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INTRODUCTION

Since 1968, the Maine Department of Inland Fisheries and Wildlife (MDIFW) has
aggressively pursued development and refinement of wildlife species assessments and
implementation of cost-effective comprehensive programs that support selected goals
and objectives for the next 15 years. Assessments are based upon available
information and the judgments of professional wildlife biologists responsible for
individual species or groups of species. Precise data may not always be available or
are too limited for meaningful statistical analysis; however, many trends and indications
are sometimes clear and deserve management consideration.

The assessment has been organized to group information in a user-meaningful
way. The Natural History section discusses general biological characteristics of
waterfowl that are important to its management; additional natural history information is
provided under Species Profiles. The Management section contains history of
regulations and regulatory authority, past management, past goals and objectives, and
current management. The Habitat and Population sections address historical, current,
and projected conditions for the species; specific population level and trend information
is contained in Species Profiles. The Use and Demand section addresses past, current,
and projected use and demand of the species and its habitat; specific harvest
information is contained in Species Profiles. A Summary and Conclusions section
summarizes the major points of the assessment.

This document is an update of the 1985 Waterfowl Management Plan written by

Patrick O. Corr; some of Corr’s text from the 1985 Plan is included verbatim in this
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document. For a thorough review of a species’ natural history and conservation
throughout its North American range, including range maps, the reader is referred to

Ducks, Geese, and Swans of North America (1980) by Frank C. Bellrose, and to

Appendix | where one can find the title of the appropriate The Birds of North America

species account.
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NATURAL HISTORY

Taxonomy

The group of animals classified as waterfowl consists of ducks, geese, and
swans, and constitutes the Family Anatidae. Worldwide there are 145 species of
waterfow! divided among 43 genera and 11 tribes. Forty-three species of waterfowl are
native to North America. North America’s waterfowl are grouped into two Subfamilies:
Anserinae (geese, swans, and the whistling ducks), which consists of two tribes; and
Anatinae (the other ducks), which consists of five tribes. The common names, scientific
names, and phylogenetic grouping (i.e. evolutionary relatedness) of 37 species of

waterfowl that have been recorded in Maine are listed in Table 1.

Life History

Waterfowl populations in Maine are difficult to characterize. First, they are
migratory, which causes major seasonal fluctuations in species composition and
abundance. Second, waterfowl utilize a wide variety of habitat types based on seasonal
preferences, which results in populations shifting within Maine. A third factor is the
diversity of species involved.

Appreciation for the complexity of waterfowl management may be enhanced by
considering the following: thirty-seven species have been recorded in Maine as either
breeding, migrating, or wintering populations (Table 2). Appendix Il contains range
maps for Maine waterfowl. Waterfowl habitat requirements during the breeding season

are complex. Maine wetlands provide these requirements for only 15 of 34 species, and
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four of these are classified as rare breeders or individual records. The wintering habitat
requirements are next in order and 18 species have found adequate habitat during this
period. During the migration period, the life requisites of 34 species are met for brief

periods.

Breeding Ecology

Reproductive strategies for waterfowl are varied. Geese and swans form pair
bonds for life while most ducks form pair bonds annually during the late winter and
spring. Reproductive age for most dabbling ducks (e.g., mallard, wood duck, American
black duck) and diving ducks (Aythya spp; e.g. ring-necked duck) is attained within one
year, while many of the mergansers, goldeneyes, sea ducks, and geese (e.g. common
goldeneye, common eider, and Canada goose) attain sexual maturity in their second or
third year. These latter species are generally longer-lived than those breeding by age
one.

All waterfowl build nests, lay and incubate eggs, and rear young (broods) to flight
stage. Nest building and egg-laying begins for some species in April. The actual time
involved for each of the activities varies by species, but occurs so that most young
obtain flight capabilities by mid-July to mid-August. Occasional late nesting or second
clutches (caused by nest failure, desertion, or depredation) result in young gaining flight
in September.

Maine's breeding waterfowl may be grouped according to nest site preference
into two major categories: ground nesters and cavity nesters (Table 3). Cavity nesters

readily use nest boxes.
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Among Maine’s breeding waterfowl, Canada geese, common eiders, and ruddy
ducks generally lay the fewest eggs (average approximately 4-7). The rest of the ducks
lay about 10 eggs per clutch, with pintails being on the low end (6-9) and wood ducks
laying the most (10-15). The number of eggs laid in late nesting or second clutches
tends to be fewer. Brood parasitism (known commonly as “dump nesting”), defined as
more than one female laying one or more eggs in the same nest, is common among
wood ducks that use nest boxes. The incidence of dump nesting is greater among nest
boxes that are highly visible or distributed in groups. Wood duck nests are most often
parasitized by other wood ducks; however, hooded mergansers will also lay eggs in
wood duck nests, resulting in mixed-species broods. Clutch size of parasitized nests
may number in excess of 40 eggs. Hatching success of eggs in dump nests is reduced
relative to that of non-parasitized nests.

The female performs all incubation, except in the case of the mute swan, in
which the male also has been observed incubating. Length of incubation varies both
among and within species, lasting as little as 21 days for green-winged teal to as many
as 37 days for some wood ducks (average: 30 days), however most waterfowl species
that breed in Maine have an incubation period of about 22-28 days. Male ducks
typically abandon their mates late in egg-laying or during incubation and do not take
part in rearing of young. Among geese and swans, however, the male will guard its
mate during incubation and will take part in brood-rearing.

Waterfowl are precocial at hatch — they are down-covered, mobile, they follow
the parent, and they find their own food. The mother will brood young during cold or wet

weather. Young grow rapidly, feeding on a protein-rich diet of macroinvertebrates. As
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young Canada geese, dabbling ducks and ring-necked ducks grow, their diets will
include more vegetable matter; common mergansers will shift to a diet predominantly
consisting of small fish. Age of first flight and independence varies among species.

Teal attain flight as young as 34-35 days; ring-necked ducks fledge at 49-56 days;
mallards, black ducks, and goldeneyes typically fledge around 60 days, and wood ducks
and mergansers do not attain flight until they are 60-70 or more days old. Resident
Canada geese fledge at 85 days; family units stay together until spring migration.

After reaching the definitive plumage by which adult birds are recognized (also
known as breeding or alternate plumage), waterfowl molt (replace) their body feathers
at least once annually due to feather wear. Ducks molt into the nonbreeding plumage
(also known as basic or eclipse plumage) after the breeding period, and molt back into
breeding plumage before the next breeding season. The amount of time in breeding
versus nonbreeding plumage varies among species, with species such as mallard
molting into breeding plumage relatively early in autumn, and species such as blue-
winged teal not attaining breeding plumage until early winter. Geese have only one
plumage, and undergo the body molt during the post-breeding period prior to fall
migration.

Waterfowl undergo a complete, simultaneous wing molt, during which they are
flightless. Regrowth of wing feathers takes 3-5 weeks depending on species and
condition of the bird. The wing molt occurs after the breeding period for most male
ducks, after the brood-rearing period for most female ducks, and during the brood-
rearing period for geese. Males and/or nonbreeding birds of some species undergo a

molt migration to suitable marsh areas where they spend the flightless period.
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Migration and Wintering

Waterfowl species have evolved to survive major seasonal climatic changes,
which limit availability of food and water. Their migratory behavior distributes North
American waterfowl populations to provide optimum spatial and temporal distribution.
Often these migrations are timed to coincide with peak food availability, which promotes
rapid growth of young after hatching. Migration for many species minimizes the
physiological stress induced by severe winter weather.

Waterfowl food habits are diverse and frequently change throughout the year as
birds capitalize on abundant food supplies. Waterfowl foods consist of both plant and
animal materials. Some species have very specific food preferences while others are
more opportunistic. Seeds and vegetation of many aquatic plants, agricultural grains,
green manure crops, insects, fish, crustaceans, mast crops, and fruits are all utilized
during periods of abundance. Further details on this topic should be handled species by
species.

Many of Maine's fall migrating waterfowl are from Northeastern U.S., Maritime
Provinces, Quebec, and Labrador breeding populations. Wood duck, eider, black duck,
mallard, green-winged teal, and goldeneye are largely from those areas. Scaup, scoter,
long-tailed duck, and a few blue-winged teal are from prairie and arctic breeding
populations. Canada geese are from local and arctic breeding areas.

Fall populations utilize all Maine wetlands and marine environments. Their
numbers and distribution are dictated by wetland condition, weather patterns, population

size, and time of year. Blue-winged teal are among the earliest waterfowl species to
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migrate south in the fall, and few remain in Maine past mid October. Green-winged teal,
wood ducks, hooded mergansers, and ring-necked ducks typically depart Maine by the
end of October, although a few hardy individuals often remain into November or
December. Arctic-breeding Canada geese arrive in Maine during early October; based
on band returns, the majority of migrant geese appear to depart the state by November.
Migrant goldeneyes typically arrive on inland rivers and lakes in late October; diving
duck populations (scaup, goldeneye, and bufflehead) increase on inland waters during
November. These populations utilize inland lakes until freeze-up forces them onto large
river, estuarine, and marine habitats. Black duck populations also move to coastal

habitats as inland wetlands become unavailable.
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MANAGEMENT

Requlatory Authority

Maine's role in migratory bird management is significantly different from that for
other species of wildlife. The unique aspect which differentiates the State's function is
the overriding Federal responsibility for establishing migratory bird hunting seasons.
This Federal responsibility is exercised through the U. S. Fish and Wildlife Service
(USFWS) in the Department of Interior.

In practice, the USFWS works directly with Canada and Mexico as well as with
state conservation agencies. State input on regulatory issues is through Flyway
Councils, which administratively organize the 50 states into Atlantic, Mississippi,
Central, and Pacific Flyways (Fig. 1). State input, through the Flyway Councils, is
received by the USFWS and either accepted or rejected based on their review of the
proposals. Prior to adoption of any major change in migratory bird regulations the
USFWS has to publish and receive input from outside agencies and the general public.
These procedures allow adequate time for public comment and assure stringent review

of proposed changes.

Past Goals and Obijectives

Maine’s early management goals and objectives selected for the wild duck and
Canada goose management plans were harvest oriented, and later updates of Maine’s

waterfowl management plans added population and habitat objectives:
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1975

Management Goals: Wild Duck: increase abundance and use opportunity. Canada

goose: increase distribution and abundance of breeding Canada geese, and
increase harvest and use of the resources.

Management Objectives: Wild Duck: harvest 100,000 annually, maintain use (hunter

days) between 40,000-105,000 days.

Canada goose: increase distribution and abundance to approximately 100

breeding pairs with an annual harvest of 4,000 geese by 8,000 hunters.

1980

Management Goals: Wild Duck: increase resource abundance and use opportunity.

Canada goose: increase distribution and abundance in remote portions of the

State in order to provide increased use opportunity.

Management Objectives: Wild Duck:: harvest 80,000 to 100,000 birds annually.

Reduce harvest of "local" black duck, increase harvest of immigrant black duck
and other species which are in adequate supply.

Canada goose; establish naturally sustaining flocks at 20 new locations in remote

portions of the State.

1985-1990

. Increase breeding waterfowl populations (maintain species diversity) to maximize

@
o
=

fall populations.

19
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Abundance Objective 1: by 1990, increase the number of waterfowl broods by 15% and

the proportion of the black duck broods from 19% to 30%, wood duck broods
from 13% to 20%, and maintain ring-necked duck at 25% of the broods
produced.

Abundance Objective 2: by 1990, increase the distribution of Canada geese in Wildlife

Management Units (WMU; Fig. 2) 1, 2, and 3 (townships with breeding birds) by
50%.

Abundance Objective 3: by 1990, reduce the non-legal mortality of waterfowl

populations by 25%.

Harvest Objective 1: through 1990, provide Maine hunters maximum annual hunting

opportunity that will allow for achievement of the abundance objectives and be
consistent with the Federal Framework.

Habitat Objective 1: through 1990, maintain the quantity of wetland habitat at current

levels (as measured by the wetland inventories).

Attainment of Abundance Objective 1 has shown a mix of progress and failure.
The mean number of waterfowl broods counted by MDIFW on annual brood surveys on
waterfowl production index areas increased 28%, from 179 during 1980-84 to 229
during 1986-90, however total broods dropped to 174 by 2002. The species-specific
portions of the abundance objective were achieved (i.e. within +/- 5% of objective) for
wood duck and ring-necked duck, but not for black duck. The proportion of broods
comprised by black ducks increased to 24% in 1986-1990, but dropped to 15% in 2002.

The proportion of broods comprised by wood ducks increased to 17% in 1986-1990 and
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was 18% in 2002. Ring-necked ducks dropped to 21% of broods in 1986-1990, but
increased to 29% in 2002.

Although distribution of Canada geese has not been measured, Abundance
Objective 2 quite likely has been attained. Canada geese currently breed statewide.

A major source of “non legal mortality” (non hunting mortality) alluded to in
Abundance Obijective 3 is lead poisoning. To reduce mortality of raptors and waterfowl
caused by lead poisoning, Maine banned the use of lead shot for hunting waterfowl in
WMU 6 in 1986, in WMUs 6, 7, and 8 in 1987, and statewide in 1988. By 1991 lead
was prohibited for waterfowl hunting throughout the U.S., and in Canada by 1999.
Although the effects on waterfowl mortality in Maine of the lead shot ban have not been
assessed, research elsewhere suggests such effects may be substantial. By 1997 the
ban on lead shot had reduced lead poisoning deaths among mallards in the Mississippi
Flyway by 64% (Anderson et al. 2000).

Since the black duck harvest reduction program was implemented in 1982,
MDIFW has strived to provide maximum waterfow! hunting opportunity consistent with
Harvest Objective 1. Achieving the harvest objective has been constrained by efforts to
reduce mortality among black ducks.

Regarding Habitat Objective 1, subsequent wetland inventories have not been
conducted. State and federal wetland protection laws have provided a measure of
protection for some of the wetlands important to waterfowl, however small (<10 acres)
ephemeral wetlands did not receive protection until 1996, and such small but often

important wetlands have not been inventoried.
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Past and Current Management

The year 1870 marked the beginning of regulatory management of Maine's
migratory bird populations (Spencer 1979). In a search of Maine statutes from 1820-
1870 Spencer found, "little in the way of laws concerning migratory game birds". In
1870 it became illegal to use, "other than the usual method of sporting with firearms to
take ducks and woodcock". Duck netting was commonly practiced throughout the State
into the late 1880s in spite of this law (Stanley and Stillwell 1889).

By the end of the 19" century many regulatory management laws were in effect.
These laws governed methods of take, season length, bag limits, and species-specific
laws. Many of these regulations were complicated and confusing, and inconsistent
among states. Mendall (1969) summarized Maine's early harvest management strategy
and the logic behind these regulations.

In response to the commercialization and over-exploitation of migratory birds, in
1916 the United States and Great Britain (on behalf of Canada) signed the Convention
for the Protection of Migratory Birds, the purpose being to conserve migratory birds that
often cross international, state, and provincial boundaries. The U.S. implemented this
treaty in 1918 when the 64th Congress passed the Migratory Bird Treaty Act (MBTA).
Subsequent conventions have brought the United Mexican States (1936, 1972), Russia
(1976), and Japan (1972) into this comprehensive international agreement. This Treaty,
and the laws that implement it, provides for strong involvement of the federal
governments in the protection and management of migratory bird populations. Most of

the major provisions of the original MBTA are still in force today.
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The Federal Duck Stamp Law went into effect in 1934. This stamp is required for
all waterfowl hunters 16 years of age or older. Revenues generated from this stamp are
used to purchase, develop and manage waterfowl! habitat areas in the United States;
wetlands on many National Wildlife Refuges have been acquired using duck stamp
funds. Sales of federal duck stamps are summarized in Table 4.

In 1984, MDIFW instituted a state duck stamp program modeled loosely after the
federal duck stamp program: the stamp was required by hunters 16 years and older,
and all revenues from the sale of ducks stamps are dedicated to the conservation and
management of waterfowl in Maine. In 2002, MDIFW discontinued the duck stamp
requirement of hunters, but instead required the purchase of a waterfowl hunting
“authority” on the hunting license. Duck stamps still are available for purchase by
collectors, and revenues from the sales of both the stamp and the waterfowl hunting
authority are dedicated to waterfowl conservation programs in Maine. Sales of Maine
duck stamps are depicted in Figure 3.

Throughout the 1900s, the U.S. and its international partners established
cooperative efforts for waterfowl population surveys and harvest management. The
1986 North American Waterfowl Management Plan (NAWMP) and NAWMP updates
(1994, 1998, and 2003) extended international cooperation to include habitat
conservation. Original NAWMP partners Canada and the U.S. established habitat goals
and objectives, and population goals and objectives for principal species of ducks,
geese, and swans. Mexico became a NAWMP partner in 1994.

Joint Ventures were established to implement the goals and objectives set forth

in NAWMP. In 1989, the U.S. Congress passed the North American Wetlands
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Conservation Act (NAWCA) to provide financial support for habitat joint venture
activities. NAWCA provides matching funds to public and private organizations and
individuals to carry out habitat conservation projects in the U.S., Canada, and Mexico.
During 1990-2003, grants from NAWCA totaling $600 million were matched with nearly
$1.7 billion from project partners to support more than 1,100 habitat conservation
projects. Since 1990, NAWCA grants and matching funds have supported the
restoration and protection of 20.6 million acres of wetlands and associated uplands.

Habitat Joint Ventures that affect waterfowl resources important to Maine are the
Atlantic Coast Joint Venture (ACJV) and, to a lesser extent, the Eastern Habitat Joint
Venture (EHJV). Within Maine, the ACJV has focused conservation efforts on important
wetland habitats along 1) the west (south) coast, 2) the lower Kennebec River and
Merrymeeting Bay, 3) Downeast coastal areas, 4) Cobscook Bay, and 5) inland
wetlands (Fig. 4). Habitat protection in Maine has been conducted via the Maine
Wetlands Coalition efforts targeted in ACJV Focus and Planning Areas, and seabird
(eider) nesting island acquisition.

Species joint ventures that affect waterfowl resources important to Maine include
the Black Duck Joint Venture (BDJV), the Sea Duck Joint Venture (SDJV), and, to a
lesser extent, the Arctic Goose Joint Venture (AGJV). Species Joint Ventures typically
have three program components: survey, banding, and research. The BDJV receives
funding from the Canadian Wildlife Service, the U.S. Fish and Wildlife Service, the
Flyway Councils from the Atlantic and Mississippi Flyways, Ducks Unlimited, Inc., and

several other nongovernmental organizations.
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Harvest Management

The term harvest used in this document means waterfow! that are legally killed
and retrieved, or bagged, by hunters. There are several biological characteristics of
waterfowl and several logistical patterns characteristic of hunting that should be

considered in harvest management of waterfowl.

Unretrieved Kill or Crippling Loss

Another component of hunting mortality, in addition to harvest, is that which is
killed or mortally wounded and not retrieved, termed unretrieved kill or crippling loss.
Crippling rate is defined here as the proportion of waterfowl that are mortally shot but
are not retrieved (i.e. [crippling loss]/[crippling loss + retrieved kill]; Van Dyke 1981).

Crippling loss is estimated via hunter questionnaire surveys and field surveys of
hunter performance (e.g. Nieman et al. 1987); for use in population modeling, estimates
from hunter questionnaire surveys must be adjusted for survey biases and assumptions
(Martin and Carney 1977). Crippling loss would be under-estimated when crippling is
undetected or unreported (reporting bias), and over-estimated when waterfowl recover
from their wounds (Bellrose 1953, Kirby et al. 1981, Van Dyke 1981) or when hunters
recover crippled waterfowl! that they did not shoot (Kirby et al. 1981, Van Dyke 1980).
Regarding reporting bias, waterfowl hunters in western Canada reported crippling rates
of 6-18%, whereas observations of hunters yielded estimates of 20-45% crippling loss
(Neiman et al. 1987); in Colorado, hunters reported loosing 11-16% of shot birds, while
losses of 9-23% were estimated from hunter performance observations (Hopper et al.

1975). Kirby et al. (1981) found that 20% of shot, unretrieved radio-marked mallards
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(n=15) in a Minnesota study were later killed and retrieved by other hunters, and
another 20% recuperated from their injuries.

The estimated crippling loss is not included in harvest estimates. However, a
crippling loss rate of 20% (Anderson and Burnham 1976) is incorporated into population
models (e.g. USFWS 2003b, Conroy et al. 2002) used in setting season frameworks
(see Adaptive Harvest Management). The crippling rate of waterfowl in the U.S.,
estimated from hunter questionnaire surveys and adjusted for reporting bias, declined
from approximately 18% during the early 1970s to approximately 16% during the early
1980s (USFWS Office of Migratory Bird Management, Administrative Reports, 1973-
1985 in Sanderson and Bellrose 1986). This period encompassed the transition from
lead shot to steel shot use, however this long-term trend began prior to implementation
of steel shot. Crippling rate of waterfowl in the Atlantic Flyway in 2001 was similarly
estimated from hunter questionnaire surveys at 13.8% (calculated from data in Martin
and Padding 2002).

Data on crippling from field studies of radio-marked waterfowl are scant. In a
study of survival of black ducks during autumn in Quebec, Nova Scotia, and Vermont, of
215 radio-marked ducks that were shot, 34 (15.8%) were crippled or killed and not
retrieved (Longcore et al. 2000).

Rates of crippling loss vary geographically, by habitat type, waterfowl species,
hunting method, individual shooting skill, shooting distance, hunter density, and whether
a retrieving dog is used (Bellrose 1953, Herbert et al. 1984, Nieman et al. 1987).
Crippling rates did not differ between hunters using steel shot or lead shot in most field

tests (e.g., Mikula et al. 1977, however see Herbert et al. 1984) nor in hunting preserve
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tests (Nicklaus 1976). In hunter performance surveys in Michigan, significantly lower
rates of crippling loss (14%) occurred when birds are first shot at when nearer (10-30
yards) rather than farther away (>45 yards; crippling rate = 23%) (Mikula et al. 1977);
61% of hunters in these surveys did not use retrieving dogs. The probability of
retrieving a shot duck increases as distance decreases due to the greater number of
pellets available to hit the duck as well as the greater pellet energy at close distances
(Cochrane 1976).

The Cooperative North American Shotgunning Education Program (CONSEP) is
a cooperative organization of shooting industry (Winchester and Remington) and state,
provincial, and federal government agencies, with the objectives of improving hunter
shooting skills and hunter performance, reducing wounding loss and maintaining hunter
numbers. CONSEP conducts shooting and hunting skills clinics, and has produced an
excellent series of instructional videos and other materials on shooting for the waterfowl
hunter. CONSEP supports the following behaviors that can reduce crippling loss: 1)
limiting distance of shots, 2) improving shooting skill, 3) effective matching of load and
barrel choke, 4) avoiding hunting in areas with heavy escape cover, 5) using a trained
retrieving dog, 6) limiting the number of shooters per flock to one or two when party
hunting, 7) counting struck but unretrieved birds as part of the bag limit, 8) immediately
dispatching wounded birds on the water, and 9) shooting at isolated individual birds,

never into a flock. MDIFW currently is not a member agency of CONSEP.
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Harvest Potential

A species' ability to sustain hunting harvests is dependent on its life history
characteristics (e.g. rate of natural increase, age at first breeding, clutch size, and life
span) (Patterson 1979). Current ecological theory places waterfowl into two groups (r-
selected and K-selected species) based on-reproductive strategies.

The first group, r-selected species, is thought to have evolved in seasonal or
unpredictable environments. They tend to have high rates of natural increase, early
sexual maturity, large clutch sizes, and short life spans. Most dabbling duck species
(including the black duck) are characteristic of this group with the mallard being the
typical r-strategist.

The second group, K-selected species, is believed to have evolved in more
stable habitats. They tend to have lower rates of natural increase, delayed breeding,
small clutch sizes, and long life spans. Most diving ducks, geese and sea ducks are
characteristic of this group with the canvasback being the typical K-strategist. In reality,
waterfowl species occur somewhere between pure r- to pure K-selected species.

The importance of this theory to waterfowl management involves a measure of
harvest rate (the proportion of a population taken by hunting) and the concept of
threshold. The threshold level is the point above which hunting harvest becomes an
additive form of mortality. In this case, hunting mortality is added to natural mortality
(the number that would have died through natural causes). Below the threshold level,
hunting mortality is thought to be a compensatory form of mortality. In this case,

hunting mortality replaces some of the natural mortality.
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Threshold levels have been estimated for the more important species in the sport
harvest but can only be guessed at for most waterfowl. Because of their life history
characteristics, r-strategists can sustain a higher harvest rate (nearly 40 percent for the
mallard) than K-strategists (about 10 percent for the canvasback). Patterson (1979)
suggested that the threshold levels for intermediate species will fall between these
extremes. These theories and concepts are critical when considering harvest
management recommendations. Increases in the harvest rate of K-strategists must be
considered carefully since these species have low thresholds and their populations
respond slowly to regulatory management. Actual harvest rates for adult male mallards
from the mid-continent population ranged from 10.1-13.1% during 1996-2002 (Johnson

2002).

Species and Sex-specific Regulations

Species and sex-specific hunting regulations are employed to limit the harvest of
uncommon or vulnerable species or allow additional hunting opportunity for common
species, particularly males of common species. Managers often restrict the bag of
some species relative to the general bag limit, for example black duck, wood duck,
pintail, canvasback, hooded merganser, and harlequin duck. All of the common
dabbling and diving duck populations in North America have sex ratios that are skewed
in favor of males (Bellrose et al. 1961), owing to the higher mortality rates experienced
by females (e.g., during nesting and brood-rearing). In an effort to reduce harvest of
female ducks, managers have used bag limit restrictions on female mallards, and in

some states (e.g., Massachusetts) female common eiders, relative to males; this is
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possible because male mallards and eiders can be readily differentiated by sight from
females during the hunting season. Varying the bag limit by sex is not feasible for
species that are not sexually dimorphic until winter (e.g. green-winged teal), or in which
both sexes have similar plumage (e.g., black duck).

Requisite to the effectiveness of species or sex-specific regulations is the ability
of hunters to correctly identify waterfowl. Ability of waterfowl hunters to identify
waterfowl species has varied geographically and by level of experience (Evrard 1970,
Nieman et al. 1987, Wilson and Rohwer 1995). Experienced waterfowl hunters in
Wisconsin correctly identified 74% of flocks of 14 waterfowl species in flight, while
novices correctly identified only 52% of flocks of 15 species (Evrard 1970). Correct
identification varied by species, with hunters tending to be better able to identify the
more commonly encountered and commonly harvested species. Hunter performance
surveys in western Canada indicated poorer waterfowl! identification skills (Nieman et al.
1987) than hunters in Wisconsin (Evrard 1970) and 9 other states in the Mississippi
Flyway (Wilson and Rohwer 1995). Waterfowl identification training was effective in
improving identification skills (Evrard 1970). Most hunters surveyed in the Mississippi
Flyway expressed desire to participate in training programs, particularly those hunters in
greatest need of identification training (Wilson and Rohwer 1995). Waterfowl
identification training programs that focus on restricted harvest species may be
particularly beneficial (Wilson and Rohwer 1995).

Waterfowl identification materials available in Maine have included booklets,
posters, and brochures. In 1962 the Atlantic Flyway Council published a 56-page

booklet, “Maine waterfowl identification guide”, in black and white. This later was
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replaced by the 52-page color booklet, “Ducks in the distance” (Hines 1978), which is
out of print but available on-line

(http://www.npwrc.usgs.gov/resource/tools/duckdist/duckdist.htm 16 June 2004).

Another on-line waterfowl identification guide published by the Central Flyway
Waterfowl Council (1994) is available on MDIFW's website. When USFWS restricted
the black duck bag limit in 1983, the state wildlife agencies in the Atlantic and
Mississippi Flyways, USFWS, and Sportsmen of America cooperatively produced and
distributed, for several years, brochures and posters to educate hunters on field

identification differences between black ducks and mallards.

Hunting Vulnerability and Migration Chronology

Harvest of certain species can be affected by the distribution of hunting days
relative to migration. Early fall migrants such as wood duck, teal, and ring-necked duck
are exposed to hunting in Maine until they migrate south in late October (Fig. 5). Later
migrants such as black duck and mallard are available to hunters throughout the
season, and later-arriving species such as bufflehead and goldeneye are not available
until mid November (Fig. 6).

Typically there is an initial spike in waterfow! harvest during the first few days of
the hunting season (Fig. 5, 6), particularly when the season opens on a Friday or
Saturday. This “opening day” effect is due to t