests heavy nest losses resulting in the refoming of pairs at a

rate equal to the begitming of incubation by other fema}es. The relative

| positions of the single drakes and J1v;>:3.:i.1:'s remained unchanged until June Lth,
after which date the graph assumes something of the normal configuration,
The nesting data show that these nest losses did occur, Out of twenty-six
neéts under observation ten were destroyed during th_e period May Sth’ to
June 18th, From the graph the nesting populai%iqn was estimated at twenty-
five pairs, Judging from the number of nests foupa, (Table 11), this
estimate is too low but there are no data on which to base a higher estimate,
It must also be remembered that fhe period under consideration is suffic-
iently long for second and even third nesting attempts of an individ_ual hen

teo have been discovered,
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The 1950 graph for pintails, Figure 37, is noteworthy for the rapid
inerease in the number of xﬁated pairs from May 29th to June 12th and
particularly between June 5th and June 12th, Earlier in the seasoﬁ this
upward surge and rapid fall-off without a correqumding increase in single
drakes would be accounted for by the northward migration but at such a late
date this seems unlikely, On May 22nd about half the pintails were appar-
ently incubating since the population was about evenly divided between
pairs and lone drakes and the total nesting populatién on the area, as
shown by the pair equivalent polygon was thirty-five pairs, Single drakes
| already exceeded pgired‘birds in the population, Both categories and
particularly the single drakes, had greatly decreased by the May 29 census,
Between that date and June 5th there was a considerable influx of breeding
pairs info the area which apparently begen to nest almost immediately, This
movement supported the pair polygon at the June 5th census and also increased
the number Qf single drakes considerably beyond the number observed on May 29th,
That many of thege immigrants remained to nest is evident since the single
drake polygo;i shows no sign of a downward trend from June 5th to June 19th
as it would normally do s unless ‘the females of mated pairs were continually
commencing to nest and incubate, leaving the dreke alone on his territory
most of the time, Another factor was also operating on the twe polygons,
Nests were being destroyed by predation, (of twelve nests under observatian
seven were destroyed during this period), and at least some of these females
would reappear as pairs, This should, of course, have reduced the single
~ dreskes on the area but did not do so s again indicating that the nesting

population had been augmented, However, part of the June 12th influx aia
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~not remein to neét. Had they done so the disappearance of nineteen pairs
between June 12th and 17th would have bent the single drake polygon wp=
ward perceptibly during this period, even though at that time of the year

the drakes would have ‘been abandoning their territories freely,

It is then, extremely difficult to decide how meny pintails nested in
the study area in 1950, The polygon for single drakes indicates at least
eigh‘beén pairs, If we accept all the June 12th influx as nesters the
populaticﬁ would be a maximum of forty-four pairs, Since we know that at
least some of the influx did not stay té nest the best that can be done is
to assume that the nesting population was about thirty pairs in June,
There is no way of determining é.ccurately how many pair used the area in

early May,

From whence came this large influx of paired pintails so late in the
segson? There are two possible explenations, It could have been a late
migration, though this seems unlikely at such a late date even in a back-
werd season, or it could have resulted from heavy losses of first nests in
surrounding areas, The latter seems the more logical explasnation, Célls
(1950,vpp. 39-=40) refers to unsuccessful nesting of pintails and mallards

~in 1950,

Baldpate Nesting Populations
The data for baldpates will not be discussed in detail, The graphs

for the three years are presented in Figures 38, 39 and 40, Baldpate
drakes like blue-winged teals and shovellers remain: long on territory

after the female begins to nest, and are the drakes gost frequently seen
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with the female and brood, The 1947 graph is, as with the other species
discussed, distorted “py the failure to categorize the drakes obsérved;
It can be interpretated however without too much difficulty., The 1950
graph reflects again thé late nesting season and migration, into the area

between June 5th and 12th,

Gadwall Nesting Populations

Gadwalls (Anas streperus) are late nesters, The first nests of this

species found were on June 7th in 1947, June 8th in 1948 and June 9th in
1950, The graphs for 1947, Figure 41, and 1948, Figure 42, show migration
into and through the study area until a late date with the population
stabilized June 18%th in 1947 and June 4th in 1948, In 1950, Figure 43,
the gadwall nesting population appears to have stabilized about May 29th
and the nesting season to have progressed normally during the period of

observation,

Tesser Scaup Nesting Populations

Of the important game diving ducks of the genus Aythys only the lesser

scaup ) (Aythya affinis) nests :m sufficient numbers in the area to supply

data for graphs.. This species is a late nester as Figures 44, 45 and 46
for 1947, 192;8 and 1950 reveal, The 1947 data are confused by the excess
males which characterize this species and it can only be estimated that
 about ten pairs nested on the area, Migration is nicely shown by the 1948
graph with stabilizatien again at about ten pairs on Juné Lth, The 1950

nesting population was apparently about twelve pairs,
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The 195) Nesting Populations

Aft‘ér examining the data for 1947, 1948 and 1950, it is evident that
the szingle count made May 20th to 22nd in 1951 while interesting and
important is net as accurate as those of previous years, Althoﬁgh the
date was perhaps the best that could be selected it was too late for the
mallard and pintail and probably too early for the gadwalls and perhaps
also the blue~winged teals, One census gives just one small part of a

very complex picture,

Total Nesting Populations- andr Comparative Data

~ The nesting populatiqn' expressed in number of pairs per square mile

is given at the bottom of Table 1, It would be interesting to compare
these results with those of other workers but unfortunately mest authors
reporting detailed investigations of this sort have expressed their ‘results
in pairs per mile of shoreiine er acre of water, Hochbaum (1944), or in
nests per acre of cover, Bemnett (1938), Low (1945).  Furniss (1938) gives
the average nesting population for 1935 and 1936 combined and also for 1937.
Since his area comprised twenty quarter sections the per square mile com-
bined average for 1935 and 1936 would be 200 pairs, and 221 in 1938, It
seems obvious that Purniss confused migrants with the resident nesting

population, Both his technique and results confirm this, .

The best comparative data are contained in the annual reports of the
United States Fish and Wildlife Service; (Waterfowl Populations and

Breedihg Conditions), These reports are a compilation of the work done by
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all agencies cooperating in waterfowl research in Canada and have been

issued yearly beginning with 1947,

In 1947 o sample of the Missouri CQ:beau obtained by roadside transect
gave a population of 34,7 pair ’per square mile, in 1948 a transect through
similar habitat showed 55, 7 pair per square mile, These populations are
somewhat smaller than those obtained on the study area namely 68 pair per

square mile in 1947 and 69 in 1948, ..o

Kiel (1950) gives datya» on pothole nesting populations in the vicinity
of Minnedosa, Menitoba, While these water areas are located in the aspen
parklands and differ physically and ecologically from those of the Coteaun
area, (chiefly in 'beiﬁg larger and mostly with emergent vegetation), a
comparison is interesting, Kiel founé. 43,8 nesting pairs per square mile,
It should be noted that reflecting the larger number of water areas wh:!.ch

support emergent vegetation the population included large numbers of

canvasbacks (Aythya valisineria) and redheads (Aythya americana), Evans
(1949), studied one and a half square miles of the same area intensively
in the previous year, and found a nesting population of 88 pairs per square

mile,

Table 1 also shows that the nesting population was composed almost
entirely .of surface feeding species (Anatinae), With the exception of
lesser é.-caups the number of diving species (M_ag) is insignificant,

Although most of the sloughs support good growths of round stem bulmsh}
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which appear to provide sui'l;able nesting sites for canvasbacks and redheads,
few nests of these species have been found, Failure fo use the area may be
due to the smallness of the water bodies, Iack of large adjacent lake or
marsh areas to attract and hold spring migrants of these species, which
would subsequently spread out into the sloughs to nest,' is probably also

an important factor (Low 1345).

Purniss (1938) found numbers of canvasbacks and redheads nesting in
his area. All but twelve of'his 83 water areas were larger than one acré,
six webe six acres or larger, and two were twelve acres, In the stgdy
area only eigh.t ponds were larger than one acre and the biggest only three
acres, If size alone is concerned the critical point apparently lies

between these extremes,

Blue-winged teals and shovellers were the most abundant nesting species
except in 1951 when the pintails outnumbered shovellers, While these species
were the most abundant it must be remembered that due to the longer period
the drakes remain on tewitoxy., and 'becaﬁse they are later nesters, a mére
accurate count of their numbefs was obtained, The order of abundance is
likely correet but undoubté&ly more mallards and pintails used the area

than were recorded,




NESTS AND NESTING SUCCESS
General
| Téble II gives the number of nests of each species found. A wide
discrepancy, except for mallards and pintails, was found between the estima=

ted nesting populations and the number of nests located.

bmallard and pintail nests were relatively easy to find due to their

preference for buckbrush nesting cover (Figures 6, L7 and 48). The value

-of buckbrush for nesting cover is further illustrated by themlarge per=-

centage of baldpaté and gadwall nests which were found in it. Table III,

gives the cover preferences for the common species nesting in the areas,

Acceptable nesting.cOVBr for shovellers and blue-winged tesls however
covered & much greater area since these species nested in grass almost
exclusively, They are, moréover, inclined to sit very close and sometimes
are actually étépped‘on before they.will flush. This is particularly
true during the last week of incubation. Had more then one men been aveil=-
able and a répe dregged around the water areas, (Bgnnstt 1938), more of these
nests would, no doubt, have been founds 4 well treined hnntiﬁg deg would |
also have been a;decided assete While most of the buckbrush patches in the
study srea were covered several times all of the grass nesting>cever could
not be covered even once, although the immediate edges of most of the water

aress were searched (Figure [j9).

Nesting Success

0veréil nesting success was only 37 per cent.as Table II reveals, This

was found by most investigators. Kalmbach (1939) sumﬁarizea'the results
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TABLE II
REPRODUCTIVE SUCCESS
BASED ON NESTS

Number of | Number . | Number of Per cent Per cent of
: ; Nesting Nests Successful| of Nests Total Nests
Species Peirs Located Nests | Suceessful | Successful

Blue-winged 1947 7L 10 3 20 co
Teal 1948 11 21 7 33 1/3 26

Shoveller 19L47 | 59 310 | 7 P50 ,
1948 L7 8 5 71 & | 51 %
1950 l 6 2 33

Geawall 1947 | Lo 110 Iy ?40
1948 25 11 2 - 2%
1950 28 4 : 0 0.

Pinteil 1947 | 38 B ES 19 Y
w8 |~ 2z | 26 13 50 | L3 %
1950 3l ' 13 3 23

Baldpete 1947 | 33 9 16 - lbaofs
19&8_ 2l 6 1 17 : 53
1950 2, 2 .2 _ 100

¥ellerd 1947 | 27 8 1o 534 -
we | we ] B | Tn 2Tk 28 &
1950 39 16 1 6

Lesser 1947 | 10 1 . -
Sceup 1948 . 10 2 2 100 ‘
1950 12 1 0 0

Ruddy 1947 | 5 2 1 50
_ 1948 1 - - -
w0 | 6 - - -

Cenvasbeck 1947 | L - - -
1948 0 - - -
1950 2 0 0 0

Rodhesd 1947 | 2 - - -
1950 9 - - -

Continued



TABLE II (continued)

BEPRODUCTIVE SUCCESS
BASED ON NESTS

Number of | KNumber Number of Per cent .| Per cent of
Nesting | Nests Successful] of Nests .| Total Nests
Species Pairs | Located Nests Successful Successful .
Green-winged 1947 | 2 1 - - -
Teal 1948 2 2 1 50 :
1950 1 2 1 50 -
Totals 1947 |291 8ly 39 L8 %
1948 | 295 120 | ke 8% 37 x
a4, 51 9 17 x

1950

X Adjusted for nests whose histories were not completed. See iable Iv.



TABLE III

NESTING COVER PREFERENCES

Number Cover Types
| Buckbrushl and | Gress | Weeds | Stubble. | oOther
Species Nests _} Buckbrush - .
Blue-winged 37 - 7 : 295 71 -
Teal S IR (18.9)3 . | (78.) | (247)
Shoveller 28 : - 15 12 - -
(5366) - | (Lboky)
Gadwall o5 23 - R -
(92.0) (Le0) | (Le0)
Pintail 59 32 12 w | 2 | 3
(5lieks) (20:3) | (16:9) | Bok) | (5.2)
Baldpate 17 - 16 - 1 - -
| | (9L.1) (549)
Mallard 7 66 1 L I .1 lowe on
(85.7) (13) (5¢2) | (5¢2) | (1e3) - |rock pile
Total a5 | 137 35 56| 8 k 1

1 "Buckbrush™ is a local neme for thick patches of snowberry or mixtures of
snowberry, silverberry and wild rosee

2 Grass and buckbrush refers to a situation where the two occurred together,
A condition possible only where buckbrush is sparse.

3% Percent of total nestse




Figure L7. Thick snowberry preferred nesting cover for
mallardse . :

Figure 48 Mellard nest found in thick snewberfy shown
in Figure L7.







Figure 49

Thick gress on pothole edge. Nesting cover for blue=
winged teals and shovellers.

\ ‘ June, 1950,
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of twenty-two studies of waterfowl nesting success including two dealing

with Canada geese (Branta canadensis canadensis). The histories of 7,600

nests, comprising thirteen species of ducks and Canada geese, gave an aver-
age success of 60 per cent, Kalmbach's studies in Canada (Kalmbach 1937)
made at the southern edge of the aspen parkland in Saskatchewan, and on
the southern fringe of the coniferous forest in Alberta, showed that in
193k and 1935 of a total of 512 nests 49 per cent were successful, PFurniss
(1938) found that in the pothole area just south of Prince Albert, Saskat-
chewan, (which he describes as being on the dividing line between the
typical Canadian and Transition Life Zones) s 73.17 per cent of the duck
nests under observation in 1935 were successful and 74,33 per cent in

1937, His data are not strictly comparable since many of his mests were
over water where success was higher, ZKXalmbach's studies on the Iower
Souris Refuge in South Dakota (Kelmbach 1938) which is someﬁhat similar
ecologically to the study area show a nesting' success of 52..-.2..‘per cent in
1936 and 69,3 per cent in 1937, The 1937 figure was influenced, however,
by control efforts directed against the skunks, Kalmbach (1939) considered
that a 60 per cent hatch was what might be ‘called normal and that manage- |

ment should be able to increase this to 70 per cent,

It is evident from the above that the hatching suceess found in the
study area, 1947--46 pef cent, 1948-=35 per cent and 1950--17 per cent, was
below what was called normal by Kalmbach, The lowest success reported by

Kalmbach in his summation was 36 per cent by Bennett in 1935 for six species
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of ducks nesting in Towa, Sowls (1948) gives data on 206 nests under

observation at Delta Marsh in Manitoba, Here, in spite of the inclusioh

of overwater nests success was still only 35 per cent, In California
Earl, (1950), reports a success of slightly over 50 per cent for nesting

mallards,

Bauses of Nest Fallure

The causes of nest failures are given in Table 1V, Establishment of
these causes is one of the most difficult problems of nesting studies,
The observers were instructed neot td charge the destruction of a nest
aga'inst a predator unless they were sure of their identification, This
accounts for the Ala'rge number of destructions where the agent was not

jdentified,

One of the most baffling aspects of this phase of the study was the

identification of the animal shown in Table 1V as "Unidentified Animal®,

The work of this predator was so characteristic. that the nests which it

destroyed could be easily identified,

In 1947 this animal was not an important nest predator, but in 1948

it was responsible for 37 per cent of the total nests destroyed and for

50 per ecent of the mallard nests alone, Mallards suffered heaviest because
most of their nests were located in buckbrush where this predator was
active, Typically a nest so destroyed was found in the following condition,

The side was torn out and never more than two or three of the eggs eaten,



TABLE IV

CAUSES FOR NEST FAILURES

""" Fumber of {Number of | _Destroyed J _ Deserted | ' Fate
- Nests ‘| Nest ¢ |Unidentified |Undetermined | -Cause - [Activities of Undeter=
§_1?eei‘es Located |[Failures | Crows | Stock]| Animal Agent Unknown | Investigator Other -~ mined .
Bluee | 19}47 o - PR L T . N _ . . A L -
winged 948} 21 il 3 1 3 ‘ L 2 1 Female killed
Teal 19501 - 7 7 1 2 1 : 2 1 Run over by truck
Shoveller 19h7{ 1 |7 2 = | - | 3 1 1 )
98] 8 2 - - - 1 s A 10
19501 - 6 L 1 - - 3 - - 1 :
cedmall .1%7 19 ] . 1. 1. . . T 5 - . |
1948| 11 5 - | - 3 1 - 1. N
1950 L L S R 1 , 2 - 1
Plntaulglﬂ o e A Ty h A - 1., - _ .
‘ 1948 26 13 1 1 2 L . 1 3 Pemales killed :
1950¢ 13 10 3 - : - 5 - - 2 Nests by coyote
o 98 6 5 - - 3 - 1 - - 1 Killed by tractor -
1950 2 0 - - - - C - - 1 Killed by cat
Mellard 1947 18 8 2 |- ]| - 1 2 3 | 1
19481 L3 30 - 1 15 7 3 3 1 Killed by disecing 2
19501 16 15 i - 2 5 1 2 1 Female killed
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TABLE IV (continued)

CAUSES FOR NEST FAILURES

Numiber off Humber of _Destroyed Deserted Fate
Heats Nest S - - |Unidentified}Undetermined| Cause [Activities of Undeter-
Species Located | Failures| Crows | Stock Anima Agent Unknown | Investigatoer Other mined |
Iesser  1947| © - - - - - - -
Scaup 1948 2 o - - - - - -
' 1950 1 1 - - - “ - 1
:Ruddy . 19)4.7 . 1 i L B i ) i
Groen= 19&7 .1 1 - - - 1 - - : |
winged 1948 2 1l - - - - - 1 Killed by cat
Teal 19590 2 1 1l - - - - -
motals  1947| 8k L3 un {3 | 2 13 7 7 - 2
1948 120 70 N 3 26 13 7 8 8
1950 51 Le 10 - 3 17 2 6 L -




The remainder were usually found within a yard of the nest and partially

buried. Shallow digging was always found around the nest site, Because

consistently so few eggs were eaten, the larger nest predators, skunks,
coyotes and possibly badgers and porcupines, were eliminated and it was
finally decided that the agent responsible must be the Franklin ground

squirrel, The Richardson ground squirrel was not found back in the pasture

where the loss was taking place, Sooter (1946) found that coyotes on two
occasions buried uneaten eggs near destroyed nests, but in every other
instance all eggs were consumed, The eggs were bur;ied in a dog=-like manner
while the animal responsible in the study area disturbed onlj a relatively
small area, The fact that so few eggs‘ were eaten at each nest further
eliminated the coyote, which Sooter showed to be capable of consuming a
clutch of eggs without difficulty when hungry, The disturbing factor

is, however, that only one Franklin ground squirrel was seen in threé
years of field work, Since the nests destroyed were all in buckbrush, the

heavy growth afforded excellent concealment, and the noisy passage of an

observer through it may have given ample warning of his approach,

Sowls (19).;.8) discusses the status of this rodent as a predator on

waterfowl nests and gives data on the life histery., - He states that - .

Franklin ‘ground squirrels spendg 90 per cent of their lives in the burrow,
Strong winds are particularly emnpying to them causing them to remain
undergrouhd during days that are otherwise favorable, The study area is

plagued by wind, partieularly during the spring months, As a result




=77

ground squirrels may have been active only early in the morning before

the wind began to blow, and before the investigator was in the field,

Unsolicited corroborating evid.encé was volunteered by a local rancher
who .stated, dur:.ng a generai conversation about ducks, that the "grey
ground squirrels" destrc_ay a large number of nests in some years,

Toward the end of the 1948 season a dummy nest was built in the buckbrush
and surrounded by steel traps to cétch the agent for positive identifica-
tion, The attempt was not successful » though if it had been pursued with

sufficient vigor it should have provided the answer,

Crows were impertant destroyers of duck hests in 1947 and 1950 but
not in 1948,

Desertion was responsible for 32 per cent of nest failures in 1947,
23 per cent in 1948 and 19 per cent in 1950. Although in 1947 and 1948
6n1y about one half of the desertions were chargéd to the investigator
directly, it is probable that he was responsible for at least some of those
listed as unknown., It was difficult to determine exactly why a duck
desérted her nest unless it occured righ’c aftér she had been trapped and
marked, In some instances where the female was flushed from the nest and
the eggs covered by the investigator it was possible to state definitely
that she had not returned to the nest, It is surprising that more females
did not desert after being trapped and marked, Waiting until the nést was

almost ready to hatch before attempting to catch the female was doubtlessly
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important in reducing the number of desertions,

Many investigators studying nests of both waterfowl and upland game

gpecies have raised the question of whether results so obtained are a

true index of nesting success, Certainly once a nest has been found end

examined it is no longer a “natural® nest, One would suppose that this

interference would increase the likelihood of subsequent destruction,

Kalmbach (1937) quotes Stoddard, (whose work with bob-white quail is re-
garded as a model nesting study), as coming to the conclusion that in
thickly settled country, where thére are a profusion of trails' and tracks
made by huwnan beings and domestic animals, that predators have little to
gain by following them with the hope of finding fooé.‘. He observed also

‘ (Stéddard) that success was even higher in the group of nests visited
repeatedly, than in those whose histories had been terminated when
discovered, It should be noted however, that destroyed nests are usually
easier to find than those which have hatched successfully, Stoddard

admitted that in unsettled country bumen tracks might be such a novelty

that trailing by predators would lead to increased destruction,

In this connection it is interesting to note that Sutton on ;:>ne occas
sion observed a coyote following his trail and saw him discover two nests
as a result, From the few nests that were definitely assumed destroyed
by coyotes this may not have been of frequent occurrence, though the large
number of nests destroyed for which no agent was definitely identified may

have contained nests destroyed by this animal,
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It seemed that discovery of a nest in buckbrush in 1948 did predispose
it to predation, In many instances destruction took place within a very
short time, often as short as twenty four hours, Since most of the nests
so located were assumed to be destroyed by ground squirrels there was
apparently some connection between disturbance of the nest and its subf-

sequent destruction by this predator,

The writer believes that due to the nature of the study, which re-
quired much disturbance of the nesting cover in order to trap the female,
and to the relative inexperience of the investigators, particularly in
1950, that the nests under observation were conditioned, and that the per-
cent success was less than that which would have obtained under natural-

conditions,

Relative Nesting Success

Nesting success by spécies is also given in Table 11, Relative success
among the six most abundant species was found to vary greatly from year to
year, Thus the mallard,' second in the scale of success in 1947, was in
fifth posifion in 1948, and the baldpate dropped from first position in
1947 to last in 1948. These changes were due to heavy predation by
Franklin ground squirrels as previously deseribed, Mallards, baldpates and
gadwalls through their preference f"or heavy buckbrush nesting cover were
- most affected, Shovellers and blue-yvinged teals s almost exclusively grass
nesters, were not affected and were more successful than in the previous

year, Pintails, although losing a number of nests located in buckbrush,
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maintained a nesting success almost equal té that of 1947 because of their
acceptance of other cover, General disaster overtook the whole population
in the early part of thé 1950 nesting season, As previously mentioned

this abnormal early failure was characteristic of that year all across the

prairies,

Renesting o
Sowls (1949) has discussed renesting in surface feeding ducks after

destruction of the nest and reports thirteen of sixty six hens under
o'bservation renested.“ He further suggests that the true number was probably
greater, Four renesting attempts were recorded during this study, In

1947, out of ten marked females whose nests were destroyed, two, a mallard
and a pintail, were found renesting, and in 1948 two renesting attempts

out of eighteen marked females were located, Considering that the study
area was surrounded by similar habitat to which there may hé.ve been con-
siderably leakage and that no special effort was made to locate renests,

the discovery of two of these renests in 1947 Suppérts Sowls data and
suggests that many females may try again when the first or even the second

nest 1s lost,

Details‘ of these renesting attempts are of interest., On July first
1947 a marked mallard was found renesting approximately three quarte;_ss.of
a mile _ffom the first nest, The first nest of seven eggs had been destroyed
between June 7th and 10th at which time ineubatioﬁ was almost complete,

Alléwing one day for each of the ten eggs found in the new nest indicates
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that the first egg of the second clutch was laid asbout June 22nd or be-
tween twelve and fifteen days after destruction of the first nest, This
record confirms Sowls' observation that second nests do not necessarily

contain fewer eggs,

While the data on this mallard demonstrates that the reproductive
cycle can be turned back even when nesting has proceeded to the point
where incubation is almost complete, the record of a renesting pintail
in 1948 is even more remsrksble, This nest was destroyed on May 27th in
" the morning of which the eggs had been "well pipped", The female was
discovered two hundred yards away from the former nest on June 18th with a
new sét of eight eggs. Assuming destruction to have occurred on May 27th
this hen was able to begin laying on or before June 10th, somewhere
within fouﬁeen days after the first nest was destroyed, The identifica=

tion of these two birds was confirmed by retrapping and checking the band

numbers.,




BROODS AND REPRODUCTIVE SUCCESS .

General

A simpler method of determining the reproductive success of a water-
fowl nesting population is to deal directly with broods, By so doing
complicating factors of human intrusion, renesting etec. are avoided, and

one deals with the end product directly; the number of broods produced,

This method cannot be used in all habitats, large marshes with much
emergent vegetation for instanee, but the study area is admirably suited
for it, Here the water areas are small, and while some are overgrown with
whitetop and carex and others support a dense periphery of round stem
bulrush, these can be "beaten out" by one or two persons and most of the
bfoods found, Due to the heavy, though low cover, it is seldom possible
to count the number of ducklings in a brood and be sure that one has seen
them all, In many instances the brood is never seen and the female by
her characteristic "feigning" action is the only evidence that a brood is

present, Such females were recorded as broods,

Due to the length of the brood season two counts were necessaz,-‘y\, one
at the end of June to record the _early nesting pintails and mallards and
another during the first week of August for the latér nesting species, the
blue-winged teals, shovellers, gadwalls, and renesters, Since surface
feeding ducks are able to fly between six to eight weei:s after hatching
there was little danger of double counting for broods able to fly were not
counted, The June and August counts were summed to obtain the total

production,
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The number of broods counted is always the minimum of those present,

There is no doubt that some broods are misSed even when an area is

theroughly worked, This likely occurs most frequently in the August counts
because at this time many broods are almost full grown and the hen has left
them, With no hen to betray their presence and with their acknowledged

skill in hiding some of these are missed,

Table V summarizes the brood data collected during the three years of
intensive study and includes that of 1951 when field work was confined to

one population count and two brood counts,

These data require some explanation. No total brood: counts were made
in 1947 and 1948, Broods were recorded during the weekly census but the
areas were not "worked out" in a search for broods, In arriving at the
number of broods for these years the largest number seen on any weekly
census was taken, This method was the only one available and the number

of broods shown in the table is obviously too low for late and early broods

would not appear, Also, in 1947, "feigning females" were not recorded as

‘broods, This further reduced the figu;'e for that year,

Table V. also compares the esfimated_ number of breeding p;.irs with the

number of broods produced from them, For the reasons given above the 1947
and 1948 data are not of much significance, The 1950 data however are
only subject to such inaccuracies as missed broods, movements of broods

into and out of the study area and to mistakes in appraising the breeding



REPRODUCTIVE SUCCESS
BASED ON BROODS

Species

Estimated
Breeding
Populetions

Broods
Produced

Per cent
Success

Blue-winged Teal 1947

1948

1950

1951

-
114
68
90

19

a2y
20
39

.
21
29
b3

Shoveller

1947
1948

1950
1951

59
g

52

17
19

19
37

Gadwall

19k7

1948-
1950
1951

10
28

33 -

.12
11

.36
- L3
33 -

Pinteail

19k7

1950

1951

39

27
3,
57

10
28

16
52
29
Lo

Beldpeate

1947

1948
ig50

1951

19
12

- 21

79
50

Mallard

1947

1948
1950
1951

13
" 10

22
12
33 1/3
29

Lesser Scaup

1947

1948
1950

1951

Fuddy

1947
1948
1950
1951
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TABLE V (continued)

REPRODUCTIVE SUCCESS

BASED ON BROODS

Bstimated
Breeding Broods Per cent
Species Populetions Produced Success
Canvasback w7 | L 1 -
1948 €] 0 -
1950 2 0 -
1951 8 1l -
Redheed w7 | 2 0 -
1948 5 0 -
1950 9 2 -
1951 10 2 -
- Green-wing-ed Teal 1947 2 0 -
A 1948 2 1 -
1950 1l 2 -
1951 5 2 -
Unidentified 1947 - - -
1948 - - -
1950 - 0% -
1951 - 15 & -
Totals 1947 292 58 20
1948 295 7h 26
1950 26, 10 L2
' o (5.8 per sqgemis)
1951 321 ' 150 b7
(353 per sqemi.)

& Broods listed as unidentified were massed on an artificial impoundment

without attendant hens and separation inte breods wes impossible.
rafts were composed mostly of blue-winged teels, shovellers, gadwalls, and
The total number wes divided by six (the long term average brood)

Scaupse.

and recorded as broods,

These
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population, Missed broods have been discussed, Evidence will be presented
later to show that there was considerable movement of broods from one water
area to another, Since the habitat outside the area was essentially

similar, there is no reason to suppose that there was any great unidirectional
movement into or oub of the study area, The 1951 data suffer from.one
additional source of error. The population estimate was based upon only':'

one count, even though the count was taken when at least a part of the
breeding pintail and mallard population were 1n evidence and after the

later migrating species/ should have passed on,

With these reservations in mind we can proceed to a discussion Vef‘ the
reproductive success of the pepulation as indicated by the nunfber of broods

produced,

Comparison 6f Nesting and Reproductive Success

Due to the severe limitations placed upon them in 1947 and 1948 data
| will not be discussed, Those for 1950 however sﬁow that the population

was in the end more successful than what the nesting data indicated, This
must have been because the nests under obseﬁation were éither not -repre-
sentative, i,g, they were conditioned by the observer, or to renesting on

a2 large scale, Pi'o'bably both factors were involved,

Comparison of Tables 11 and V shows that blue-winged teals were
unsuccessful in all nests under observation in 1950 but that brood:
counts gave a 29 per cent reproductive success for the population,

Shovellers had a nesting sucéess of 33 1/ 3 per cent (though based on



only six nests), and a brood success of 41 ]téer cent, Too féw gadwall
nests were found in 1950 to be significant but this species had a brood
success of 43 per cent, The pintails did not improve their position much,
nesting success being 23 per cent and brood success only 29 per cent,
Mallards, however showed an incréé.se from a nesting success of only 6

per cent to a brood success of 33 1/3 per cent, Nesting data .fer bald-
pates weee too few to be of éignificance"but the brood success of 79

per cent indicates a very successful season,

Relative Reproductive Success

‘Relative reproductive success by species as presented in Table V
is conditioned by the relative ease with which broods aré seen, There is
some indication that blue-winged teal broods are more easily flushed and
counted than those of pintails and mllﬁs. Agreement among fieldmen on
this point however is not complete, Accepting this possible error we can
see that according to Table V baldpates were the most successful species in
1950 followed by the gadwalls, shovellers, mallards, bluw-winged teals and

pint'ails. Blue-winged teals and pintails, were equally successful,

There are no nesting data for 1951 but Table V gives the per cent -
success on the basis of brood counts, Baldpates were again the most
supcéssful followed by pintails, blue-winged teals, shovellers, gedwalls
and mallards, It is apparent that felative success varied from year to
year, Thus the pintails had a very poor year in 1950 but Wefe quite

suceessful in 1951, Similarily mallards were, in the end, quite successful



in 1950, but were least successful of all species in 1951, The few pairs
of nesting lesser scaups were only 25 per cent successful in 1950, The
discrépancy in the 1951 data, (more broods were fovnd than the estimated
number of nesting pairs)) probably stems from the inadequacy of the one

count of nesting pairs made that year,

Overall Reproductive Success and Comparative Data

The overall sueccess of the nesting population is given at the bottom
of ‘Table V. The data for 1947 end 1948 are invalid for reasons previously
diseussed, those for 1950 and 1951 have meaning, Since the population
estimate is based on ample data the 1950 figure, (42 per cent), should
accurately represent the per cent success for that year, The 1951 success,
(47 per cent), may be a 1ittle low due to only one nesting pair count being
taken, although comparison with populations of previous years does not show
any species to 'bé present | in sufficient numbers to suggest a migration wave,
Some broods may have been missed because the August count was delayed until
the 15th of thé month, Blue-winged teal broods hatched immediately after

the June count could have been on the wing by the time of the August count,

Evans (1949) shows the reproductive success, on a one and a half
square mile study area in the Minnedosa potholes in Manitoba, which was
studied intensively, to haire been 56 per cent, The physicai and ecoiogical
differences between thé two areas were pointed out in the discussion on

nesting p@pulations;

Production per square mile in 1950 was 2 5.8 broods and 35;3 in 1951

(Table V). Colls (1950), gives the average brood production for Saskatchewan
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in that year as 0.9 ‘bﬁoods per square mile, and Smith (1950) reports 0,39
broodé per square mile for the brown soil zone of Alberta, (the Short Grass
Prairie), and 1,17 broods per square mile fo:c")the dark brown soils of the
Mixed Prairie, It is obvious that the study area is preferred habitat and
that production Wwas much above the provincial average.' It is less, however,
than that reported by Evans :Ln 1949 for his study erea in the Minnedosa

potholes where 49,8 broods per square mile were produced,

Hawkins (personal letter), states that " Corrected mallard age ratios
based on extensive bag checks in Illinois from 1939 to 1951, show that an
average of 2,4 flying young were produced per adult female, Juveniles
made up about 46 per cent of the fall population, 1939-=1950," If we
assume the avérage mallard brood on the study area contained six ducklings,
(the long term mid July average), then 2,0 ducklings were produced for each
mallard female in 1950 and 1,78 in 1951, This is less than the long term

, average given by Hawkins,

Since ‘several species are involved an overall comparison of the success
of the breeding population with Hawkins® dafa for mallards is pré'ba'bly
invalid but is nevertheless interesting, Based on an average brood size
of six the overall reproductive suceess was 2;1;.5 ducklings per female in
1950 and 2,8 in 1951.‘ To be comparable the assumption is of course made
that all six ducklings reached the flying stage, Tllae fall flight, had
the population rema&iﬁed as a unit, which of course it did het, would have

been 56 per cent juvenile in 1950 and 58 per cent in 1951. In spite of
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heavy losses to nests and to other factors, the original population

therefore more then reproduced itself,

Banding records show that ducks are physiologically relatively long
1ived, The life span of one individual may extend through several breeding
seasons, This being the case the reproductive success found in fhis study
should maintain ,;bhe pépulation at a high level, Unfértunately ecological
longevity, defined by Bodenheimer (1938), as "...the empirical average
longevity of the individuals of a population under given conditions." and
quoted by Allee, Emerson et al, (1949), is much less, Whether waterfowl
even with their great reproductive potential, can maintain themseives
before the increasing ecological pressures created by man is an open

question,

Brood Movements

Records of marked broods show them to be very active, moving frequently
from pond to pond, Table V1 gives data on the number of marked females

with broods located, and the distance travelled between sightings,

Except for gadwall 6k, which in 1947 moved a newly hatched brood
one half mile in twenty-four hours, thére is nothing particularly sig-
nificant about these movements other than the fact that they occur, The
observations are too far apart to give any information on the speed of
, travgl ete, Broods, except for those newly hatched, were never seen on
| ia.nd in transit between ponds, It is believed that such movements must

have taken place in the late evening or very early morning when the




MOVEMENT OF MARKED BROODS

. fontiamA

Date _ -} g
Dete Brood |Distence [Date Re-|Distance |Date Re-|Dist., -
Female Hatched | Located|Travelled|located |Travelledjlocated |{Trav'd,
1947
# 2l Beldpate | June 28=July 2| July 25| 1& miles|(out of
- area) :
# 36 Shoveller| July 7 July 16{200 yards|July 23 | 250 yds.
# L9 Mellard |June 28«July Ll July 10|500 yards :
# 50 Shoveller|June 30 July 10}400 yards|July 12 2 mio JJuly 17 | & mi. fl-_f/_';-,ii;
4t 61 Baldpate ] July 6 1ouly 16] % mile |July 25 | 2 mi. B B
# 62 Mellerd | July 7-duly 12{Aug. 1 | % mile
# @y Gedwall |[July 5 July 11}750 yerds{duly 21 | 35 yds..
4 67 Gadwall |July 6 July 7| % mile '
# 71 pintail - | July 10 July 30]250 yerds|aug. 1 | 100 yas.
# 73 Mellard |July 23 July 25]/100 yards '
4 79 Shoveller|July 10 July 25}250 yards _
B ——— — e
| ) 1948
# 15 Pintail |Mey 31 June 28 L mile
_ #19 Mellerd |Mey 29 June 10500 yards|Jjune 18 | §o0e..
£ 22 Pintail |Mey 23 June 25| % mile
# 28 Mallard < | June 2 June 18| % mile
# 31 Pintail |Mey 29 June lj | 1 mile {June 25 | 600 yds.
# 3k Pinteil |May 30 June 22| 2 mile
# L5 Pintail Joune 2 June 17| £ mile |June 21 | 700 yds.|
# 8l Shoveller] 1% July 19! 1% mile
# 95 Green= ? July 19| % mile
winged Teal
4113 Lesser July 9 July 9 9 yards
Scaup S .
#119 Lesser July 19 Aug. 3| £ mile
Scaup
#120 gadwall |July 26 July 26{1060 yards



TABLE VI (continued)

MOVEMENTS OF MAREKED BROODS

. Date g:::d Distence Date Re~ Distanceé‘ Date iie{- Dist,
Female . Hatched Located] Travelledjlocated |Travelled]lecated |Trav'id,
# )l Pintail |May 29=Jjune 1 | June 2 75 ya.ré.s |
#* 63 "Shovelie:r July 2} 25 yards (July 29 %; milei Aug. 11 {20 yds.i:i':";ﬁ?;.f

July 2
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observer was not in the field,

The reason for these movements is not apparen‘ﬁ. Sometimes a brood

abandoned a pond for one, which to human eyes at least, was no better and
in many cases was actually inferior, Because a brood was found on a certain
pond does not of course indicate a preference since it may have been occupy-

ing the pond only in transit,

Indirect evidence of brood movements was abundant, Studies of popula=
tion records for each water body reveals the appearance of broeds on many
areas where no pairs of that speecies were recorded., Disappearances of

broods from areas where they were previously recorded were also numerous,

Evans (1949), working in the Mimnedosa potholes in Manitoba, marked
ducklings while still in the shell, (using a hypodermic needle and aniiine
dyes of low toxicity), in order to follow brood movements subsequent to
hatching, He also found broods to be quite mobile although the maximum

movement recorded was only .84 miles, while in the study area it was one

and three quarter miles with another record of one and a half miles (Table V1),

Evans believed size and escape cover to be important factors in de-

termining the use of water areas by broods, Use of the water areas in the

study area by broods will be further discussed under the section "Waterfowl

Utilization of the Area",




WATERFOWL UTILIZATION OF THE AREA

General

| ﬁ‘igure 50 gives the size distribution of the water areas by~
ecological type, i.e., potholes, sloughs and hay sloughs, Where the line
-is broken the ecological type did not occur in that paz*ticular gize
class, In Figures 51 and 52 the use of these areas by nesting pairs, oﬁ
the basis of per cent oécupancy, by size and ecologieal type, is

illustrated,

"Occupancy" must bé defined, The four weekly counts beginning with
the May 20th census and ending June 12th for the years 1947, 1948 anﬁ. 1950
were cerefully analyzed, These dates were chosen because the 1947 data
~were available only fof that period and the nesting population was close
to a maximum dui’ing that time, The number of times each_po’;:hole, slough
and hay slough of each size class was occupied by ducks on the foui‘ con-
secutive census dates for each of the three years was computed, A water
body found occupied more than onee, during this period was considered as
occupied from a seasonal standpoint, The presence of dﬁcks on an area
only one occasion was assumed to be chance rathér than true océupancy.
Two observations were considered to be borderline but, the pond was listed
as occupied, This increased the number of occupied one eighth and one
quarter acre potholes considerably, The number pf hay sleughs was also
considerably increased but there was little affect on the sloughs except:

in 1950,
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Utilization by Nesting Waterfowl on the Basis of Size

Figures 51 and 52 show that size is dmportant in determining whether
a water area is occupied, Figure 51, illustrates the increasé in occupancy
of potholes with size, The increase in occupancy between one eighth and
one guarter acre potholes is particularly significant since these existed
on the area is somewhat similar numbers, 72 for the former and 99 for the
latter, Since there was only one three quarter acre and two one acre
petholes their complet¢ occupation is not significant,

Evidence corroborating the iﬁxportance of size as a determinant of
occupancy is found, if we consider potholis with only two occupancies as
unoccupied from a seasonal standpoint, Reduction in per cent occupancy is
very great in sixteenth, eighth and quarter acre potholes indicating that
the status of many of these areas is doubtful, There is little difference
in onel half acre >petholes,‘ the occupancy ef Whi&h is firmly ‘established by
three and mostly four observed occupancies, | There is no change in the

~ status of the three quarter and one acre areas,

Whether size itself is limiting, or some other factor whi;f:h varies
with it, must be considered, To produée conclusive evidence on this point
would require a thorough investigation of the physical and biotic factors
of each water area, Such an in’v'estigation was beyond the scope of this

work, but offers an attractive field for further study,

That size itself may be the determining factor in occupancy is suggested

by Figure 52 which shows the per-cent occupancy of sloughs and hay sloughs
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by size, It can be seen that here too the smaller size classes are least

utilized; This is particularly true of hay sloughs, and would be emphasised

if we considered that hay sloughs which contained ducks on only two of the .
four annuel observations as unoccupied from a seasonal standpoint, Such

an analysis would however make little difference in the per-cent occupancy

of the sloughs, These areas apparently are so attractive to waterfowl

that size is a secondary consideration and most occupancies are firmly
established by three or four observations, Occupancy of the slough areas
would have been close to 100 per cent had it not been necessary to include
under this category two one half acre and one one quarter acre asrtificial
impoundments, which lack some of the distinctive characteristies of typical

sloughs and were not as attractive to nesting ducks, Since there were only

four quarter acre sloughs the curve for 1948 and 1950 "is displaced dispro=

portionately by the one slough of that size unoccupied in those years,

FProm Figures 51 and 52 it is readily apparent that sloughs are pre-

ferred habitat almost all being occupied in each of the three years, Hay

sloughs were occupied to a lesser degree and potheles least of all,
Actually the difference in eccupancy is somewhat minimized in these graphs,

Since there were only 28 sloughs and 25 hay sloughs contrasted with 208

potholes, the affect of cne slough or hay s—loﬁgh being unoccupied has a

disproportionate affect on the percentage occupancy,
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Utilization by Nesting Waterfowl on the Basi"s”of Ecological Type

Figure 53 gives a direct comparison of -:;hhe relafive use of potholes,
sloughs and hay sloughs by nesting waterfowl, This comparison is also
based on per-cent occupancy as previously described, The histogram shows
a similar pattern of relative occupancy each year, Sloughs are clearly
prefe:;'red habitgt vhile a relatively small perceﬁtage of potholes are ‘

occupied, Hay sloughs are intermediate,

The 1950 nesting population was the smallest during the three years of
intensive study, The 1947 and 1948 populations were almost the same--
about thirty pairs in excess of 1950, One would expect that since sloughs
appear to be .preferred'habitat that the fewer number of nesting pairs would
be almost wholly reflected in the occupancy of pothelesl. Comparisen of
the 1948 and 1950 data in Figure 53 gives this impression but ‘those of
19,7 do not confirm it, It is apparent that a greater proportion of the
nesting population used the slough areas ‘in 1947 as compared with 1948,
although in both years the occupancy rating was the same, The 1950 data
shows a decrease in per cent occupancy of slouglms. There must have also
been a decrease in thé number of nesting ducks using them, The same
thing is probably true of hay sloughs,and to a lesser extent, potholes.

It is pro'ba‘ble that even with a very low pqpulation that at least some of
the potholes would be occui)ied. Figure 51 is interesfing in this comnec-
tion, Here it can be seen that the reduction in the occupancy of potholes

in 1950 took place in all size classes below three quarters of an acre,

‘
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not just in the lower size classes as one might expect, Surprisingly,
sixteenth acre potholes showed the highest occupancy of any year, and one

half acre areas the lo_irest.

Utilization by Broods

In discussing the use of the water area types by broods it is neecessary
to introduce a fourth category, artificial impoundments, In previous
aiseussioné these three areas were included with the sloughs, However
their importance to broods is such that a special catagory must be created
for them, since the relative importance of slough areas to broods would

otherwise be distorted, .

Two of these areas were created by small dams, Campbell's Dam and Andrew's
Dem (See Figure 3), The third (D,U. Project No, 9) was developed by draining
several water areas into one, Ecological'ly‘ these impoundments are closer
to potholes than sloughs and it was only on the basis of longevity that they

were included with the latter,

Figure 54 contrasts the use of the four type§_ of water areas by broods,.
The histograms are based on the 1950 June 25th, 26th, and 27th, and August
17th, 18th and 19th brood counts,and on counts made June 22nd to 26th
inclusive, and August 15th, 16th and 17th in 1951 and show the per cent of
the total number of broods on the area which were found on each habitat
type, The data and resulting figure for the June 1950 census are not beiieveﬁ
to be representative since the season was abnormally late and only seven

broods were seen, Previous reference has been made to this late season,
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Many potholes contain waterfowl broods in a normai yeai' as the 1951 data
indicates, This is because waterfowl nest all over the area and in June
many newly hatched broods are found on what ﬁay be the nearest water to
fhe nest, Such broods have not yet had time to exercise a preference,

The preference of broods for slough type areas and artificial impoundments
is clearly shown by the August census for both ;;;'ears. In 1950 aithough
111 potholes still contained water only L4 per cent of the broods were
found en them and only 10 per cent of the broods were found en the 91
potholes still in existence in August 1951, The sioughs in August 1950
contained 39 per cent of the broods and the artificial impoundments 41 |
per cent or a total of 80 per cent. In August 1951, 49 per cent of the
broods were on the sloughs and 37 per cent on the artificial impoundments,
& total of 86 per cent, PFurniss (1935) shows that the number of wate;f‘ areas
, oc;eupied increases with size but makes no distinetion between ecological

types,

Reference to Figures 55, 56 and 57 ’which are the population records
for these three artificial impoundn;ents for 1950}111ustrates that although
they have little attraction for nesting éncks or June broods there is a
large m_ovement 6:‘.’ broods to them in July é.nd August, even though other

water is abundant on the area,

We can only surmise why these impoundments are so attractive to broods,

As previously mentioned they are ecologically closer to potholes, which have
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Figure 56
Population Record - 1950
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.. Figure 57
Population Record = 1950
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and the drainage project in 1940, Campbell's Dam is now developing a
narrow shorelizie vegetation of whitetop grass, burreed, and cattail,
Heavy grazing'seems to have prevented a similar development on Andrew's
Dam, The drainage prqject is almost a typical pothole except that the
water is about &ix feet deep, A marginal growth of carex, spikerush and
the occasional clump of bulrush is established, but is nowhere dense or
wide enough to provide. concealment for broods, .The same is true of the

shoreline vegetation at Campbell's Dam,

' These three areas are all small, The two dams impound one half acre.
of water each and the drainage progect one quarter acre, The major differ-
ence between them and ordinary potholes is in depth, The water is é.pprexi—
mately six feet deep at the face of the dams and becomes progressively
shallower npstream; The drainage project is bowl shaped with a meximum
depth of six feet, These areas present poorer feeding conditions than
ordinary potholes sinée most of the bottom is beyond the depth to which
surface feeding ducks can reach, There are no extensive beds of aquatie
plants which provide food at the surf'ace; It appears that broods must
move to these. areas because of the greater depth of water even though
feeding conditions are apparently better in neighboring sloughs and pot-
holes. This movement to deepest water may be part of a behavior pattem'
developed through long time occupaney of a region where drought in many
years forces such behavior, Deeper water may also have a survival value
beyond that of drought, While the areas offer no concealment the ducks

are masters in their own enviromment and coyotes and similar predators
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have little chance of catching them except on shore.

Occupancy of hay 'sloughs by broods is low in June and still lower in
August, as Figure 54 shows, This appears to be due to two things, the

complete dominance of whitetop grass which prevents the growth of true

aquatic plants other than the duck weeds, and the dense growth, which makes

it very diffieult for ducklings, or even adult lducks,_ to force their way
through, Hay sloughs seldom contain ducks (Figure 19) unless there is at

least some open water,

The éeasonal use of the study area by waterfowl appears then to
follow this pattern; Pairs of ducks about to ﬁest and seeking territories
find their requirements best met by slough type areas but also find the
larger hay sloughs attractive during the period of open water in the
spring (Figure_ 16)., Potholes are also used, The usuage increasing quite
rapidly with sizé. Broods present on the area in June make considerable
use of potholes and hay sloughs, probably due to the high percentage of
newly hatched broo&s, which is mentioned above, have not as yet had time
to exercise a preference, Also many hay sloughs at this time of the year
are not so heavily overgrown as they will be later in the season and _
offer young broods abundant escape cover and animal food, ZILate July anﬂ'
early Auguét is characteriged by a distinet movement of broods from pothéles

and hay sloughs to sloughs and the open water of artificial impoundments,
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Annual Return of Nesting Females

It has been popular belief for some time, that waterfowl returm to
the \,‘sa@e area to nest year after year, Hochbaum (1944) gives some indirect
evidence of this and later (1946) touches on the subject again, Séwles
~ (1949) reports the return of a shoveller hen to his study area in 1948
which had been banded there the previous year, Unpublished data on ducks
banded by Ducks Unlimited (Canada) shows many instances of female ducks

retrapped in the same area on subsequent years,

This investigation indicates a substantial return of females toithe
seme area tc nest, Thirty-nine females were banded at the nest in 1947,
Of these, three were reported killed during the hunting season leaving a
maximum of thirty-six available to re’curh the follawﬁng year, Six of these
females were retrapped in 1948 indicating a return of at least 17 per cent,
No doubt the per cent return was considerably greater, since it is unlikely
that losses to the original thirty-nine females were confined to the three
birds reported 'by" hnters, It is also unlikely that all the birds return-
ing were trapped, Bellrose and Chase (1950) analyzed the data for a large
nurber of mallerds banded in Tllinois and showed an average annual loss in
female mallards of 46,68 per cent, If we accept this figure as also valid

for the area under discussion and as applying to‘ all species banded, only

twenty-one females would still be alive to return, The return would thereby

be increased to at least 29 per cent, It is interesting to note that a
baldpate returning in 1948 nested within three yards of the 1947 site and

a mallard within five yards,




One female pintail banded in 1948 was retrapped on the area in 1950,
This low return is due to i:he fact that the females 'banded in 1947 and 1918
were probably reduced to very few numbers by three and -two years martality
respectively. Also in 1949 the area was dry early in the season and I"ew
ducks nested, This maj have broken the nesting tradition, The 1950
- nesting population may have been composed almost entirely of first year
nesters without established traditions, Iarge scale bandings of both
nesting adults and young of the year would solve many of these interesting

problems,

While the evidence is strong that we are here dealing with a
population unit which nest in the area each year, there are too few returns
to give evidence of a common wintering ground, Table V1l gives th;a re-
turns for the females banded during the in_vestigations. It is interesting
to note that three of the returns are from the Pacific Flyway, It was

expected that the population would be Mississippi or Central Flyway birds,
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TABLE VII

RETURNS FROM FEMALES BANDED
1947, 1948, 1950

Number
Specios Banded ) Returns Pate and Place
Pintail : 25 i 1 . California, Dec. 31/47 -
Mellsrd | 26 | 1 Saskatchewan, Oct. 1l/48
' - 1 Oregon, Octe 23/49
Baldpate , 7 ; none -
- : : reported
Gadwall ' 12 | 1 Manitoba, Octs 10/47
Blue-winged Teal 15 1 none -
. ' reoported
Shoveller 21 f 1 California, 1947
Green=winged Teal 2 : none -
reported
Lesser Scaup 2 none -
‘ reported




DEVELOPMENT FPTAN FOR THE ARFA

General

Previous sections have shown this part of the Missouri Coteau to
support a heavy nesting population in years when spring water is abundant,
It has furthe;' been shown that reproductive success compares favorably with

other areas; The knob and kettle areas of the Missouri Coteau are, thezi,

 extremely valuasble to waterfowl, It is important that the present ecologicél

eonditions be maintained and if possible improved,

The Predation Factor

Most sportsmen's groups upon reviewing the section on "Nests éﬁd
Nesting Success" would be quick to advocate predator control campaigns in
spite of the wide spread belief of biologists that such programs are both
ineffective and ill advised, Wiser minds will refer to the section on .
"Broods and Reproductive _Success"vwhich shows that by the end of the nest=~
ing season the population was in a thrifty conaition, and the juvenile
component what might be considered satisfactory for the species, under
primitive conditions at least, The high reproductive potential eof water-
fowl resulting from early maturity, longevity, fertility, and ability to
renest, dictates heavy mortality at some stage in the life cycle, In
view of this, the low success of ‘nests is not surprising; admitting, of
course, that succéss was lower than would have occurred had the nests not
been "conditioned" by the activities of the observer. To increase the
production of ducks by predator control in this area means an adjustment of ‘
the whole complex animal ecommunity, An adjustmen‘b whieh man has seldom

béen able to make successfully on either ecological or financial grounds,
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The Land Use Factor

Management plans often suggest changes in land use, This is not
necessary here, The area remains largely in its primitive condition
except that cattle have replaced bison and antelope, Such rugged terrain

can be used only for grazing,

Ranching and the production of waterfowl are not antagonistic in this
area, The numerous water bodies which provide habitat for waterfowl also
disperse grazing, and bring about maximum range utilization, Abundanée of
water and dispersal of gragzing pi:'events the over use of water areas, which

results in trampled shorelines and dgéstruction of emergent plants and

adjacent upland cover, The intrusion of sage s as shown in Figure 5, indicates

overgﬁazing. While this is probably true of dry hillsides, where almost
any gragzing i overgrazing, it has no affect upon waterfowl., Figure 49
shows the sbundance of grassy nesting cover smounding Bost water areas
'and in other figures the many extensive communities of snowberry or
‘buekbrush, which are a conspicuous feature of the lsndscape, can be seen,
G-raz:i.ng could be eonsiderabiy int-ensified without adversely affecting the

area from a waterfowl standpoint,

The Water Factér

| Unfortunately, although the knob and kettle areas of the Missonri
Coteau are excellent range' land and provide ideal dizck nesting habitat,
the essential component, water, is the least secure, Except for artificial

impoundments there is seldom any cearry over from the previous year and beth
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cattle and ducks are dependent on the spring runoff for water,

To waterfowl rétu:ming in the spring the area can present one of three
situations, The pénds can be filled to the point where f.he water will
last all season; partially filled so that the whole area, after enticing
the ducks to nest, will be dry by early summer, or they can be almost all
dry and the greater number of migrants will pass on, The smount of
precipitation will of course have both a direct and indirect affect on
the longévity of the water areas, For the season to be eeméesed success—
ful from a duck production standpoint it was considered essential for

sufficient water to last until August 15th,

Nothing of course can be done which will affect the spring levels of
the ponds. If there is abundant w#fer the duck crop is secure, if there
is none the birds will nest elsewhere, I’t is the in between situation,
where the water disappears in mid-summer with disasterous results to

broods still unable to fly, which contains the possibility of improvement.

To ascertain how often this situation ex;'z.sté it was necessary to
review the history of water levels in the study area, Since there are no
written records s end the humen memory is notoriously frail ,the runoff data
for the nearest' streem, Moose Jaw Creek, were used and correlated with
known spring conditions m the area from 1946 to 1950, The assumption
was made that the co~relation found during this peried could be used %o
establish what water conditions had been in the study area in the past,

The known longevity of the water areas during the period was also
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correlated with the precipitation from April to July inclusive,

The runoff in Moose Jaw Creek in aecre feet from March to June
inclusive is shown in Figure 59, The long term average runoff is also

shown,

Moose Jaw Creek skirts the eastern edge of the Coteau from its origin
in Ibsen Lake near the town of‘ Yellowgrass to the cityioff Moose Jaw,
Tzibutaﬁes from the southern part of the Coteau supply mest of the water
but the last large stream joins about twenty-five miles south of Moose
Jaw, Cénsequently the runeff figures are more valid for the Coteau,
forty miles south east of the study area, than for the study area itself,
It is admitted that in some years there may be significant differences

in snowfall and runoff conditions in two areas so situated, However,

since frontal storms cover such broad areas in their passage, it is believed

that significant differences would be the exception, and that the two

areas would be generally similar,

The records extend back to 1910 and are complete except for 1932 and
for 1941 to 1943 inclusive, In 1944 the location of the guaging station
was moved about twenty five miles upstream, The data after this date are
therefere_ not completely comparable to those prior to 1940, However no
large tributaries Jjoin the creek between the two stations , and it is
believed that the small difference due to local runoff would not

significantly affect the co-relation,
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The total precipitation from April to July inclusive and the long

term average for the same months is also shown in Figure 59, The nearest

meteorological station is at Moose Jaw about twenty miles to the east and
the data for this station were used, Since the study area is about five

hundred feet higher than the city of Moose Jaw, the true precipitation

may be a little higher é.ué to the upslopé affect,

Two weeks were spent in the study area in early July 1946, At this
time only a few ponds still held water and it was estimated that the area
would be almost comple{:ely dry by August first, That spring the runeff
in Moose Jaw Cregek was about 22,000 acre feet, just slightly below the long
time average, Precipitafion to the end of June was 3,59 inches, In July
4,10 inches of rain fell bringing the total for the four month period te
just slightly above the long term average, Except for artificial

impoundments the area was reported to be dry on August first,

In 1947 runoff in Moose Jaw Creek was 4,000 acre feet and the pre-

cipitation from April to July inclusive 7.76 inches, This combiiaatién

of runoff and precipi{:ation produced the situation shown for 1947 in
Figure 58, Sixty-five per cent of the potholes, L) per cent of the%hay

sloughs, and 10 per cent of the sloughs were dry by August 15th, but

there was abundant water in the area to carry the ducks through to the
flying stage;_ Conditions were similar on August 15th, 1948, although
more areas contained water, reflecting the record runoff of 109,000 acre

feet that year, These areas remained in existence in spite of below



, 102~

normal precipitation during the period, -

Hot dxry weather continued through August and September in 1948, As
a result by freeze-up the study area was almost d:cy. Runoff in Moose Jaw
Creek in 1949 amounted to only 9,000 acre feet, and on May Lﬁ:h only 76
(or 25 per cent), of the ponds contained water., It was estimated that

many of these would last only two weeks, The area was reported almest

completely dry except for artificial impoundments by July lst, Although

water conditions were very poor in the spring of 1949 a census carried out
May Lth indicated that almost a normal population of mallards and pintaﬁ'.ls
had established territories and were beginning to nest, It is unfortunate

that the ultimate fate of these‘ nesting attempts is unknowm,

In 1950 the runoff in Moose Jaw Creek was 35,000 acre feet and the
precipitation 6,94 inches, This combination préduced the situation shown

in Figure 58 when 55 per cent of the potholes, 12 per cent of the hay

sloughs and 4 per cent of the sloughs were dry on August 15th, There was

more water in the area on August first 1950 than in either 1947 or 1948,
although in those years runoff was greater, Preqipitation in 1947 also
exceeded that of 1950, and in 1948 it was about the same; These discrep=-

ancies are probably due to the inadequacy of precipitation as a measure of

weather conditions as they affect evaporation, Cloudy days without rain,
average temperatures, and most important the amount of wind, would all
tend to distort the relationship, Data on the runoff for 1951 are not

available, but it is known to have been well above normal and comparable to
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to 1948, Water was still abundant in the area on August 15th,

It is obvious that the spring runoff is the factor which determines
how much water the ponds will contain in the spring, and hew many will
still contain water by August first. Weather from April to the end of
July has an important 'modifyi:ag influence, of which the amount of pre-

cipitation is at least a partial expression,

From the 1946 data it is apparent that a runoff in Moose Jaw Creek of
22,000 acre feet inaicates a condition of water shortage :i.n‘ the study area,
where, in spite of above normal precipitation, the whole area is dry by
August first. In 1950 however, when the runoff in Moose Jaw Creek was
35,000 acre feet, there was sufficient water in the area to maintain good
water copditipns to August 15th even though precipitation was a litile
below normal, The critical point therefore lies somewhere between 22,000
and 35,000 acre feet of runoff, and is assumed to be, for purposes of
analysis, 29,000 acre feet, It should be noted that this is above the

long term average runoff,

An analysis of the annual spring runoff in Moose Jaw Creek, (Figure 59),
since 1910, for the thirty-eight years for which data are available shows
that only in twelve years, (including 1951), was runoff above what might
be called the "safe level® of 29,000 acre feet, During each of these years
the amount of précipitation, though sometimes slightly below normel, con-

firms the likelihood of a good "duck year"'. It is interesting to note




=12}

that four of these "good duck years" have occurred since 1946. In
fourteen years the runoff has been between 5,000 and 29,000 acre feet,
indicating a hazardous condition for waterfowl similar to that 6:6 946

and 1949, In most of these years the small runoff has been followed by
below normal precipitation., | The area has been almost completely dry in
the spring in eleven years, when runoff has been below the 1949 1evé1 of
4,000 acre feet, and would attract few nesting ducks., In some years the
precipitation has been above normal following a spring of almest no runoff,

but this would have little affect on the condition .of the area,

Conclusion

From the above it can be appreciated that ,although this section of
the Missouri Coteau is highly desirable duck breeding habitat ).in the long
term view) productivity. is severely curtailed in about two out of three
yeé.rs due to lack of watér; Assuming that the past is a mirrer of the’

future it seems safe to conclude that this condition will continme,

There is no way in which management can influence runoff of pre-
cipita‘cion, but it seems thét artificial impoundments of sufficient depth
to withstand years of low runoff have a real value here, This investiga-
tion has shown quite conclusively that there is a definite movement of
still flightless duck broods to sloughs and the deeper water of artificial
impoundments in late July and August, even in years whenv other water is

abundant,

Such "salvage areas" can be developed by several different means,
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The construction of deep dugouts in the bottoms of the deepest sloughs -
should provide water for broods until they are able to fly. The usual
type of dugout however, with steep sides and deep water, offers little in
the way of food or feeding areas to shallow feeding ducks, The small area

of water which can be produced by this means is also an undeéirable f‘eature;

Dams on shallow draws where at least six feet of water can be held
at the dam face, and a minimum of one half acre of water impounded, seem
to be the besﬁ solution, BSuch areas proﬁde shallow ﬁater at the upstream
end and for at least a narrow zone along the shores, They provide a situa-j
tion where both aquatic and emergent plants can develop, Such areas
would last through at least one season when there was no nmoff; (both
Campbell's and Andrew's dams contained water all through 191;.9 when the
rest of the area was d_ry) s and wi;lzh a favorable interspersion of wet and
dry years, might never bg dry, They could not of course survive a

drought such as occurred from 1929 to 1940 (Figure 59),

The draining of several water areas into one is also a sound method
of creating suitable salvage areas, At least six feet of water should be
provided, The pond shown in Figure 3 as D,U. No, 9 has~ never been dry
since it was built in 1940 in spite of low runoff in 1944, 1945 and 1949,
Such areas provide more shallow water than dugouts and also have the

possibility of developing both marsh and aquatic vegetation,
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In selecting the type of development to provide "salvage ponds" for

a specific breeding area the first choice should be between dams or drain-

age projects, There is little to choose between the two from the stand-
point of habitat so the choice becomes one of economics, Dugouts should

be built only as a last resort,

The investigation has shown that duck broods are highly mobile, and

the vconcentraticp of broods on sloughs and artificisl impoundments indicates
kthat they have the ability to locate and move to what appears to be pre-
ferred ha'bitét. In view of this, it seems that one salvage area per quarter
section, (four to the square mile), should be sufficient to salvage the

ducklings in an area, If the areas developed are exceptionally small,

more may be required,

This program is economically feasible because the eost of such small
dams is small ahd maintenance low. Drainage projects have the additicnal

advantage of requiring no maintenance, Thus although such areas may

actually be required only two out of three years their construction is

warranted,

Further development of this program on a large scale calls for

reconnaisance of the entire Missouri Coteau to ascertain where tracts of

habitat similar to the study area exist, Xnob and kettle areas, and other

lands which can enly be used f‘ér grazing, are the only waterfowl habitats
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on the prairies which are safe from the advances of agriculture, The

development of such areas for waterfowl production is completely in

accord with present land use, It presents the opportunity for wise

expenditure of funds to increase and perpetuate the continental wgterfowl,
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SUMMARY

The ecolegy of nesting waterfowl on a four and one-quarter squere
mile area in the Missouri Coteau of Southern Saskatchewsn wes
studied intemsively in 1947, 1947 end 1950, end on a reduced

scale in 1951l.

The study area contained 261 water arees. These were classified as
potholes, sloughs or hay sloughs on the basis of the associated flora

and seconderily on size and longevitye

The nesting population waé composed almost entirely of surface feeding
species, (Anatinse)s The population per square mile was 68 pairs in
1947, 69 in 1948, 62 in 1950 and 75 in 1951. These populations were
greatly in excess of the provinciasl average and are only exceeded by

Evans' dete (1949) for the Minnedosa Potholes in Menitobas

Forty=eight percent of the nests under observation were successful
in 1947, 38 percent in 1948 and 17 percent in 1950, Overall success
for the three years was 37 percent. The success in 1948 cemparés
favorably with the results-df most workers in other areas, but in
subsequent years, and overall, the success was relafively low. There

was evidence of comsiderable renesting.

Brood counts mede in 1950 end 1951 showed ‘that final reproductive
success was greater than thet indicated by nesting studies. Forty-

two percent of the nesting pairs produced broods in 1950 end L7 per=-

_cent in 1951, The production per square mile was 25.8 broods in 1950

end 3543 in 1951. This is well above the provincial average but the

percent success is somewhat less then that found in the Minnedosa

*
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Potholes in Manitoba in 1949. Reproduction in 1950 was considered
adequate to ensure a return of nesting ducks to the area in 1951 at
least equal to the 1950 population. Reproduction in 1951 should

have been sufficient to effect an increase in 1952,

Slough tjpe areas were found to be of greatest value to waterfowl
during both territorial and breoding phases of the reproductive
cycleo - Hay sloughs were used by territorial pairs during the early
spring before the emergent grasses beceme ‘l;.oo thicke. Brood ﬁse was
elmost all confined to the early part of the brood season. Util-
ization of potholes was lowest of all, but was found to increase with
size\. Artificial impoundments were not very attractive to nesting
ducks, but were used to a véry high degree by late summer broods,
The number of banded females retrapped in the area in ye;ars sub~
sequent to banding, indicates a definite return to the same area to

nest,

‘Evidence is presented to show that the limiting factor on waterfowl

production in this area in two out of three years is water. For
reproduction to bé satisfactory sufficient water to carry the duck
crop through to the flight stage must be availeble until at least
August 15th. The amount of spring runoff largely determines what
conditions will_ be on August 15th, | Precipitation and associated

weather conditions have an impertent modifying influence,

It is concluded that the comstruction of artificial impoundments of
sufficient dep‘bli to last through dry seasons will materially in=

crease the number of ducks produced in areas such as this. Dams on
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shellow draws, or the drainage of several potholes inte cne, produce

better waterfowl habitat then dugouts, which should be constructed

only as & last resorte The mobility of duck broods was found to be
such that four si:rate‘gically placed developments per squere mile

would provide adequate salvage arease

A progrem to develop the Missouri Cotesu for greater waterfowl

produetien, as outline above, is recommended. This to involve
first a biolegical recomnsissance of the knob and kettle areas of
the Coteau which are now adequately mapped, and then initiation of

& construction program where weter conditions and land use warrant,
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