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PREFACE

This report, as the title implies, summarizes July waterfowl production survey data collected by

personnel of the Bureau of Sport Fisheries and Wildlife and other cooperating agencies during the

1955-71 period. In recent years the survey has been used to monitor waterfowl populations on

approximately 855,700 square miles of the North American breeding range. To enable the report to be

timely, analysis and discussion are kept to a minimum, although some obvious relationships are

described. Summaries of basic information collected during the survey are presented in tabular form in

the Appendices. Appendix A refers to the data obtained in the southern Prairie Provinces of Canada;

Appendix B, northern Prairie Provinces and the Northwest Territories; Appendix C, North Dakota,

South Dakota, and Montana; Appendix D, Minnesota; and Appendix E, northwestern Ontario.

This and a companion report (Pospahala et al., in prep.) on the May Breeding Ground Survey

were prepared because information collected annually on the size, distribution and production of

North American waterfowl populations had never been summarized in a comparable manner. Prior to

this date, the information was published annually in the Bureau's "Waterfowl Status Reports" (Special

Scientific Report -Wildlife). A close review of the published survey statistics indicated that no two sets

of the same data were in agreement. The discrepancies were partially the result of annual updates and

corrections. As a part of the comprehensive Mallard Study being conducted by the staff of the

Migratory Bird Populations Station, all breeding ground survey data were reconstructed. Since these

data are not available for machine processing, this report is to serve as a vehicle to make these data

available as future reference material to research and management biologists throughout North

America. Also, it is hoped that the data presented here will stimulate population ecologists and

systems ecologists from other disciplines to become more interested in the dynamics of waterfowl

populations.

Cover photo: Type V prairie pothole in late summer. (By Grady Mann,

Bureau of Sport Fisheries and Wildlife)
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AERIAL SURVEYS OF WATERFOWL PRODUCTION
IN NORTH AMERICA, 1955-71

By Charles J. Henny, David R. Anderson, and Richard S. Pospahala

Migratory Bird Populations Station

Division of Wildlife Research
Laurel, Maryland

The annual sporting harvest of waterfowl

in North America significantly affects the

annual mortality rate of continental waterfowl

populations (Hickey, 1952; Geis, 1963). This

fact, operating in conjunction with unstable

habitat conditions in the most important por-

tions of the waterfowl breeding grounds,

creates one of the most dynamic game animal
management situations known. In order to

ensure perpetuation and equitable use of the

resource, desired harvest levels must be de-

termined on an annual basis. Therefore, to

monitor the status of the continental water-
fowl population the Bureau of Sport Fisheries

and Wildlife, in cooperation with the Canadian

Wildlife Service and various Provincial wild-

life management agencies, conducts two aerial

surveys on the major waterfowl breeding

grounds in North America each year (Crissey,

1957). The first, conducted during May and

early June, is a census of waterfowl breeding

populations; the second, conducted over the

same transects in July, is a production survey.

Historically, these surveys have been used to

monitor the annual status of the continental

waterfowl population, and the information col-

lected has been of paramount importance in

the setting of annual waterfowl regulations

(see discussion by Geis et al„ 1969). In addi-

tion to providing estimates of waterfowl num-
bers present on the breeding grounds each

year, these surveys provide data on annual

habitat conditions and indexes to expected

production. Information collected also satis-

fies, in part, an ever-increasing demand for

a historical data base from which to study

waterfowl population ecology.

Recently, Pospahala et al. (in prep.) sum-
marized the data obtained from the May Breed-
ing Ground Survey for the 1955-71 period. Our
report is a companion report presenting the

results of the July Production Survey for the

same time period. The purpose of this report

is to provide basic information to individuals

either directly or indirectly involved in water-

fowl management and research, and to rec-

oncile discrepancies in previously published

material relating to this survey. The July

Production Survey statistics presented in this

report supersede all information previously

published (primarily in Waterfowl Status

Reports).

SURVEY DEVELOPMENT AND TECHNIQUES

Development

Aerial surveys in May were initiated on an

experimental basis in 1947 when aircraft and

pilots first became available for such work,

and the July aerial surveys were begun in

1950. Williams (1948) first established that

aerial waterfowl surveys were sufficient to



adequately determine the annual status of the

waterfowl resource. The breeding range was

divided into strata on the basis of habitat type,

habitat stability, and waterfowl nesting density

for sampling purposes. Stewart et al.

(1958:364) discussed the allocation of sampling

units.

Initially, waterfowl breeding ground surveys

were concentrated in the southern portions of

the Prairie Provinces of Canada. Waterfowl

populations in three strata in southern Alberta

(74,612 square miles), five strata in southern

Saskatchewan (113,220 square miles), and two

strata in southern Manitoba (38,728 square

miles) have been sampled on a comparable

basis annually since 1955 (fig. 1). Four addi-

tional strata including 222,030 square miles

in the northern portions of the Prairie Pro-

vinces were added in 1959 and 1960, and in

1966, five strata in the Northwest Territories

(195,513 square miles) were included. July

Production Surveys were initiated in North

Dakota in 1958, and in South Dakota in 1959;

however, procedures employed in these first

surveys were not consistent with those in other

surveyed areas. Consequently, data collected

for the Dakotas prior to 1966 are not pre-

sented. Beginning in 1966, the Dakotas and

Montana are included, adding an additional

209,893 square miles of waterfowl habitat to

the survey. Portions of Ontario which were

Figure 1. -Strata for aerial surveys of waterfowl breeding grounds.



surveyed on an experimental basis for 4 years

in the early 1960's are also included.

Since 1966, approximately 855,700 square

miles of the North American waterfowl breed-

ing range have been sampled annually on an

operational basis by Bureau personnel and

other cooperators during the July Production

Survey. A description of the habitat in each

stratum is discussed in the companion report

by Pospahala et al. (in prep.). The present

surveys do not sample all of the waterfowl

breeding grounds in North America, but prob-

ably provide sufficient information for most
management decisions. Several State conser-

vation organizations provide additional insight

into production in areas not surveyed by the

standard July Production Survey. Similarly,

several of the Provinces have surveys; how-
ever, this report is limited to the discussion

of data obtained from the Bureau survey (see

Waterfowl Status Reports for data collected by

States and Provinces).

Techniques

GENERAL

During the July Production Survey, estimates
are made of the following waterfowl and habitat

conditions: (1) the number of Class I, Class II,

and Class III broods (Gollop and Marshall,

1954), regardless of species; (2) the average

number of ducklings in Class II and III broods;

(3) the number of paired and single (male and

female) ducks by species; and (4) the number of

ponds. Information on the numbers of pairs

and singles in breeding areas during July that

have not moved to moulting areas is used as

an indicator of the comparative amount of re-

nesting underway. The timing of the July Pro-
duction Survey is determined by the date on

which information must be available for the

U.S. regulations meetings, which occur in

early August. Therefore, not all young ha<ve

been hatched at the time field work is termi-
nated on about July 25 each year. Consequently,

an index to the number of young produced can-

not be calculated directly. Rather, the approach
taken is to obtain indexes relating to factors

which either affect or reflect current produc-

tion success when compared to similar data

collected during prior years.

The July Production Survey, like the com-
panion May Breeding Ground Survey, is con-

ducted from aircraft flying 100 to 200 feet

above the ground along linear routes or

"transects." The transects are divided into

segments 18 miles long for convenience in

summarizing data. The survey crew consists

of one person acting as a pilot-navigator-

observer, and another as an observer. Each
person records waterfowl data (broods and

single and paired adults by species) from a

strip one-sixteenth mile wide (110 yards) on

his side of the aircraft. One member of the

crew, usually the observer, counts ponds on

one side of the aircraft for a distance of one-

eighth mile (220 yards). Information collected

during the survey is recorded and transcribed

to data forms (flight sheets) at the end of the

day. Unidentified pairs and singles are allo-

cated among the identified in direct proportion

to the species and categories of the observed

birds. Sampling intensities vary greatly among
the various strata that have been defined on
the basis of habitat type, habitat stability, and

waterfowl nesting density. Strata in the prime
waterfowl habitat in the southern portions of

the Prairie Provinces of Canada range in size

from approximately 11,000 to 38,000 square

miles. The median date for conducting the

survey during the past 17 years has been July

12-15.

Forecasting production and the subsequent

fall flights of waterfowl are difficult, but

Geis et al. (1969) have reported on techniques

combining data collected from the two breed-

ing ground surveys in past years. A check is

available on the fall flight prediction, although

the information is not available until the fol-

lowing year. Age ratios in the harvest can

be adjusted for differential vulnerability to

hunting pressure to yield the age ratio in the

preseason population (a measure of produc-

tion) (Bellrose et al., 1961; 435; Kaczynski

and Geis, 1961). In this procedure we utilize

information collected during the Waterfowl

Harvest Survey, Wing-Collection Survey, pre-

season banding program, and May Breeding

Ground Survey. Presently, this analysis is

performed annually for mallards (Anas



platyrhynchos) only. Revised annual production

estimates for mallards, and estimates for other

species, are not available at this time, be-

cause the data are being reconstructed for use

in the Mallard Study (see Anderson andHenny,

1972). Rather than present recruitment rate

estimates for each year that may be in error,

no recruitment rate information obtained from
age ratios in the kill adjusted for differential

vulnerability will be presented.

SURVEY PROCEDURES

Procedures for conducting aerial waterfowl

surveys have been discussed by Crissey (1957)

and summarized by Stewart et al. (1958).

Details of the current survey instructions are

contained in the Bureau's "Standard procedures

for waterfowl population and habitat surveys,

Revised 1969." Diem and Lu (1960) and
Martinson and Kaczynski (1967) discuss many
of the problems associated with surveys of this

type, although the latter study primarily con-
cerns adjustments of aerial data available

only for the May Breeding Ground Survey.

Most of the associated problems relate to

observation difficulties associated with habitat,

water conditions, time of day, weather, and

differences in observer capability. In general,

adjustments to July Production Survey data

for these nuances are not possible at this time.

Since the appearance of early work on sampling
error associated with aerial surveys (see

Stewart et al., 1958), the approach has changed
and more recent techniques are presented by

Pospahala et al. (in prep.).

AIR-GROUND SURVEY

All ducks and broods on the transects can-

not be seen from the air; thus, adjustment
factors for visibility from the air are de-

sirable. It is well known that variation in the

proportion of birds seen is related to species
characteristics, cover, density of birds,

phenology, seasonal changes in water levels,

and changes in crew members. Furthermore,
brood data represent an aggregate estimate

of all species present; species-specific dif-

ferences are not measured. Average brood

size information may vary tremendously from
location to location, depending upon local con-

ditions, but also depending upon the species

composition of the breeding ducks present.

Therefore, a summary of the species compo-
sition of the ducks nesting in the southern

portions of the Prairie Provinces, the Dakotas,

and Montana, as determined from the May
Survey, is presented in table 1.

Table 1



An attempt was made during the period

1961-64 to determine by intensive ground

beat-out methods the number of broods by

species on a series of short transects scattered

within the area surveyed by each aerial crew.

The aerial crews covered each of the transects

four times—twice in early morning and twice

in late morning. The purpose was to deter-

mine the proportion of broods by size and age
class, and the paired and single adults by

species actually present, that the aerial crew
was able to see and record. The method de-

pended upon the ground crew's ability to find

all broods and single and paired adults within

the transect, but it soon became evident that

this was not feasible. Even with intensive

coverage, the ground crews obviously missed
many broods, especially those species whose
escape mechanism often caused them to leave

the pond and hide in surrounding upland vege-

tation. Also, it became apparent that changes

from year to year in the density of emergent

vegetation in the ponds caused the ground
crews to find varying proportions of the broods,

which meant that their efforts did not result

in a useful index to the number of broods

present. For this reason, the July air-ground

comparison survey was discontinued after

the 1964 breeding season.

Nevertheless, an average of the data col-

lected during the 4 years did provide a crude

aerial visibility rate for broods that should

be reasonably comparable among the three

age classes. Since the ground crews did not

find all of the broods, the aerial visibility

rates are higher than they should be, and the

adjusted brood index is, therefore, too low.

The unadjusted brood index is presented first

in the body of this report, and is followed by

the adjusted figures. This will facilitate ease
in readjusting the figures at a later date if

more refined visibility rates become available.

The adjusted figures are still crude, but we
believe they are more meaningful than the

unadjusted data. Only the unadjusted brood

index counts are shown in the Appendix tables.

Air-ground comparisons in survey strata

to the north of the Canadian prairies, and in

the United States, have not been undertaken,

and therefore no adjustments to the brood
indexes could be made in these areas.

RECONSTRUCTION OF FILES

As a result of investigations into the con-

dition of aerial survey files associated with

the May Breeding Ground Survey (see Pospa-
hala et al., in prep.), July Production Survey

data were also examined. Discrepancies ap-

peared when previously published reports

were compared with available basic field data.

Consequently, all July Production Survey data

were carefully checked and resummarized.
In addition, several survey boundaries were
changed, and information collected from
partial segments (those less than 18 miles

long) was deleted.

The corrected and pooled southern Prairie

Province data on July ponds were not too

different from the "old" data except for 1955

through 1957 (fig. 2). Estimates pertaining to

broods and waterfowl indexes were less

seriously affected.
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Figure 2.-A comparison of the estimated number of July ponds in the southern portions of Alberta, Saskatchewan, and Manitoba
before and after file reconstruction.

RESULTS

The chronological sequence in developing the

surveys throughout the breeding ground pro-

vides a logical outline for discussing the data

collected. Seventeen years of information are

now available from the southern Prairie Prov-
inces of Canada which, because of their water-
fowl densities, are the most important breed-

ing grounds. Crissey (1969) estimated that

annually an average of 57 percent of the mal-
lards and 47 percent of the total game ducks

in North America bred in this area during the

1955-64 period. The surveyed areas were
gradually expanded northward and southward
from the hub of breeding activity. The results

of the surveys in each portion of the breeding

range are discussed separately. Most manage-
ment decisions are made on the basis of infor-

mation collected in the southern Prairie

Provinces of Canada; thus, this area will be

discussed in more detail because, indeed, it

is the most important. The basic information

for the southern Prairie Provinces is pre-

sented in Appendix A; for northern Canada

and the Northwest Territories, in Appendix B;

and for North Dakota, South Dakota, and

Montana, in Appendix C. A small amount of

data from western Minnesota (1958-66) is

presented in Appendix D, and a small amount
of data from northwestern Ontario (1960-64)

is presented in Appendix E.

Southern Prairie Provinces

JULY POND COUNTS

The southern Prairie Provinces of Canada

(226,560 square miles) have a history of alter-

nating periods of water abundance and drought

(Lynch et al., 1963). The obvious importance

of the instability of the ponds and the probable

influence of water on waterfowl production

rates in the southern Prairie Provinces led to

the counting of ponds during the annual surveys

in both May and July. Lynch et al. (1963: 107)

wrote that ". . .the most durable of prairie



environments serve as an oasis of waterfowl

survival during periods of water deficiency,

and from which breeders can proliferate into

the 'intermittent' and eventually into the

'temporary' environments at such times as the

latter become available." Similarly, Dzubin
and Gollop (1972) concluded that the center of

mallard abundance occurs in a most unstable

and climatically unpredictable environment.
The center of the southern Prairie Provinces

(Saskatchewan) has the least stable water

levels, with its coefficient of variation of the

July pond numbers being approximately twice

that of either Alberta or Manitoba (table 2,

fig. 3). It is the periodic drying that makes
nutrients available and leads to high produc-

tivity of plant and animal biomass when water

is available. The estimated number of July

ponds in Saskatchewan ranged from a low of

193,000 in 1961 to a high of 2,039,000 in 1955.

Crissey (1963, 1967) and Gollop (1965) docu-

mented a direct relationship between pond

numbers and the number of mallards produced

in southern Alberta, southern Saskatchewan,

and southern Manitoba. Water, indeed, is the

most crucial factor which influences waterfowl

production.

Table 2.—Summary of July pond estimates for the southern portions of
Alberta, Saskatchewan, and Manitoba, 1955-71.

Year
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Table k. -Summary of unadjusted brood index information for the southern portions of Alberta, Saskatchewan,
and Manitoba, 1955-71.



BROOD SIZE (ALL SPECIES)

The brood size of Class II and Class III

ducklings is counted during the survey in July

(table 6); however, it is not possible to segre-

gate the brood-size data according to species.

The mortality or brood-size decrease between

Class II and III is usually less than 10 percent,

and Stoudt (1971: 49-50) showed long-term

averages for mallards, canvasbacks, and blue-

winged teal of from 2 to 6 percent. Dzubin

and Gollop (1972) show losses in mallards of

from 3 to 10 percent between Class II and III.

A brood-size decrease of from 2 to 10 percent

is also shown in the Appendix tables. The small

difference between the two age classes pro-
vides a strong case for pooling the data and

using the two classes combined as an index
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Figure 4.-Adjusted brood indexes in the southern portions of Alberta, Saskatchewan, and Manitoba, 1955-71.

Table 6.—Summary of Class II and Class III brood size data combined
for the southern portions of Alberta, Saskatchewan, and
Manitoba, 1955-71-



Provinces also showed a significant correla-

tion with the number of July ponds per square
mile (r = +0.44**, 49d.f.). The average brood
size increased as the average number of July

ponds per square mile increased. Dzubin and
Gollop (1972) report that mallard broods are

highly mobile, and more ponds per square
mile in July would generally shorten travel

distance for broods in the event of a pond dry-

ing up. It appears that a closer proximity of

ponds obviates the loss of a lower percentage
of the ducklings during the prefledging period.

Many other biological factors (e.g., breeding

density, timing of production, etc.) and

climatological factors may have an effect on

brood size; therefore, an exceptionally high

correlation coefficient between the two vari-

ables was not expected.

LATE NESTING INDEX (ALL SPECIES)

Pairs and single drakes without broods

seen during the July survey are identified to

species, if possible. Together they comprise

the late nesting index, which is a measure of

renesting effort and nesting season chronology.

Flocked birds (three or more birds of different

sexes) and groups consisting of two or more
drakes are not counted.

To determine the importance and/or relative

changes in the late nesting effort, the late

nesting index must be evaluated in relation to

the size of the breeding population. The late

nesting indexes per 1,000 breeding mallards
and per 1,000 breeding other ducks present
during the May Survey are shown in table 7;

in figure 5 and figure 6, they are compared
with the quantity of July water in the south-
ern Prairie Provinces of Canada. One would
intuitively believe that a higher percentage of

ducks would renest if more water is available

in July. This appears to be the case, because
a highly significant positive correlation was
noted between the number of July ponds
and the late nesting index for mallards
(r = +0.72**), and for all other species com-
bined (r = +0.67**). In addition to a higher cor-
relation for mallards, the average late nesting

index per 1,000 breeders was also higher
(table 7). This is perhaps due to the mallards'

steadfast persistence in trying to produce a

brood. Hickey (1952) believed that considerable
renesting occurred with mallards, and Coulter

and Miller (1968) reported mallards being

much more persistent renesters than black

ducks ( Anas rubripes ) in the same habitats.

During a 5-year period, Keith (1961) com-
pared numbers of pairs and numbers of nests,

and by knowing the percentage hatch on his

areas in Alberta, estimated that 100 percent

of the unsuccessful mallards on his study

area renested; however, only 82 percent of the

gadwall (Anas strepera ), 75 percent of the

shovelers (Spatula clypeata ), 55 percent of the

blue-winged teal (Anas discors) , and 39 percent

of the lesser scaup (Aythya affinis) renested.

Table 7.—Late nesting index per 1,000 breeding mallards and per 1,000 breeding other ducks recorded during
the May Survey in the southern portions of Alberta, Saskatchewan, and Manitoba, 1955-71.

Breeding Populations (Thousands )!/ Late Nesting Index (Thousands) Late Hesting Index per 1000 Breeders
Years Mallards Other Ducks Mallards Other Ducks Mallards Other Ducks

1955
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available to record additional information re-

garding characteristics of the ponds. Relation-

ships between ducks per July pond and the

recruitment rate index, together with many
other correlations, would probably be more
significant if we could follow the approach

outlined by Dzubin.

Recruitment rates obtained from selected

long-term ground studies are presented be-

low. Intensive ground studies between 1952

and 1965 at Redvers, Saskatchewan—
apparently, one of the better waterfowl breed-

ing environments in Canada—provided the

following average production rate estimates

per adult; mallards, 1.4 young; pintails (Anas

acuta ), 1.0 young; blue-winged teal, 1.6 young;

and canvasback (Aythya valisineria ), 1.7 young

(Stoudt, 1971). Average production estimates

in the Alberta parklands (near Lousana) for

approximately the same time period (1953-65)

were somewhat lower per adult (assuming an

equal sex ratio of birds on breeding grounds):

mallards, 0.8 young; American widgeon

(Mareca americana ), 1.4 young; blue-winged

teal, 1.6 young; and canvasbacks, 1.4 young

(Smith, 1971). Dzubin (1969) noted recruitment

rates for mallards in his Roseneath Study Area
(Manitoba) of 1.3, 1.5, and 1.1 immatures per

adult for 1952, 1953, and 1954, respectively;

however, in the grasslands (Kindersley,

Saskatchewan), the recruitment rate was much
lower (0.3 to 0.7 immatures per adult). These

data show that recruitment rates are quite

variable between species and between loca-

tions and years. Therefore, any set of statistics

which shows average recruitment rates for a

large area (i.e., southern Prairie Provinces

of Canada) and all species combined would be

expected to show only general patterns, at

best. Our recruitment rate estimates will

primarily (if not solely) be based on infor-

mation collected in the southern Prairie

Provinces of Canada, although the percentage

of game ducks nesting in the southern prairies

may be an important statistic.

Northern Canada and
Northwest Territories

Ponds are not counted during the survey in

the northern portion of the breeding range be-

cause water i3 much more stable. Although

the survey in northern Saskatchewan and

northern Manitoba was initiated in 1959, a

portion of this area was not surveyed the first

year. Therefore, comparable data are available

only for 1960-71. Production surveys in the

Northwest Territories began in 1966, with 6

years of data now available, while surveys in

northern Alberta began in 1969. See Appendix

B for strata summaries.

BROOD INDEX (ALL SPECIES)

All brood index figures are unadjusted be-

cause no air:ground comparisons have been
conducted to determine visibility rates. This

is partially due to the low density of breeding

waterfowl, the inaccessibility of the area, and

the great difficulty in making representative

ground censuses.

Brood indexes in northern Saskatchewan and

northern Manitoba increased after 1965, with

a peak reached in 1969; this was followed by

a marked decline in 1970 and 1971 (fig. 7). The
3 years of information from northern Alberta

show a similar decline in 1970 and 1971.

Brood indexes for the Northwest Territories

appear to fluctuate randomly, with no apparent

trends. Climatic factors in the north are more
rigorous, and weather may play an important

role there.

The breeding population of dabbling ducks

(from the May Survey) in northern Canada and

the Northwest Territories remained relatively

„



unchanged during the last 10 years (Pospahala

et al., in prep.); however, there was a large

emigration of drought-displaced ducks to the

Arctic in the late 1950's and early 1960's,

particularly in 1959 (Hansen, 1960; Crissey,

1963; Hansen and McKnight, 1964). A large

waterfowl breeding population (in excess of 30

million) on the prairies combined with a rapid

reduction of suitable breeding territories on
the prairies during the drought, was un-

doubtedly responsible for emigration. It is in-

teresting that, during the drought years in the

prairies, blue-winged teal, redheads (Aythya

americana), ruddy ducks (Oxyura jamaicensis ),

canvasbacks, and shovelers were recorded in

Alaska either for the first time or in much
greater abundance than formerly (Hansen,

1960; Hansen and McKnight, 1964). Hansen and

McKnight concluded that, although some in-

dividuals can and will nest successfully under

displaced circumstances, not enough of them
do in order to maintain an abundance com-
mensurate with that attained in their normal
environment. Recently, Smith (1970) reported

a significant inverse relationship between
number of water areas on the prairies of

Alberta and Saskatchewan for the years 1959-

68 and the portion of the pintail population

moving north of the prairies and parklands.

Furthermore, as the portion of the pintail

population moving into the northern areas in-

creased, an index of annual production de-

clined significantly.

In addition to the major movement north in

1959, some evidence for northward movement
in 1964 is also available (Pospahala et al., in

prep.). A corresponding increase in the brood

index in the north was reported in 1964 (fig. 7).

Reasons for the continual increase in the

brood index in northern Canada between 1965
and 1969 are unclear, because the breeding

numbers observed during the May Survey re-

mained relatively unchanged. The 6 years of

combined information on brood indexes from
northern Saskatchewan, northern Manitoba,

and the Northwest Territories suggest an

abrupt increase in broods in 1968 (fig. 7), the

year when water levels in the southern Prairie

Provinces of Canada were exceptionally low

(less than 1 million ponds in July). Could a

portion of the southern prairie birds have

moved north after the May Survey was com-
pleted in the north? Smith and Hawkins (1948)

also discussed the possibility of late nesting

pairs moving into an area and not being

enumerated by a census conducted at one
interval. If this is the case, the decreased
water levels in the southern prairies between
1965 and 1968 may have been responsible for

the gradually increasing number of broods in

the north; likewise, the improvement of water
levels in the southern prairies in 1969-71 may
be responsible for the downward trend in

brood indexes in the north in recent years.

BROOD SIZE (ALL SPECIES)

Class II and Class III broods were com-
bined and the average brood size presented in

figure 8 for northern Saskatchewan and north-

ern Manitoba, and the Northwest Territories.

The average brood size appears to have in-

creased in recent years. A mean brood size of

5.38 was reported from northern Saskatchewan
and northern Manitoba during the years 1960-

71—considererably lower than the 5.90 re-

ported from southern Alberta (table 6); how-
ever, it is very similar to the average reported

from southern Saskatchewan and southern

Manitoba (5.40 and 5.47, respectively).

i -i 1 1 1 1 1 1 1 1 1 1

—

I960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971

Figure 8.- Annual brood size (Class II and Class III combined) in

northern Canada and the Northwest Territories. The dotted

line indicates that no survey was conducted in 1961.
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LATE NESTING INDEX (ALL SPECIES)

Information concerning the late nesting in-

dex in northern Saskatchewan and northern

Manitoba is available for 11 years (since

1960). Systematic data collection during the

July production survey began in the Northwest

Territories in 1966, and in northern Alberta

in 1969 (fig. 9). The square miles surveyed in

northern Saskatchewan and northern Manitoba

roughly equal the area surveyed in the North-

west Territories (222,114 square miles vs.

195,513 square miles). Collectively, the late

nesting index in 1968 and 1969 nearly doubled

the levels of 1966 and 1967, but dropped

dramatically in 1970 and 1971. There was

virtually no late nesting index in the North-

west Territories in 1971.

.



SUMMARY

Basic information obtained from the July

Waterfowl Production Survey is presented in

32 Appendix tables for the period 1955-71.

The discussion of the data is minimized be-

cause the report is designed primarily to

make the data available to waterfowl biologists

and other interested individuals. Data pre-

sented include: (1) the number of July ponds,

(2) the brood index, (3) the average size for

Class II and Class III broods, and (4)

the late nesting index. These statistics are

presented for each stratum surveyed. A
few of the obvious cor relations are dis-

cussed, although more refined analyses of

the data will be presented in the Mallard

Study reports. Furthermore, additional sup-

porting information will be available for the

mallard reports.
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As the Nation's principal conservation agency, the Department of

the Interior has basic responsibilities for water, fish, wildlife,

mineral, land, park, and recreational resources. Indian and Ter-

ritorial affairs are other major concerns of this department of

natural resources.

The Department works to assure the wisest choice in managing

all our resources so that each shall make its full contribution to a

better United States now and in the future.
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