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1.0 SYNOPSIS

Ontario’s double-crested cormorant (Phalocrocorax auritus, henceforth cormorant)
population has increased dramatically over the past 30 years. This rapid population
growth and range expansion has resulted in public concerns regarding impacts to the
environment, and conflicts with humans. Cormorant management has become a
contentious issue among stakeholder groups, landowners, and interested citizens.

In 1997, the Ontario Ministry of Natural Resources (OMNR) completed a “Review of the
Population Status and Management of Double-crested Cormorants in Ontario” in
response to increasing cormorant populations, and public demand for information and
management options (OMNR 1997). The review document was posted on the
Environmental Bill of Rights in May and June of 1997. In 1998, the finalized review
document established the guiding policy for the management of cormorants in Ontario
(OMNR 1997).

Since 1997, the scientific community, and provincial and federal agencies have increased
the knowledge base with respect to cormorant biology, population dynamics,
environmental impacts, and future management challenges. This document reports on
this new knowledge, and expands on the information presented in the 1997 review
document. It presents information on biology, history, current population status,
environmental impacts, and research/monitoring of cormorants in Ontario. Relevant
cormorant legislation, provincial policy, and management activities in other Canadian
and United States jurisdictions has also been summarized.

The purpose of this review document is to summarize available information on the status,
biology and management of cormorants in Ontario. It provides a basis for the future
development of management options. Information included in this document was
assembled from a review of scientific literature, discussions with cormorant experts, and
MNR field offices, provincial, federal and U.S. wildlife management agencies. It is not
intended to be an exhaustive account of the topics. For specific details the reader should
review the referenced literature.

The OMNR is committed to maintaining a diversity of environments in Ontario,
including habitat for cormorants. The future management of cormorants in Ontario will
consider relevant science and consultation with the public.

Ontario Ministry of Natural Resources 3
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2.0 BIOLOGY

The double-crested cormorant (Phalocrocorax auritus) is a relatively large, diurnal, fish-
eating, migratory waterbird that is native to Canada. The genus name, Phalacrocorax, is
Greek for “bald-headed raven”; the species name, auritus, is Latin for “eared” and refers
to feather crests above the eyes which are only fully developed early in the breeding
season (Hatch and Weseloh 1999).

Identification

The double-crested cormorant is the only cormorant species found in the Great Lakes
region (Cadman ef al. 1987, OMNR 2005a, Sandilands 2005). It is a medium to large
(typical length 70 — 90 cm, body mass 1.2 — 2.5 kg) greenish-black coloured waterbird
(Hatch and Weseloh 1999). The bill is long (5-8 cm), slender and hooked at the end. The
bird has brilliant turquoise eyes, a golden throat patch, and a cobalt-blue mouth for a
short time prior to and during the breeding season.

Range

In Canada, cormorants breed as far west as British Columbia and easterly to the Atlantic
Coast including Newfoundland (Godfrey 1986, Hatch and Weseloh 1999). In Ontario,
they are found throughout the Great Lakes and have a breeding range that extends north
to southern James Bay (Cadman et al. 1987, OMNR 2005a, Sandilands 2005).
Populations nesting in Ontario or on the Great Lakes migrate south along the Mississippi
River drainage or travel east to the Atlantic coast and then south to the Gulf coast (Palmer
1962, Cadman et al. 1987, del Hoyo ef al. 1992). Southward migration typically begins
as early as the end of August and extends through October; most birds return to the Great
Lakes the following April (Weseloh and Collier 1995, Hatch and Weseloh 1999). The
winter range of cormorants migrating from the Great Lakes typically extends from New
Jersey and Pennsylvania on the Atlantic Coast southward and inland, from southern
Illinois, Tennessee and Arkansas south to the Gulf of Mexico along major rivers to south-
eastern Pennsylvania, central Maryland, and throughout the lower coastal plains of
Virginia and the Carolinas (Hatch and Weseloh 1999). This area includes the lower
Mississippi River where the catfish farming industry has greatly developed in the last 30
years (Brunson 1991, Stickley et al. 1992, Wywialowski, 1999).

Nesting and Reproduction

Cormorants are colonial nesting birds, which require sites that are safe from ground
predators and close to feeding areas (usually < 10km) (Wires et al. 2001). On the Great
Lakes, cormorants typically select islands or peninsulas to establish nesting sites. Nests
are found on the ground or within the canopy of woody vegetation, directly adjacent to
water where a food supply is easily accessible (Hatch and Weseloh 1999). Nests are
composed of sticks, leaves, weed stalks and other available material (Johnsgard 1993,
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Sandilands 2005). Both male and female birds share in nest-building, incubation and
feeding of the chicks.

While the timing of nesting can vary considerably on the Great Lakes, egg laying on the
lower lakes normally starts in late April — early May after the birds have gone through
courtship and nest building. It is not uncommon to have egg laying as late as August in
Ontario (Peck and James 1983). Cormorants lay an average of three to four pale
greenish-blue eggs which may be partially covered with a white chalky layer (Johnsgard
1993, Hatch and Weseloh 1999, OMNR 2005a, Sandilands 2005). The birds have an
unusual habit of incubating their eggs by wrapping the webs of their feet around them
(Johnsgard 1993, Hatch and Weseloh 1999). The eggs hatch after 25-28 days of
incubation. The young are fully independent about 10 weeks after hatch (i.e., usually
beginning in mid-July).

Cormorants typically become sexually mature by 3 years of age and there is evidence to
suggest that these young cormorants will attempt to breed at or in close proximity to their
natal colony (Wires ef al. 2001).

In all seasons, cormorants require a suitable place for night time roosting and daytime
resting or loafing. Roosts and resting places are often on exposed sites such as rocks,
sandbars, pilings or trees near preferred fishing sites (Stenzel et al. 1995, Weseloh and
Collier 1995).

Diet and Foraging

Cormorants are fish-eating birds that typically feed on slow-moving or schooling fish that
are up to approximately 15cm in length (Craven and Lev 1987, Weseloh and Ewins 1994,
Neuman et al. 1997, Hatch and Weseloh 1999). They are an opportunistic, generalist
feeder, normally preying on abundant and easy to catch fish species (Ludwig et al. 1989,
Hatch and Weseloh 1999). Cormorants are known to be opportunistic to the extent they
will congregate at specific times and areas where fish concentrations are high, such as
spawning grounds, stocking release sites, and aquaculture facilities; however they are
also known to feed solitarily. Cormorants typically forage during the day in shallow
water (< 8 — 10m) within 5 km of the shore (Wires ef al. 2001). Cormorants have been
observed to forage in cooperative flocks in order to force schools of fish into shallow
bays or inlets to enhance foraging success (Glanville 1992).

The diet of cormorants has been studied extensively in North America (Roney 1979,
Hobson et al. 1989, Ross and Johnson 1995, Neuman et al. 1997, Glahn et al. 1998, Rail
and Chapdelaine 1998, Bur et al. 1999, Trapp et al. 1999, Johnson et al. 2002, Wires et
al. 2001). Research suggests that the majority of their diet is composed of small fish that
are of relatively low economic and commercial value. In the Great Lakes region these
species primarily include: alewife (4losa pseudoharengus), rainbow smelt (Osmerus
mordax), gizzard shad (Dorsoma cepadianum), Cyprinid species, and to a lesser extent,
sticklebacks (Gasterosteidae sp.), white suckers (Catostomus commersoni),
pumpkinseeds (Lepomis gibossus), rock bass (Ambloplites rupestris), and more recently,
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round goby (Neogobius melanostomus) (Ludwig et al. 1989, Weseloh and Collier 1995,
Bur et al. 1999, Johnson et al. 1999, Trapp et al. 1999, Wires et al. 2001, Johnson et al.
2002, Ratcliff 2004, Somers and Quinn unpublished data). However, in some cases
cormorants have been known to feed heavily on yellow perch (Perca flavens), a
commercially and recreationally important species and on smaller numbers of
smallmouth bass (Micropterus dolmieui) and walleye (Stizostedion vitreum) (Burnett et
al. 2002, Lantry et al. 2002, Johnson et al. 2004, Rudstam et al. 2004). Occasionally,
cormorants will consume small invertebrates such as crayfish and aquatic insects (Palmer
1962, Johnson et al. 1997).

Survival and Mortality

Cormorants have a mean adult life expectancy of approximately 6 years, although they
have been known to live to approximately 18 years in the wild (Van der Veen 1973,
Klimkiewicz and Futcher 1989, Johnsgard 1993).

Young birds and eggs exhibit the highest mortality rate due to nesting disturbances at
breeding colonies where hatchlings and eggs are often exposed to predation by several
species of gulls (Larus sp.) (Hatch and Weseloh 1999). Young cormorants are also taken
by coyotes, foxes, and raccoons when colonies are accessible by land (Hatch and
Weseloh 1999). Egg mortality was extremely high and recruitment was virtually zero
during the 1960s and early 1970s due to elevated contaminant levels in the Great Lakes
(Weseloh et al. 1983, Price and Weseloh 1986). Predation by bald eagles (Haliaeetus
leucocephalus), entanglement in fishing gear, culling and harassment, Newcastle disease,
and avian botulism are all known to contribute to mortality in cormorants (Hatch and
Weseloh 1999, Wires et al. 2001).

3.0 HISTORY

Double-crested cormorants were known to be present in north-western Ontario on Lake
of the Woods as early as the 1790s (Peck and James 1983, Tanner 1994, Korfanty ef al.
1999). Cormorant populations expanded across the Great Lakes between the 1900s and
the 1950s; although it is unclear whether this was the result of natural range expansion or
re-colonization (Weseloh et al. 1995, Wires et al. 2001, Wires and Cuthbert 2006).
Nevertheless, cormorant colonization was documented moving eastward across Ontario
from the early 1900s to the late 1930s (Fargo and Van Tyne 1927, Baillie 1947, Core
1948, Postupalsky 1978, Peck and James 1983, Cadman et al. 1987, del Hoyo et al. 1992,
Weseloh ef al. 1995). Recent research by Wires and Cuthbert (2006) suggests that
cormorants may have nested in small numbers throughout the Great Lakes prior to 1900;
however few formal/confirmed records were documented at this time.

Cormorant numbers continued to grow throughout the Great Lakes into the 1940s and
1950s. Concerns for recreational and commercial fisheries prompted Ontario to
implement a cormorant control program in the late 1950s in specific areas of the Great
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Lakes (primarily on Georgian Bay) (Omand 1947, Postupalsky 1978, Weseloh and
Collier 1995). Early control measures included the destruction of eggs and nests to which
the birds responded by laying more eggs at new nesting sites. Further control methods
included spraying the eggs with a solution of formaldehyde and soap to cut off respiration
through the eggshell and suffocate the embryo. This control method left the egg intact
and the cormorants continued to incubate the dead eggs rather than re-nest (Weseloh and
Collier 1995, Korfanty et al. 1999). These early control attempts only slowed the growth
of the population during the 1950s and did not significantly reduce the Great Lakes
population. A cormorant control program remained in effect in Ontario until 1966
(Weseloh and Collier 1995).

Despite their range expansion and prolific nature, cormorant populations experienced a
dramatic decline throughout the 1960s and early 1970s. The Great Lakes-wide
population dwindled to approximately 130 nesting pairs by the early 1970s and breeding
birds had completely disappeared from the U.S. portion of the Great Lakes (Anderson
and Hamerstrom 1967, Postupalsky 1978, Weseloh et al. 1995). In the late 1960s,
biologists discovered that this drastic population decline was the result of reduced
recruitment due to eggshell thinning and reproductive failure caused by high levels of
toxic contaminants in the Great Lakes (i.e., DDE, PCB, etc.) (Keith 1966, Ludwig and
Tomoff 1966, Weseloh et al. 1983). Thin eggshells could not withstand the weight of
adult cormorants during incubation and would break before reaching term, killing the
embryo (Postupalsky 1978, Weseloh et al. 1983). Cormorant numbers declined
dramatically because the lower production rate could not offset the mortality rate in
adults (Weseloh et al. 1983). As a result, some U.S. states (i.e., Wisconsin, Illinois,
Michigan) listed cormorants under their endangered species legislation in the 1970s and
early 1980s (Weseloh et al. 1995).

New regulations, enhanced enforcement and public awareness surrounding toxic
contaminants resulted in significantly reduced levels of toxic chemicals (i.e., reduced by
80%) in the Great Lakes between 1971 and 1989 (Weseloh and Ewins 1994, Weseloh and
Collier 1995, Weseloh and Pekarik 1999). As a result, reproductive success returned to
relatively normal levels for cormorants and their populations began a radical recovery in
the mid — late 1970s. From 1973 to 1993, cormorant numbers increased by nearly 300-
fold to 38,000 nesting pairs and 80 new colonies across the Great Lakes (Cadman et al.
1987, Weseloh and Collier 1995, Weseloh et al. 1995). The rapid increase in cormorant
numbers led to the removal of U.S. state (i.e., Wisconsin, Illinois, Michigan) protection
under endangered species legislation in the Great Lakes region during the late 1980s and
early 1990s (Weseloh et al. 1995).

The dramatic recovery of cormorant populations cannot be solely attributed to decreased
contamination in the Great Lakes. Population increases have been much higher than the
rate of increase during the initial range expansion into the lower Great Lakes during the
1930s and 1940s. A rich and abundant food supply in breeding and wintering areas also
played a significant role in their dramatic recovery (Christie 1974, Christie ef al. 1987,
Glahn and Stickley 1995, Weseloh and Collier 1995, Glahn et al. 1996, Hatch and
Weseloh 1999, Wires et al. 2001). Alewife and rainbow smelt were the primary food
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sources for cormorants in the Great Lakes and these prey fish stocks experienced
significant population increases in response to the decline in large predatory fish during
this time (Christie 1974, Hartmann 1988, Weseloh and Collier 1995). Increased
aquaculture and abundant food supply at cormorant wintering grounds (i.e., the southern
United States) likely contributed to an increase in over-winter survival of cormorants as
well (Glahn et al. 1995, Glahn et al. 1999).

Throughout the 1990s cormorant populations continued to increase across the Great
Lakes and expand into previously unoccupied areas including some inland lakes. The
highest recorded cormorant populations in the history of the Great Lakes were recorded
during the late 1990s and early 2000s (Weseloh et al. 1995, 2002, Wires and Cuthbert
2006). Over the past five years some regions of the Great Lakes have begun to show
signs that cormorant populations are levelling off. Some areas of the Great Lakes basin
have experienced significant decreases in cormorant numbers over the past five years,
which may suggest that a new biological carrying capacity is being reached (OMNR
unpublished data, 2005, Weseloh et al. 2006).

4.0 POPULATION STATUS

This section of the report presents a summary of all available double-crested cormorant
population information for the Canadian Great Lakes (i.e., Lake Superior, Lake Huron,
Lake Erie, and Lake Ontario) and the upper St. Lawrence River. The purposes of this
section are:
1) To present the current population status for cormorants on the Canadian Great
Lakes and the upper St. Lawrence River.

2) To present the population trends on the Canadian Great Lakes and the upper St.
Lawrence River over the last § years (i.e., since the 1997 OMNR status report).

3) To contrast the size of the cormorant populations in the four Canadian Great
Lakes and the upper St. Lawrence River.

The Canadian Wildlife Service and the U.S. Fish and Wildlife Service coordinate a Great
Lakes-wide survey of all colonial birds, including cormorants, about every 10 years. The
last colonial bird survey was conducted from 1997 — 1999. In 2005, Canadian and U.S.
wildlife officials agreed to conduct a Great Lakes-wide cormorant count to update the
existing population census for the bird. A cormorant population census is also conducted
annually in the lower Great Lakes (including Lake Huron in most years) through the
cooperation of Ontario, Canadian federal agencies, and U.S. state agencies.

This section of the report presents the cormorant population census and temporal trends
across each of the Canadian (Ontario) Great Lakes, which is based on both annual and
decadal cormorant nest counts coordinated by the Canadian Wildlife Service and the
Ontario Ministry of Natural Resources (described in more detail in section 6.6 Great
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Lakes Monitoring) and from unpublished studies by Weseloh ef al. (2006, in press) and
Weseloh and Shutt (2005). The reader should note that cormorant nest count data for
Lake Superior and Lake Huron only include Ontario colonies because consecutive
historic U.S. nest counts for these lakes are not available. Nest count data for Lake Erie,
Lake Ontario, and the upper St. Lawrence River include both Canadian and U.S. data.

4.1 GREAT LAKES

The Great Lakes population of cormorants has increased dramatically over the last 30
years. These changes have been documented by several authors: Weseloh et al. 1983,
1995, 2000, 2002, 2006, in press, Postupalsky 1978, Ludwig 1984, Hatch 1995, Blokpoel
and Tessier 1996, Weseloh 1996, Tyson et al. 1999, Cuthbert et al. 2001, Wires et al.
2001, Havelka and Weseloh in press. This drastic population increase is likely due to a
combination of factors, including reduced human persecution, declining levels of
organochlorine contaminants, and an abundance of forage-base fish (Christie 1974,
Weseloh ef al. 1995, Ryckman et al. 1998). Table 4.1 shows a brief summary of the
increasing Great Lakes region cormorant breeding population.

Table 4.1 Approximate number of cormorant nests (= number of cormorant pairs)
counted or estimated for the Great Lakes region, 1950 —2005. * indicates Great
Lakes nest count minus Lake Michigan and U.S. portions of Lake Huron and
Lake Superior.

Approximate

el Number of Nests Source

1950 900 Postupalsky 1978

1962 300 Ludwig 1984

Postupalsky 1978

1972 135 Weseloh et al. 1995

1983 2,400 Weseloh et al. 1995*

1991 38,000 Weseloh et al. 1995
Cuthbert et al. 2001

1997 89,000 Weseloh et al. 2006

2000 115,000 Weseloh et al. 2002

2005 113,000 Weseloh et al. 2006

Since the early 1990s, the total number of cormorant nests (i.e., breeding pairs) on the
Ontario side of the Great Lakes has more than doubled (Weseloh et al. 1995, 2006).
Ontario reported approximately 175 nesting colonies and more than 59,000 nests in 2005
(Weseloh et al. 2006).
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Lake Huron (including Georgian Bay) and Lake Ontario have the largest nesting
populations of cormorants in the Canadian Great Lakes (Figure 4.1) (Weseloh et al.
2006). In the past, fish abundance and favourable nesting habitat (i.e., uninhabited
islands and peninsulas) have driven population increases on Lake Huron and Lake
Ontario; however in recent years there have been indications that these populations are
stabilizing (Figure 4.1). Declines in available food supply may be partly responsible in
reducing the cormorant carrying capacity on Lake Huron. Ontario and U.S. population
control activities may be partly responsible for population declines on Lake Ontario.
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=4#=| ake Ontario (Canada & U.S) l‘ .
== ake Huron (Canada only) "
25,000 1 £ Lake Erie (Canada & U.S.) ’
O Upper St. Lawrence River (Canada & U.S.) " N
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Figure 4.1 Great Lakes-wide cormorant nest counts for Lake Ontario (blue), Lake
Erie (green), and the upper St. Lawrence River (orange) (counts include Canada and
U.S. colonies); and Canada only nest counts for Lake Huron and Lake Superior
from 1979 to 2005. Dashed line indicates projected nest counts for years with
missing or incomplete data. (Source: Weseloh et al. 1995, 2002, 2006, Canadian
Wildlife Service unpublished data, OMNR unpublished data, Shieldcastle
unpublished data).

In contrast, cormorant populations on Lake Erie and the upper St. Lawrence River
continue to show increasing trends over the last few years. In particular, the upper St.
Lawrence River appears to have the fastest growing cormorant population in Ontario
since 1997 (Weseloh et al. 2006). Lake Superior cormorant populations have remained
relatively low and stable since 1997.
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Cormorant populations on the Great Lakes have been undergoing substantial changes
over the past 5 years. Nest count data suggests that some regions are experiencing
significant population increases, while others are experiencing decreases (Figure 4.1).
Overall, the Great Lakes-wide cormorant population appears to be stabilizing in recent
years (Table 4.1), which suggests the population may be responding to a newly
established carrying capacity. Individual Great Lakes and the upper St. Lawrence River
are discussed below separately.

4.1.1. LAKE SUPERIOR

Lake Superior is bordered by four jurisdictions; Ontario, Michigan, Minnesota, and
Wisconsin. Cormorants have been reported nesting in all four jurisdictions on Lake
Superior and approximately 50 active nesting colonies have been identified lake-wide
(Weseloh et al. 2006). Approximately 35 of these active colonies are found on the
Ontario side of Lake Superior (Figure 4.2).

Legend
@ Canadian Colonies
* U.S. Colonies

Ontario

Minnesota

Wisconsin 1 75 km Michigan
1 I _|

Figure 4.2 The distribution of cormorant colonies on Lake Superior in 2000
(Source: Weseloh et al. 2002).

On the Ontario side of Lake Superior, nest numbers have increased by nearly 40% from
1996 to 2005, but have only increased by approximately 10% since 1999 (Weseloh et al.
2006) (Figure 4.3). The nesting population on Lake Superior remains at very low
numbers and densities relative to the other Great Lakes (Figure 4.1).
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Figure 4.3 Cormorant nest counts for Lake Superior (Ontario side only) from 1979
to 2005. Missing bars indicate years with missing or incomplete data. (Source:
Weseloh ef al. 1995, 2002, 2006, Canadian Wildlife Service unpublished data).
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4.1.2. LAKE HURON - GEORGIAN BAY

Lake Huron is bordered by two jurisdictions; Ontario and Michigan. Cormorants have
been reported nesting in both jurisdictions on Lake Huron and approximately 108 active
nesting colonies have been identified lake-wide (Weseloh et al. 2006). Approximately 98
of these active colonies are found on the Ontario side of Lake Huron, with the vast
majority being located in Georgian Bay and the North Channel (Figure 4.4).

j \J
l“““#é Ontario
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Figure 4.4 The distribution of cormorant colonies on Lake Huron and Georgian Bay in
2000 (Source: Weseloh et al. 2002).

Cormorant nesting populations on the Ontario side of Lake Huron have undergone
dramatic increases since the late 1980s (Figure 4.5) (Weseloh et al. 1995, 2002, 2006,
Korfanty et al. 1999). Lake Huron had one of the fastest growing cormorant populations
on the Great Lakes in the late 1990s and peaked in 2000-2001. From 1997 to 2000, the
nesting population on the Ontario side of Lake Huron grew by more than 60% and as
many as 33 new nesting colonies were established (Weseloh et al. 2002). Since 2000, the
Ontario nesting population has declined by more than 20% (Weseloh et al. 2006, OMNR
unpublished data) (Figure 4.5).
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Figure 4.5 Cormorant nest counts for Lake Huron (Ontario side only) (red) from
1979 to 2005. Specific nest counts for Georgian Bay (blue) and the North Channel
(orange) have been included to illustrate trends over time. Missing bars indicate
years or locations with missing or incomplete data. * indicates only partial nest
counts were completed in Georgian Bay and the North Channel (Source: Weseloh et
al. 1995, 2002, 2006, Canadian Wildlife Service unpublished data, OMNR
unpublished data).

Many fisheries and waterbird scientists have suggested that part of the reason for the
decline in cormorant nesting populations on Lake Huron since 2000-2001 may be the
result of lake-wide changes to the fish community. The Lake Huron alewife population
index was extremely low in 2003 and 2004 (Schaeffer et al. 2006), which may suggest a
plausible cause for the decline in cormorant nest counts (Ridgway 2005). Some
stakeholders have suggested that the decline of alewife populations is a direct result of
cormorant predation; however this is not the case. Alewife populations have experienced
drastic declines across the lake-basin at locations where cormorants do not often occur
(Ridgway et al. 2006, Schaeffer et al. 2006). In fact, alewife populations have
experienced the slowest declines in Georgian Bay and the North Channel where
cormorant populations are the most concentrated (Ridgway et al. 2006, Schaeffer et al.
2006, OMNR unpublished data). Fisheries scientists have suggested that the main reason
for the decline in alewife populations is the result of recent severe winter conditions and
abundant salmonid predators (Schaeffer et al. 2006).
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4.1.3. LAKE ERIE

Lake Erie is bordered by five jurisdictions; Ontario, Ohio, Pennsylvania, New York, and
Michigan. Cormorants have nested in four of the five jurisdictions on Lake Erie and
approximately 10 active nesting colonies have been identified lake-wide (Weseloh ef al.
2006). Five of these active nesting colonies are found on the Ontario side of Lake Erie.
The majority of nesting colonies occur in the western basin of Lake Erie, where there are
a number of uninhabited islands that provide suitable nesting habitat (Figure 4.6).
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Figure 4.6 The distribution of cormorant colonies on Lake Erie in 2004 (Source:

Weseloh and Havelka, Canadian Wildlife Service unpublished data).

Cormorant nesting populations on Lake Erie began showing significant increases in the
late 1980s and early 1990s (Figure 4.7) (Weseloh et al. 1995, 2002, 2006, Korfanty et al.
1999). Lake Erie-wide nest numbers have increased by nearly 90% from 1997 to 2005
(Figure 4.7) (Weseloh et al. 2006). East Sister Island and Middle Island represent two of
the largest nesting colonies in the Great Lakes basin, with both islands reporting over
6,000 cormorant nests in 2004 (Weseloh et al., in press). From 2004 to 2005, the Lake
Erie nesting population declined by 8%, which was the first annual decline in cormorant
nests on Lake Erie in more than 5 years (Figure 4.7) (Weseloh et al. 2002, 2006).
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Figure 4.7 Cormorant nest counts for Lake Erie (both Ontario and U.S. sides) from
1979 to 2005. Missing bars indicate years with missing or incomplete data.
(Source: Weseloh et al. 1995, 2002, 2003, 2006, Canadian Wildlife Service
unpublished data, Shieldcastle, M., Ohio Department of Natural Resources
unpublished data).
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4.1.4 LAKE ONTARIO

Lake Ontario is bordered by two jurisdictions; Ontario and New York. Cormorants nest
in both jurisdictions on Lake Ontario and 26 active nesting colonies have been identified
lake-wide (Weseloh ef al. 2006). Twenty-two of these active nesting colonies reside on
the Ontario side of Lake Ontario. The main nesting colonies occur in Burlington Bay,
Toronto Waterfront, Presqu’ile Provincial Park, False Duck Islands, Kingston waterfront,
and off Henderson Harbour (New York) (Weseloh and Shutt 2005). There are no
colonies on the south shore of Lake Ontario at this time (Figure 4.8).
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Figure 4.8 The distribution of cormorant colonies on Lake Ontario in 2005
(Source: Weseloh and Havelka, Canadian Wildlife Service unpublished data 2005).

The Lake Ontario cormorant population has been closely monitored in the past (Price and
Weseloh 1986, Weseloh and Ewins 1994, Blackwell et al. 2002, Weseloh et al. 2003).
The first recorded incident of cormorant nesting on Lake Ontario occurred on Scotch
Bonnet Island in 1938-1939; however substantial population increases did not occur until
the mid-1980s (Baillie 1947, Weseloh and Shutt 2005).

In 2002, the Lake Ontario nesting population peaked at approximately 28,000 cormorant
nests (Figure 4.9). Eight new colonies were established and nest numbers increased by
more than 70% from 1997 to 2002, but have since decreased by 17% to approximately
23,500 nests lake-wide (Figure 4.9) (Weseloh et al. 2006). From 2004 to 2005, the Lake
Ontario nesting population declined by approximately 10% (Figure 4.9).
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Figure 4.9 Cormorant nest counts for Lake Ontario (both Ontario and U.S. sides)
from 1979 to 2005. (Source: Weseloh et al. 1995, 2002, 2003, 2006, Canadian
Wildlife Service unpublished data).

Active cormorant management and research programs (i.e., nest removal, egg oiling, and
culling activities) have been conducted by the Ontario Ministry of Natural Resources and
New York States Department of Environmental Conservation at some of the large nesting
colonies on Lake Ontario, including Presqu’ile Provincial Park (Ontario) and Little
Galloo Island (New York). In 2004, both Ontario and New York initiated a cormorant
culling program in the eastern basin of Lake Ontario (High Bluff Island and Little Galloo
Island), which may be responsible for the recent population declines.
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4.1.5 ST.LAWRENCE RIVER

The upper St. Lawrence River is bordered by three jurisdictions: Ontario, Quebec, and
New York. Cormorants nest in all three jurisdictions along the upper St. Lawrence River
and approximately 16 active nesting colonies were identified river-wide in 2005
(Weseloh et al. 2006). Approximately 11 of these active nesting colonies reside on the
Ontario side of the upper St. Lawrence River (Figure 4.10).
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Figure 4.10 The distribution of cormorant colonies on the upper St. Lawrence River
in the jurisdictions of Ontario, Quebec, and New York State in 2005. (Source:
Weseloh and Havelka, Canadian Wildlife Service unpublished data 2005).

Cormorants were first reported in the upper St. Lawrence River in 1945 (Weseloh and
Collier 1995); however cormorants were known to be nesting in the lower St. Lawrence
as early as the beginning of the century (Townsend and Bent 1910, Lewis 1929).
Cormorants abandoned the upper St. Lawrence River during the 1950s — 1960s, and then
returned and began nesting on Strachan Island in the early 1990s (Weseloh et al. 2002)

By the mid-1990s, three known cormorant colonies had been established in the upper St.
Lawrence River, totalling approximately 400 nests (Weseloh et al. 2002). Since 1997,
approximately 10 new nesting colonies have been established and nest numbers have
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increased by more than 300% along the upper St. Lawrence River (Figure 4.11) (Weseloh
et al. 2006). Increased nest numbers have occurred on both the Canadian side (i.e.,
Ontario and Quebec) and the United States side of the river, however the majority of the
increase has occurred in Ontario due to available nesting habitat. Weseloh et al. (2006)
reported several cases of recent unsanctioned control activities at cormorant colonies in
this area. From 2004 to 2005, nest numbers increased by approximately 6% along the
upper St. Lawrence River (Weseloh et al. 2006).
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Figure 4.11 Cormorant nest counts for the upper St. Lawrence River (both
Canadian and U.S. sides) from 1991 to 2005. Missing bars indicate years with
missing or incomplete data. (Source: Weseloh et al. 2002, 2006, Canadian Wildlife
Service unpublished data).
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4.2 INLAND LAKES

Our knowledge of the status of double-crested cormorant populations on inland lakes in
Ontario is incomplete. It is difficult to assess the status of cormorants on inland lakes
because of the sheer size of potential nesting area and the vast number of inland lakes
across the province. The isolation of many of Ontario’s inland lakes makes it difficult to
assess inland lake populations on a broad-scale. Movement between lakes is common,
with cormorants typically residing on a lake (or group of lakes) for relatively short
periods of time to feed and loaf.

Cormorants may show less interest and fidelity to nest sites on inland lakes than on the
Great Lakes (Alvo et al. 2002, OMNR unpublished data). This may be because of a
reduced quality of nesting sites and a smaller forage base on inland lakes. Nevertheless,
there are substantial cormorant colonies residing on some inland lakes in Ontario.

Responding to the movement of cormorants from the Great Lakes into smaller inland
lakes the OMNR updated its inland lake information. The current population status for
inland lakes has been obtained from province-wide OMNR surveys, limited primary
research, and from the Ontario Breeding Bird Atlas (Cadman et al. 1987, OMNR 1997,
Alvo et al. 2002, Rowe 2003, OBBA 2005) (described in more detail in section 6.7
Inland Lake Monitoring). Available information suggests that approximately 40 inland
lakes in Ontario have confirmed cormorant nesting populations. The cormorant
population status for inland lakes has been assessed and reported in more detail for
OMNR’s three management regions; Northwest Region, Northeast Region, and Southern
Region (Figure 4.12).
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Figure 4.12 The Ontario Ministry of Natural Resources three
provincial management regions. (Source: Provincial Geomatics
Service Centre, 2002).
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4.2.1 NORTHWEST REGION

Cormorants have resided on large inland lakes in the Northwest Region for hundreds of
years (Peck and James 1983). Two of the largest inland breeding populations in Ontario
reside in northwest region on Lake Nipigon and Lake of the Woods. The breeding
populations on both these lakes number in the thousands of nests. Cormorant populations
on Lake Nipigon and Lake of the Woods are likely the largest contributors to inland lake
populations in the interior of northwest region, whereas Lake Superior likely contributes
heavily to inland lake populations along its coast.

It is not uncommon to see large (100+ birds) foraging flocks on inland lakes that are
relatively close to Lake Superior or other major inland waterbodies (i.e., Lake Nipigon,
Lake of the Woods, Rainy Lake). Available information suggests that foraging and
nesting on inland lakes has increased over the past twenty years in Northwest Region, but
not to the same degree as it has in other regions of the province (Cadman et al. 1987,
OMNR 1997, OBBA 2005). To date, approximately 10 inland waterbodies have
confirmed cormorant nesting in northwest region (Figure 4.13).
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Figure 4.13 Inland lakes or waterbodies where cormorant nesting has been confirmed
in the Ministry of Natural Resources Northwest Region.

The largest inland nesting colonies occur on the largest waterbodies in the region,
including Lake Nipigon, Lake of the Woods, and Rainy Lake (Figure 4.13). Although
these nesting colonies have been established for some time, continuous annual lake-wide
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population trend data are not available. Other smaller nesting colonies have been
observed on Lac Seul, Lake Onaman, Sturgeon Lake, Namakan Lake, and Helen Lake.
The most northerly inland nesting colony in Ontario occurs on Little Sachigo Lake,
where approximately 80 nests were reported by the Ontario Breeding Bird Atlas in 2005
(OBBA 2005).

4.2.2 NORTHEAST REGION

Cormorant populations on inland lakes in the Northeast Region are probably strongly
influenced by the nesting populations on Georgian Bay and the North Channel of Lake
Huron. Inrecent years, it appears that these inland nesting populations have stabilized,
possibly as a result of population declines on Lake Huron (primarily Georgian Bay and
the North Channel) since 2000-2001 (Weseloh et al. 2006, OMNR unpublished data).

Cormorants have nested on Lake Abitibi in Northeast Region since about 1935
(Armstrong 1984). It wasn’t until the early to mid-1990s when cormorants began nesting
in small numbers on other inland lakes in northeast region (Peck and James 1983,
Armstrong 1984, Alvo et al. 2002, Rowe 2003). Since then, a number of new nesting
colonies have been established and small numbers of foraging cormorants have become
more common in the region. To date, approximately 10 inland waterbodies have
confirmed cormorant nesting colonies in Northeast Region (Figure 4.14).
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Figure 4.14 Inland lakes or waterbodies where cormorant nesting has been confirmed
in the Ministry of Natural Resources Northeast Region.
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The largest inland nesting colonies occur on the largest waterbodies in the region,
including Lake Nipissing and Lake Abitibi (Figure 4.14). Other small nesting colonies
have been observed on Lake Manitou, Kelley Lake, Wanapitei Lake, Obabika Lake,
Nighthawk Lake, and Saganash Lake.

Lake Nipissing has the largest inland breeding population of cormorants in the Northeast
Region. Population monitoring surveys indicate that there are four established breeding
colonies on Lake Nipissing (Rowe 2003). Since 1999, the Lake Nipissing nesting
population appears to be relatively stable, fluctuating around 2000 nests lake-wide (Rowe
2003, OMNR unpublished data).

Photo credit: J. Stewart

4.2.3 SOUTHERN REGION

Great Lakes cormorant populations have a large effect on inland populations in Southern
Region. The region is bordered by Lake Ontario and Lake Huron/Georgian Bay, which
contain the two largest basin-wide cormorant populations in Ontario. Lake Erie and the
upper St. Lawrence River also influence inland cormorant populations in southern region,
but likely to a lesser degree. Population increases on the Great Lakes and its connecting
waterbodies have generally coincided with population increases on inland lakes in
southern Ontario.

Over the past several years there has been an increase in the number of foraging and
nesting cormorants on inland lakes. In 1987, the Ontario Breeding Bird Atlas reported no
confirmed cormorant breeding outside of the Great Lakes in the Southern Region
(Cadman et al. 1987). Cormorants have since expanded to establish a number of new
breeding colonies on inland waterbodies (OBBA 2005); however the vast majority of
foraging and nesting still occurs along the Great Lakes coastline. To date, approximately
20 inland waterbodies have confirmed cormorant nesting colonies in Southern Region
(Figure 4.15).
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Figure 4.15 Inland lakes or waterbodies where cormorant nesting has been confirmed

in the Ministry of Natural Resources Southern Region.

The largest inland nesting colonies in Southern Region occur on larger waterbodies

adjacent to the Great Lakes, including Lake Simcoe, Lake Couchiching, and Rice Lake.

Small groups (1 — 10 birds) of transient foraging cormorants are commonly seen

throughout smaller lakes from April to October. Larger (50+ birds) resident foraging
flocks are known to occur on Lake Simcoe, Lake Couchiching, the Muskoka Lakes, the

Kawartha Lakes, Rice Lake, Golden Lake, and Lake Opeongo.
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5.0 CONCERNS ABOUT CORMORANTS IN ONTARIO

Double-crested cormorants are a native species and a natural part of Ontario’s ecosystem.
Over the past several years, increasing cormorant populations in Ontario have led to
growing concerns from the public, including requests for control programs. These
concerns include impacts on fisheries, vegetation, other species, and human socio-
economic values.

Although cormorants are a natural and valuable component of the ecosystem their rapid
range expansion, population growth and large numbers in some areas have caused real
and/or perceived conflicts with some stakeholders and ecological impacts to ecosystems
at varying scales. This section of the report explores these concerns based on the most
recent available knowledge.

5.1 IMPACTS ON FISH

There is a perception by some stakeholder groups and individuals that fish predation by
cormorants is detrimental to recreational and commercial fisheries in Ontario and
throughout the United States (OMNR 1997, Belyea et al. 1999, Korfanty et al. 1999,
Wires et al. 2001, Van De Valk 2002, Rudstam ef al. 2004). Cormorants are
opportunistic feeders that prey on the most abundant and easy to catch fish (Ludwig et al.
1989, Neuman et al. 1997, Hatch and Weseloh 1999). Over 250 fish species from more
than 60 families have been reported as cormorant prey items (Hatch and Weseloh 1999).
Bioenergetics studies and supporting literature suggest that cormorants consume
approximately 20 — 25% of their body mass in fish daily (Dunn 1975, Schramm 1984,
Cummings 1987, Glahn and Brugger 1995). On Lake Ontario, where cormorants
averaged 1.9 kg (N= 40, unpubl. data D. Tyerman/D.V. Weseloh), this would mean a
daily consumption of approximately 0.38 - 0.48 kg. As such, it is generally accepted that
an adult cormorant will consume approximately 0.45 kg (~ 1 pound) of fish daily (range
of estimates 0.30 kg — 0.60 kg) (Wetmore 1929, Schramm et a/l. 1984, Cummings 1987,
Weseloh and Casselman 1992, 1994, Glahn and Brugger 1995, Hatch and Weseloh 1999,
Glahn and Dorr 2002, Glahn and King 2004). Adult cormorant daily fish consumption
will vary with body mass, age, caloric content of diet, environmental temperatures,
breeding status, and locality (Montevecchi and Piatt 1987, Brugger 1993).

Many other birds (e.g., mergansers, scaup, herons, kingfishers, gulls, terns, loons, etc.)
are also capable of consuming large quantities of fish (Madenjian and Gabrey 1995);
however cormorants generally forage with more concentrated intensity in local areas (i.e.,
<5 km of nesting colony) than other resident birds (e.g., herons, egrets, gulls,
kingfishers, loons, etc.) and for longer periods of time than other migrant birds (e.g.,
mergansers, scaup, etc.) (Hebert and Morrison 2003). Migrant red-breasted mergansers
(Mergus serrator) were estimated to consume more annual lake-wide fish biomass than
cormorants on Lake Erie in the mid-1990s; however cormorants were responsible for the
greatest total fish consumption in the western basin, suggesting a more concentrated local
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fish consumption by cormorants in the areas surrounding their major nesting colonies
(Stapanian et al. 2002, Hebert and Morrison 2003). Gulls are also extremely abundant in
the Great Lakes region; however impacts to fisheries remain of relatively little public
concern because their feeding is limited to surface waters and they consume a wide range
of food items.

Cormorants are often condemned by some members of the recreational and commercial
fishing community as being one of the main causes for the decline in some Great Lakes
fish populations. Various studies have shown that cormorants can have an impact on fish
abundance and production (Schneider et al. 1996, 1998, Neuman et al. 1997, Burnett et
al. 2002, Collis et al. 2002, Johnson et al. 2002, Lantry et al. 2002, Stapanian et al. 2002,
Rudstam et al. 2004); however, there has been no evidence to suggest that cormorants
have been responsible for the demise of any species in the Great Lakes-wide fish
community. A number of other environmental factors have contributed to basin-wide
fish community changes including, invasion of exotic species (i.e., sea lamprey, zebra
mussels, round goby, etc.), non-native species introductions (i.e., alewife, rainbow smelt,
Pacific salmonids, etc.), loss of spawning habitat, toxic contaminants, over-fishing,
climate change, weather patterns, and changes to water quality (Crowder 1986, Kaufman
1992, Mills et al. 1993, Koonce 1995, Ricciardi 2001, Mills et al. 2005). Fundamental
shifts in food-web interactions and changes to nutrient and energy dynamics in the Great
Lakes are having the greatest impact on changes to its fish community (Ewins 1994,
Koonce 1995).

Numerous fisheries-related studies have been conducted to assess the impacts of
cormorants on fish communities and populations over the past 10 years (Ross and
Johnson 1995, Blackwell et al. 1997, Derby and Lovvorn 1997, Neuman et al. 1997,
Belyea ef al. 1999, Trapp et al. 1999, Simmonds et al. 2000, Wires et al. 2001, Van De
Valk et al. 2002, Rudstam et al. 2004). However, there are some major differences in the
interpretation of research results, particularly among stakeholders. Impacts on fisheries
can vary considerably depending on species, community-type, age class, locality, and
scale of the assessment, which may lead to the observed confusion.

Trapp et al. (1999) and Wires ef al. (2001) conducted extensive literature reviews on the
diet of cormorants and found that, in general, recreational and commercial fish species do
not substantially contribute to the diet of cormorants and are not negatively affected;
however, both reviews cited specific exceptions. Studies have shown that spatial,
temporal, and seasonal variation of prey populations have a major influence on cormorant
habitat use and diet composition (Blackwell et al. 1997, Neuman et al. 1997, Belyea et al.
1999, Burnett et al. 2002, Stapanian et al. 2002). Interpretation of cormorant diet
analysis must be approached with caution because of these variations and extrapolations
to a lake-wide context can only be made meaningful if spatial and temporal variability
has been quantified (Neuman et al. 1997, Wires et al. 2001).

Research on the Great Lakes has repeatedly shown that cormorants feed primarily on
small, shallow water fish, that are of relatively low economic and commercial value,
including alewife (Alosa pseudoharengus), rainbow smelt (Osmerus mordax), gizzard
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shad (Dorsoma cepadianum), white suckers (Catostomus commersoni), pumpkinseeds
(Lepomis gibossus), sticklebacks (Gasterosteidae sp.), and Cyprinid species (Ludwig et
al. 1989, Weseloh and Casselman 1992, Weseloh and Ewins 1994, Weseloh and Collier
1995, Neuman et al. 1997, Bur et al. 1999, Johnson et al. 1999, Trapp et al. 1999, Wires
et al. 2001, Ratcliff 2004). In general, game species such as salmonids, smallmouth bass
(Micropterus dolomieu), yellow perch (Perca flavescens), and walleye (Sander vitreus)
have comprised a relatively small percentage of cormorant diet (Craven and Lev 1987,
Montevecchi ef al. 1988, Karwowski 1994, Ross and Johnson 1994, Belyea et al. 1999,
Bur et al. 1999, Trapp et al. 1999, Wires et al. 2001, Hebert and Morrison 2003, Ratcliff
2004). However, as previously mentioned, studies suggest that considerable spatial,
temporal, and seasonal variation may exist in the diet of Great Lakes cormorants and
these generalizations do not always apply (Neuman et al. 1997, Burnett et al. 2002,
Johnson et al. 2002, Stapanian et al. 2002). For example, Lantry et al. (2002) noted that
cormorants consume large quantities of smallmouth bass and yellow perch at certain
times of the year in the waters near Little Galloo Island in Lake Ontario. Johnson ef al.
(2003, 2004) also found that yellow perch dominated the diet of cormorants at some
colonies in the upper St. Lawrence River.

Direct impacts from cormorant predation on larger game fish may be almost non-existent,
as cormorants generally consume fish that are up to approximately 15cm in length
(Craven and Lev 1987, Weseloh and Ewins 1994, Hatch and Weseloh 1999). In some
cases, there have been measurable impacts to younger age class sport fish (Belyea et al.
1999, Eckert 1999, Van De Valk et al. 1999, Collis et al. 2002, Lantry et al. 2002, Van
De Valk et al. 2002, Rudstam et al. 2004). Rudstam et al. (2004) and Van De Valk et al.
(1999, 2002) conducted studies on walleye and yellow perch stocks in Oneida Lake, New
York, and found that while adult walleye exploitation was attributed to angling, the
exploitation of sub-adult walleye was almost entirely attributed to cormorant predation.
Lantry et al. (2002) also reported similar findings indicating that cormorant predation on
3-5 year old age classes of smallmouth bass was substantial enough to cause observed
declines in local populations in eastern Lake Ontario. Increased rates of mortality in
younger year classes may severely limit the numbers of adult stock recruited to the
fishery (Collis et al. 2002, Lantry et al. 2002, Rudstam et al. 2004). Belyea et al. (1999)
noted that cormorant predation accounted for a greater proportion of mortality in young
yellow perch, while angling accounted for a greater proportion of mortality in older
yellow perch, but ultimately concluded that cormorant predation had a minimal impact on
local Les Cheneaux Island perch populations during their study.

In general, cormorants will seldom take valuable recreational or commercial fish species,
such as walleye, smallmouth bass, lake whitefish (Coregonus clupeaformis), lake trout
(Salvelinus namaycush), and other salmonids despite recent population increases (Roney
1979, Craven and Lev 1987, Hobson et al. 1989, Trapp et al. 1999, Wires et al. 2001,
Ratcliff 2004). Recreational and commercial fish species are rarely found to be directly
impacted by foraging cormorants, except in circumstances where the scale of assessment
is small and/or the location is relatively unproductive for forage fish. For example, there
is concern in some Algonquin Park lakes that foraging flocks of cormorants may cause
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significant impacts to brook trout (Salvelinus fontinalis) populations, because these lakes
are small, isolated and relatively unproductive (Quinn et al. 1994, Vascotto 2004).

Although no substantial impact to fisheries have been detected on a Great Lakes basin-
wide scale (Weseloh and Casselman 1992, Jones et al. 1993, Weseloh and Casselman
1994), there is considerable evidence to suggest that cormorant predation can have direct
impact on fisheries in specific areas (Schneider et al. 1996, 1998, Burnett et al. 2002,
Edwards and Stewart 2002, Lantry et al. 2002, Rudstam et al. 2004). Birt et al. (1987)
demonstrated a central foraging theory at large breeding colonies by showing that
cormorants will create prey-depleted halos around colonies, and then gradually move
further and further away to forage as prey are depleted locally. Glanville (1992) reported
that cooperative fishing activity by cormorants in small bays and inlets may significantly
increase the impacts to local near-shore fisheries. Edwards and Stewart (2002) observed
localized impacts to fish communities in close proximity to the High Bluff Island
cormorant colony, however these impacts were not reflected at sites over 25 km from the
colony. In some cases, cormorants have also been found to have a direct local impact on
fisheries during stocking programs when young salmonids are released into lakes or
rivers (Meister and Gramlich 1967, Blackwell ef al. 1997, Derby and Lovvorn 1997, Ross
and Johnson 1999). Wiese ef al. (2001) suggested that avian predation at stocking sites
may be beneficial to salmonid smolts during certain periods because they would also
consume large numbers of predatory fish.

Impacts to fish communities in reservoirs or small ponds may also be significant as a
result of concentrated cormorant foraging. Simmonds et al. (2000) modeled the effects of
cormorant predation on sport and forage fish populations in reservoirs and showed that
under specific circumstances, cormorants could significantly reduce fish populations
where they remain throughout the migration and wintering period. However, Simmonds
et al. (2000) concluded that in most cases cormorant predation typically had only minor
or inconsequential impacts on recreational fisheries in reservoirs because sustained
concentrations of foraging cormorants at these small waterbodies is uncommon.

Numerous studies have been conducted in the southern United States to assess the
impacts to aquaculture fisheries due to cormorant predation (Stickley et al. 1992, Brugger
1995, Glahn et al. 1995, Wywialowski 1999, Glahn et al. 1999, Glahn and Dorr 2002,
Dorr et al. 2004). Many cormorants that nest and feed in the Great Lakes spend winter in
the Delta region of the Mississippi, which is the center of the catfish aquaculture industry
(Brunson 1991). Glahn ef al. (1995) noted that the growth of the southern U.S.
aquaculture industry has been paralleled by burgeoning cormorant populations (Vermeer
and Rankin 1984, Hobson ef al. 1989, Dolbeer 1990). Researchers have long speculated
that cormorants are experiencing improved body condition and increased in winter
survival due to the artificially inflated forage base provided by catfish aquaculture
facilities (Vermeer and Rankin 1984, Weseloh and Ewins 1994, Duffy 1995). Glahn et
al. (1999) confirmed that pre-migratory cormorants from the Delta region of the
Mississippi are in better body condition than cormorants from areas with no aquaculture
industry. Impacts on aquaculture fisheries due to cormorant predation have been locally
severe in the southern United States (Craven and Lev 1987, Stickley ef al. 1992, Brugger
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1995, Glahn et al. 1995, Wywialowski 1999). Aquaculture facilities and hatcheries have
sustained high losses of fingerlings, stocking fish and food fish from increasing
cormorant populations (Stickley et al. 1992, Brugger 1995, King et al. 1995). Glahn et
al. (1995) reported some wintering cormorant diets that were comprised of >90% channel
catfish (Ictalurus punctatus) and gizzard shad. Wires et al. (2001) reported that
cormorants can consume large numbers of aquaculture and hatchery reared fish, both
locally and temporally.

Cormorants are generalist predators whose diet varies considerably between seasons and
locations. In general, cormorant predation has not been found to have a significant
impact on Great Lakes sport or forage fish populations on a lake-wide scale. However,
researchers have also found that cormorants can have significant impacts on sport and/or
forage fish populations at some locations depending on the species, age class, season, and
scale of analysis.

5.2 IMPACTS ON VEGETATION

Cormorant colonies can cause significant negative impacts to vegetation at nesting and
roosting sites. These localized impacts can include physical and/or chemical damage to
vegetation and soil. “Whitewashing” from the deposition of guano (faeces) and
associated ecological changes to their surrounding habitat is often cited as the major
concern for vegetation at cormorant colonies (Lemmon et al. 1994, Wires et al. 2001,
USFWS 2003). Vegetation and habitat damage includes loss of both structural and
species diversity.

Physical Impacts

Physical damage to vegetation and trees is caused by cormorants breaking branches and
removing foliage to collect nesting materials (i.e., leaves, twigs and branches) during the
breeding season (Lemmon ef al. 1994, Aderman and Hill 1995, Hobara ef al. 2001). The
weight of cormorant nests can also cause branches and limbs to break. Several studies
have documented the physical impact of cormorant nesting colonies on the forest canopy
(Koh and Car 2003, Rippey et al. 2002, Hebert et al. 2005, Koh 2005). Loss of canopy
cover and plant diversity may occur on islands where cormorants nest (Bédard 1988,
Chapdelaine and Bédard 1995, Rippey et al. 2002). As cormorant populations expanded
at the Presqu’ile Provinical Park islands and the western islands of Lake Erie, significant
reductions in forest canopy were documented over a relatively short period of time
(Hebert et al. 2005, Koh 2005).

Other large tree nesting birds, such as the great blue heron (4rdea herodias) can also
cause physical impacts to vegetation; however impacts from cormorants appear to occur
more extensively and with greater intensity (Weseloh and Brown 1971, Dusi 1978,
Weseloh, per. comm., 2005). Over time, cormorants will typically kill trees on selected
nesting sites (Lemmon et al. 1994, Bédard 1995). This is exemplified by research
conducted at High Bluff Island, Presqu’ile Provincial Park, which showed that
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cormorants will adapt to available nesting habitat in a colony by moving nesting sites
down the canopy and onto the ground as large and then small trees are killed
(Shieldcastle and Martin 1999, Koh and Carr 2003, Hebert et al. 2005, Koh 2005). Other
colonial nesters will typically abandon an area or move to another location once the
prime nesting trees/areas are gone. In these cases, the mid-canopy is left to regenerate the
upper canopy (Koh 2005).

Chemical Impacts

Cormorant guano can also cause detrimental impacts to surrounding vegetation and trees
(Lemmon et al. 1994, Bédard et al. 1995, Wires et al. 2001). The following paragraph
describes some chemical impacts and has been summarized from Hebert et al. (2005).

Cormorant guano changes the soil chemistry at breeding colonies by increasing
concentrations of phosphorus, nitrogen, and potassium (Ligeza et al. 2000, Hobara et al.
2001, Cuthbert et al. 2002, Ellis et al. 2006). Elevated levels of ammonium have been
reported in soils and nitrogen is taken up by plants (Lemmon ef al. 1994, Kameda et al.
2000, Hobara et al. 2001, Ellis et al. 2006). Uptake of excess ammonium can result in
plant toxicity, particularly in areas where soil pH is low (Hogg and Morton 1983, Britto
and Kronzucker 2002). Soils within cormorant colonies have been reported to be more
acidic than soils from reference areas, which reflects the acidifying effects of
concentrated guano deposition (Ishida 1996, Cuthbert et al. 2002). In addition,
ammonium toxicity in plants may be exacerbated under conditions of low humidity and
high wind velocity, which are environmental conditions typical of Great Lakes islands
(Krastina and Loseva 1975, Haynes and Goh 1978). These effects are magnified
progressively as tree stands become less dense and the microclimate of the forest
becomes increasingly dry, hot and windy. Considering these findings, ammonium
toxicity may be an important factor contributing to island forest declines.

Cormorant guano is also known to inhibit photosynthesis in plants and trees from the
adhesion of excrement to leaf surfaces in dense breeding colonies, which contributes to
the decline and mortality of vegetation (Ishida 1997).

Other colonial nesting birds are capable of causing significant impacts to vegetation at
nesting colonies; however Ellis ef al. (2006) noted that nesting densities of cormorants
are typically much higher than other colonial nesting birds (e.g., black-backed gulls).

Changes in Vegetation and Diversity

A combination of physical impacts (i.e., loss of canopy cover, tree mortality, etc.) and
chemical impacts (i.e., effects of guano, tree mortality, etc.) can cause significant changes
to native vegetation and plant diversity (Bédard 1988, Chapdelaine and Bédard 1995,
Rippey et al. 2002). Changes in vegetation species and structural diversity have been
reported at a number of sites in and around Ontario, including Golden Lake near
Pembroke, Three Sisters Islands in Lake of the Woods, Nottawasaga Island near
Collingwood, the Flower Pot Islands in Batchawana Bay (Lake Superior), East Sister
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Island Provincial Nature Reserve and Middle Island in Lake Erie, and Pigeon Island,
Little Galloo Island, the Brother Islands, Snake Island, Scotch Bonnet Island, Gull Island
and High Bluff Island in Lake Ontario.

Woodlots on Gull Island and along the southern edge of High Bluff Island have
disappeared since cormorant colonization began. Vegetation studies on High Bluff Island
during the period of 2000 to 2004 have demonstrated a decline in woodlot health,
including an increase in the proportion of dead standing trees (i.e., 17% tree mortality
from 2000 to 2002) (Carr and Koh 2001, Koh and Carr 2003, Koh and Hogsden 2006).
Similar changes to the plant community have been observed on the islands in western
Lake Erie since major cormorant colonization (Kamstra et al. 1995, Hebert et al. 2005).
There has been an overall loss of herbaceous vegetation diversity, which has resulted in a
community largely composed of invasive native and non-native species, such as
pokeweed (Phytolacca americana), garlic mustard (Alliaria petiolata) and common
goosefoot (Chenopodium alba) (Crins and Oldham 2000). Loss of native plant diversity
can lead to the establishment of exotic species tolerant of over-fertilization (Rippey et al.
2002, Weseloh et al. 2002, Koh 2005). Monocultures of such species can lead to
reductions in plant species richness and the diversity of habitats available for other
wildlife (Chapdelaine and Bédard 1995, Rippey et al. 2002, Koh 2005).

Cormorant nesting colonies can cause increased mortality of nationally and provincially
significant vegetation species (i.e., species that are rare or at risk). Inventory studies on
East Sister Island Provincial Nature Reserve in Lake Erie have documented the presence
of rare species and species at risk (Tracey et al. 1971, Kamstra ef al. 1995, Crins and
Oldham 2000). Hebert et al. (2005) reported mortality of the nationally threatened
Kentucky coffee tree (Gymnocladus dioicus) on East Sister Island Provincial Nature
Reserve (COSEWIC 1992, White and Oldham 2000). Increased mortality of Kentucky
coffee trees was also reported on the western Lake Erie islands since cormorant nesting
colonies were established (Crins and Oldham 2000). Hebert ez al. (2005) suggested that
tree nesting cormorants were likely responsible for recent declines in forest cover on
these islands.

5.3 IMPACTS ON OTHER SPECIES

Cormorants can affect a wide variety of co-occurring terrestrial species. Impacts on other
species may include species mortality, loss of habitat and increased competition.

Mortality and Loss of Habitat

Cormorant nesting colonies may cause significant mortality to vegetation (as discussed in
Section 5.2 Impacts on Vegetation), including nationally and provincially significant
species (Carr and Koh 2001, Koh and Carr 2003, Hebert et al. 2005, Koh and Hogsden
2006). Crins and Oldham (2000) reported the absence of a number of rare species that
were previously found on the western Lake Erie islands prior to the establishment of
major cormorant nesting colonies.
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Previous research conducted in the Great Lakes basin indicates that persistent vegetation
destruction at cormorant nesting colonies can result in habitat loss (Crins and Oldham
2000, Carr and Koh 2001, Wires et al. 2001, Weseloh et al. 2002, Koh and Carr 2003,
Hebert et al. 2005, Koh 2005). Habitat loss through the reduction of forest canopy,
structural and species diversity may result in a loss of nesting, roosting and feeding
habitat for other forest dwelling birds, migrating species, and some colonial nesting
species.

Shieldcastle and Martin (1999) reported declines in great blue heron, great egret and
black-crowned night-heron populations with the arrival of cormorants on West Sister
Island in Lake Erie from 1991 to 1997. These declines were attributed to habitat loss
through natural vegetative succession and cormorant caused habitat degradation.
Research indicates that cormorants can better adapt to changing and/or deteriorating
habitats than other colonial birds can (Grieco 1999, Shieldcastle and Martin 1999, Koh
and Carr 2003).

The forest vegetation of High Bluff Island at Presqu’ile Provincial Park and the western
Lake Erie islands are used by a variety of birds and other wildlife (e.g., monarch
butterflies, Danaus plexippus) during migration (Mineau and Markel 1979, LaForest
1993). As well, the endangered Lake Erie watersnake (Nerodia sipedon insularum) is
found on both East Sister Island and Middle Island in Lake Erie (Kamstra et al. 1995,
Crins and Oldham 2000). The use of these islands by migrating species and the survival
of nationally and provincially significant terrestrial species may be jeopardized by loss of
suitable habitat conditions as a result of cormorant nesting colonies. Changes in the
condition of the forest floor microhabitat (i.e., light penetration, moisture and
temperature) will affect both plants and animals associated with these habitats.

Competition

Cormorants may compete directly for nest sites with other colonial nesting waterbirds
(Moore et al. 1995, Shieldcastle and Martin 1999, Wires et al. 2001, Weseloh et al. 2002,
Weseloh et al. 2005). Cormorants, gulls and terns all nest on the ground on islands in the
Great Lakes basin (Blokpoel and Tessier 1996, Scharf and Shugart 1998). The impact of
cormorants on other species of ground nesting birds is largely unknown, although there is
some evidence of cormorants displacing herring gulls (Larus argentatus) at a colony in
Hamilton Harbour in western Lake Ontario (Somers ef al. in review, Weseloh, pers.
comm., 2005).

There is documented evidence of competition for nests and nesting sites between
cormorants and three heron species; the great blue heron (4rdea herodias), the great egret
(Casmerodius albus), and the black-crowned night-heron (Nycticorax nycticorax) (Moore
et al. 1995, Quinn et al. 1996, Jarvie et al. 1999, Shieldcastle and Martin 1999, Wires et
al. 2001, Weseloh et al. 2002, 2005, OMNR 2003, 2004a, 2005b). Moore et al. (1995)
and Jarvie et al. (1999) documented movement of black-crowned night-herons colonies
in response to cormorant nesting activities in Hamilton Harbour and Tommy Thompson
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Park in Lake Ontario. Wires et al. (2001) concluded that cormorants may displace other
waterbirds from individual colonies, although no studies have demonstrated regional or
population impacts on other colonial waterbirds. Cuthbert et al. (2002) concluded that
with the exception of specific circumstances, the presence of cormorants has not caused
heron declines or abandonment on the U.S. Great Lakes. Weseloh et al. (2002) suggested
that cormorant nesting could impact other colonial waterbirds in specific circumstances
by: a) reducing the amount of available nesting space if there is a substantial increase in
cormorant nesting on a small island, b) direct competition for nesting sites where
cormorants take-over nests, ¢) indirect displacement from tree nesting activities when
cormorants establish nests above other colonial birds in the canopy (i.e., falling guano
and debris may cause herons to abandon nests). The displacement of black-crowned
night-heron colonies as cormorants begin to nest at the same location has been well
documented on Lake Ontario (Moore et al. 1995, Blokpoel and Tessier 1996, Jarvie ef al.
1999, Weseloh et al. 2002).

Observations by Ontario Parks staff on High Bluff Island at Presqu’ile Provincial Park
have also indicated that there is some direct competition for nest sites and nests between
cormorants and heron species. Richards (1989) reported that cormorants had moved into
a black-crowned night-heron rookery on the south side of High Bluff Island and taken
over all of the high nesting sites, forcing the herons to nest in less desirable sites closer to
the ground. Observations of active competition for nests between cormorants and heron
species occurred on High Bluff Island during monitoring in 2003, 2004 and 2005, where
cormorants have been observed driving egrets and herons from their nests (OMNR 2003,
OMNR 2004a, OMNR 2005b).

54 IMPACTS ON HUMANS

Wildlife populations provide a broad range of economic, social and cultural benefits to
Ontario residents. These include direct benefits related to consumptive and non-
consumptive use (e.g., viewing, hunting, tourism marketing, commercial harvests, etc.)
and the indirect benefits of knowing wildlife is part of the natural ecosystem (e.g.,
biodiversity, bequest to following generations, etc.) (Bishop 1987).

Public debate with respect to conflicts between humans and wildlife (perceived or
otherwise) engenders different philosophical opinions, economic debates and expression
of personal values with respect to the best ways to reduce conflicts. A strategy for
addressing human-wildlife conflicts in Ontario is being developed to better understand
and address some of these issues.

Research has documented varying degrees of cormorant impacts on fish, vegetation, and
other species (see sections 5.1 Impacts on Fish, 5.2 Impacts on Vegetation, 5.3 Impacts
on Other Species). Social scientists and economists have also been able to estimate the
range of social impacts on humans by documenting “use values” associated with wildlife.
Use values are those benefits that are associated with the use of a resource. Traditionally,
use values have been grouped into consumptive and non-consumptive categories.
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Consumptive use values can include an angler deriving benefits from the fishing activity,
and from occasionally catching a fish; a hunter deriving benefits from the hunting activity
and from occasionally taking sought after game. These types of use values contain a
complex mixture of recreational, social, cultural, food and economic benefits.

Passive (i.e., non-consumptive) use values do not involve a person’s quest for ultimate
possession of an individual wildlife species. For example, a bird watcher derives benefit
from searching for, and observing a particular bird species; a cottager/camper derives
benefit from incidentally observing or hearing wildlife. Passive use values include being
able to view or hear species in their natural habitat.

Consumptive and non-consumptive use values are not mutually exclusive. Both
consumptive and non-consumptive use values encompass a broad range of wildlife values
that are based an individual’s personal experience and beliefs. These values can include
the belief that wildlife resources must be passed on to future generations; preserving
options for using the resource in the future; or simply that preservation of a resource is
the right thing to do (USFWS 2003). While intangible, these are firmly held beliefs and
underscore the fact that there are clear social benefits associated with the continued
presence of wildlife in Ontario, including cormorants.

Some Ontarians have expressed their concern with the government’s decision to manage
cormorant populations at Presqu’ile Provincial Park. They philosophically disagree with
direct intervention to reduce cormorant populations in what they believe is a natural
population fluctuation or recovery, and in some areas they are concerned about the
continued future health of cormorant populations.

Other Ontarians have expressed concerns regarding negative economic, social and
ecological impacts associated with the presence of large cormorant populations (Ewins
1994). Potential socio-economic impacts may include economic losses to aquaculture
producers, commercial fisheries, and fishing-related businesses, losses to private
resources (including fish in private lakes and damaged trees), and compromised local
water quality (USFWS 2003). These individuals are concerned that the government has
not acted aggressively enough and they want broader control programs initiated.

Cormorant-caused damage to private property is also of concern to some landowners in
areas where nesting, roosting, and/or loafing occurs. There are some inherent differences
of self-interest between a private landowner and the general public when dealing with
human-wildlife conflicts (Conover 2002). Private landowners have specific rights under
the Fish and Wildlife Conservation Act to deal with cormorants causing property damage
(see Section 7.3 Private Land).

To better quantify and evaluate the socio-economic impacts of cormorants in Ontario
additional information is needed. Section 9.0 Research and Information Needs outlines
some of the research and data required to conduct a socio-economic analysis related to
cormorants in Ontario.
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6.0 RESEARCH AND MONITORING

The Ontario Ministry of Natural Resources has been involved with a number of
cormorant-related research and monitoring programs in recent years. These programs
have focused on areas that are of particular concern to the government and the public for
various ecological, social, and economic reasons. This section of the report presents
some background information on some important research and monitoring programs in
Ontario.

6.1 LAKE HURON MONITORING AND RESEARCH PROGRAM

A multi-year project in Georgian Bay and the North Channel of Lake Huron was
designed to assess two important elements in the cormorant-fisheries policy debate. First,
determining the scale and magnitude of cormorant fish consumption relative to fish
production in the coastal regions of Lake Huron provides information on the possible
effects cormorants have on nearshore fish production. Second, experimentally lowering
fish consumption through egg oiling during the cormorant nesting period provides
information on the possible interrelationship between predator (i.e., cormorants) and prey
(i.e., fish). This two-part approach can be posed in relevant questions. What is the
magnitude of fish consumption by cormorants and what proportion of annual available
fish production does this consumption represent? If fish consumption by cormorants is
lowered, do we detect a response in the nearshore fish catch or biomass?

The experimental design consisted of four sample frames in the North Channel and three
sample frames in Georgian Bay. Each frame was 20 km X 20 km in dimension in which
nest counts, density estimation of free-ranging cormorants, and fisheries surveys were
conducted. Egg oiling was implemented in some frames at staggered intervals while in
other frames no egg oiling took place. These served as reference sites for bird and fish
surveys in the absence of egg oiling. A detailed methodology manual of this multi-year
research program has been published by OMNR (Ridgway et al. 2006).

The results of this study are pending. They are currently being analyzed and peer-
reviewed for publishing in the scientific literature.

Photo credit: P. Hubert
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6.2 EAST SISTER ISLAND PROVINCIAL NATURE RESERVE
MONITORING

East Sister Island is located in the western basin of Lake Erie, approximately 25 km south
of Leamington and 13 km west of Pelee Island. The 15 hectare island and 38 hectares of its
surrounding water body was acquired by the Province of Ontario in 1971 and regulated
under the Provincial Parks Act in 1976 as a provincial nature reserve (OMNR 2003).
Provincial Nature Reserves are defined by earth and life science classifications, and are
intended to protect natural features and ecosystems that are not found in the other park
classes (i.e. natural environment class, wilderness class, historical class, recreational
class, waterway class) (OMNR 1992).

East Sister Island Provincial Nature Reserve is located in the Carolinian ecozone and is
considered to be characteristic of the pre-settlement flora and fauna of the Erie islands
because of minimal human disturbances (OMNR 2003). The combination of the island’s
southern location and the moderating effects of the lake result in one of the longest
growing seasons in eastern Canada, which makes it of particular ecological importance.

East Sister Island supports as many as 173 native plant species, including 22 nationally
rare plant species (Kamstra ef al. 1995). Various studies on East Sister Island Provincial
Nature Reserve have reported the presence of these rare species and species at risk,
including the Lake Erie watersnake, Kentucky coffee tree, Short’s aster (Symphyotrichum
shortii), and several other animal and plant species not found elsewhere in Canada
(Tracey et al. 1971, Kamstra et al. 1995, Crins and Oldham 2000, COSEWIC 2002,
Hebert et al. 2005, Koh 2005). Significant vegetation communities identified in this area
include the black maple — hackberry forest and hackberry — elm — red ash forest. In the
western central part of the island a Kentucky coffee tree stand provides habitat for a large
heronry. At present, this heronry represents a major breeding colony for great blue
herons and black-crowned night-herons. East Sister Island is considered to be a
nationally significant colony for colonial waders, including the above species as well as
great egrets (Koh 2005, BirdLife Internationl 2005).

Cormorant nests have been counted by the Canadian Wildlife Service on the islands in
the western basin of Lake Erie since the late 1970s (Weseloh et al. 1995). In 1981, six
cormorant nests were first observed on East Sister Island, which had expanded to a
reported 4,690 nests by 2005 (Figure 6.1). In 2005, Canada and the United States
coordinated a Great Lakes-wide nesting census that indicated there were 17,420
cormorant nests on Lake Erie (Weseloh ef al. 2006).
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Figure 6.1. Double-crested Cormorant nest counts on East Sister Island from
1980 to 2005. Absent data indicate that no nest counts were conducted that year
on East Sister Island. (Source: Canadian Wildlife Service, unpublished data).

Expanding cormorant nesting populations on East Sister Island prompted a number of
concerns regarding their impacts on the island’s ecosystem. In 2004, Koh (2005)
conducted a study to determine the effects of cormorants on the forest habitat of East
Sister Island. The objectives of that study were to:

a) Assess the vegetation damage associated with the expanding colony of
cormorants.

b) Gather baseline data on forest structure and composition.

¢) To either develop a preliminary cormorant carrying capacity model for East
Sister Island or identify the information gaps required to produce a cormorant
carrying capacity model for East Sister Island.

The increase in the number of nesting cormorants over the past decade has led to a
corresponding increase in the damage and subsequent death of trees (Koh 2005). Koh
(2005) reported 15% tree mortality on East Sister Island, as well as a 50% tree crown
dieback in the upper canopy and 51% branch damage in living trees. Koh (2005) noted
that these findings were consistent with previous research using infrared photography that
showed that canopy openings had become significantly greater between 2001 and 2003
on East Sister Island (Hebert ef al. 2005). The result has been an overall simplification of
forest structure, which has led to changes in the plant community and a reduction in
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biodiversity. Hebert et al. (2005) reported mortality of the nationally threatened
Kentucky coffee tree on East Sister Island. Crins and Oldham (2000) also reported
increased mortality of Kentucky coffee trees and the absence of a number of other rare
species that were previously found on the western Lake Erie islands before cormorant
nesting colonies were established. Based on this research, cormorants are believed to be
the main cause of ecosystem changes on East Sister Island (Hebert ef al. 2005, Koh
2005).

In 2005, research continued on East Sister Island in order to fill information gaps required
to develop a cormorant carrying capacity model. Research will lead to the development
of a detailed assessment of forest habitat to provide both short and long-term growth
trajectories for the forest ecosystem. When available, this information will provide
direction to guide future management decisions on East Sister Island.

Ontario Parks is currently in the process of preparing the management plan for East Sister
Island Provincial Nature Reserve. The management plan will define park goals,
objectives and long-term direction for the protection and management of the nature
reserve (OMNR 2003). Issues such as cormorant management and restoration of the
island's significant vegetation communities will be addressed in the planning process.
Public consultation will continue to play a significant role in the development of this
management plan (OMNR 2003).

6.3 TOMMY THOMPSON PARK MONITORING

The Leslie Street Spit (i.e., Tommy Thompson Park) is a 5 km” human-made peninsula
extending into Lake Ontario at the foot of Leslie Street on the City of Toronto waterfront.
The Toronto and Region Conservation Authority (TRCA) owns and manages
approximately half this land base formally known as Tommy Thompson Park.

Construction of this site began in 1959 and continues today through the placement of
clean fill and dredged sand and silt from the mouth of the Don River. Over time a variety
of habitats have evolved at the park, which have attracted significant numbers and species
of birds and other wildlife. The site provides habitat for significant waterbird colonies,
including ring-billed gulls (Larus delawarensis), herring gulls, common terns (Sterna
hirundo), Caspian terns (Sterna caspia), black-crowned night-herons, and the double-
crested cormorants. During some years, as much as 30% of Canada’s black-crowned
night-heron population breed at Tommy Thompson Park (BirdLife International 2000).
The presence of these significant colonies contributed to the site being identified as an
Environmentally Significant Area (TRCA 1989, TRCA 1992). In 2000, Tommy
Thompson Park was designated as a Globally Significant Important Bird Area, indicating
that the protection of this site is necessary to ensure the long-term conservation of
naturally occurring bird populations (BirdLife International 2000).

Cormorants began colonizing Tommy Thompson Park in 1990, when 6 nests were built
in cottonwood trees at the end of Peninsula B (Figure 6.2). Since 1990, the TRCA has
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conducted nest monitoring for cormorants and other colonial nesting birds in the park.
During the period from 1990-2000, the nesting distribution of cormorants expanded to
cottonwood trees on Peninsulas A, B and C (Figure 6.2). From 2000 to 2005, cormorant
nest counts increased by approximately 78%, from 3,187 to 5,674 nests (TRCA
unpublished data).
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Figure 6.2. Tommy Thompson Park Peninsulas A, B, C, and D. (photo from TRCA)

Black-crowned night-herons established a colony in Tommy Thompson Park around
1979 with 7 nests observed. By 2000, the size of the colony had grown to 1,243 nests
and has fluctuated around 1,000 nests since then. This colony of black-crowned night-
herons is the largest in the Great Lakes. The significance of this colony was also partly
responsible for the site being designated as a Globally Significant Important Bird Area
(BirdLife International 2000).

Increased damage and destruction of tree vegetation has been evident as cormorant
colonies expand in Tommy Thompson Park. Cormorants have recently expanded their
colony into the area where the black-crowned night-herons are nesting (Jarvie et al.
1999). There is concern that the black-crowned night-heron colony will be displaced
and/or adversely affected by the expanding cormorant colony.

The TRCA has conducted a variety of colonial waterbird management activities in
Tommy Thompson Park since the early 1980s. In 2001, management efforts focused on
harassment and deterrent techniques in an attempt to limit the expansion of cormorant
colonies into nesting habitat used by black-crowned night-herons. Harassment and
deterrent techniques have included nest removal prior to nesting and disturbance of
cormorants around Peninsula C using noise bangers and laser lights. These methods have
proved to be largely ineffective at reducing the number of nesting cormorants and habitat
destruction on Peninsula C.
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The TRCA is currently developing management strategies to reduce the number of
cormorants around Peninsula C. Future TRCA management strategies may include egg
oiling in addition to nest removal and harassment techniques. The Ministry of Natural
Resources has been providing direction and guidance on legislative provisions
(Protection of Property Provisions) under the Fish and Wildlife Conservation Act.

6.4 PRESQU’ILE PROVINCIAL PARK CORMORANT MANAGEMENT
STRATEGY

The Management Plan for Presqu’ile Provincial Park was completed in 2000 (OMNR
2000). The Presqu’ile Management Strategy for Double-crested Cormorants was
completed in 2002 (OMNR 2002). The management strategy allowed for the oiling of
eggs in ground nests, the removal of nests from trees, and the harassment of cormorants
roosting in trees on High Bluff Island. In 2003, an amendment to the cormorant
management strategy included oiling eggs in ground nests on Gull Island. Another
amendment in 2004 allowed the removal of tree nests and the culling of tree nesting
cormorants on High Bluff Island (OMNR 2004b).

Goal and Objectives

The goal of the Presqu’ile Provincial Park Cormorant Management Strategy is:
- to protect representative woodland flora and fauna of Gull and High Bluff
Islands, Presqu’ile Provincial Park, while retaining maximum diversity of nesting
colonial bird species.

The four objectives associated with this goal are:
- to limit cormorant use of trees for nesting on High Bluff Island,
- to reduce cormorant use of trees for roosting on High Bluff Island,
- to reduce recruitment from ground nests of cormorants on Gull and High Bluff
Islands,
- to minimize the impacts of cormorant management on other colonial bird species
nesting on Gull and High Bluff Islands.

Management Activities

Ontario Parks has employed oiling of eggs in ground nests and the removal of tree nests
to limit breeding and recruitment into the population. Culling of adult tree nesting
cormorants has also occurred, which aids in reducing population size and also limits
population recruitment (Table 6.1). These management activities also reduce physical
damage associated with nest construction and chemical damage as a result of the
deposition of guano. Disturbance of roosting cormorants during the post-breeding season
has also been conducted to reduce chemical damage to vegetation.
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Artificial ground nesting sites were created on High Bluff Island in an attempt to
encourage cormorants to nest on the ground rather than in trees. These sites have had
variable success. Ontario Parks staff have attempted site rehabilitation on High Bluff
Island through tree planting (Table 6.1).

Monitoring Activities

Monitoring various activities and species has been conducted from May to September
since the Presqu’ile Provincial Park Cormorant Management Strategy was implemented
in 2002. Cormorant nests are counted in early-mid June of each year (Table 6.1). The
majority of culled cormorants are composted on High Bluff Island. Biological data are
collected from some culled cormorants (e.g., weight, sex, banding data) and a number of
culled cormorants are used for other studies (e.g., viral analysis, serology testing, stomach
content analysis).

Table 6.1 Summary of information regarding cormorant management activities
conducted at Presqu’ile Provincial Park, 2002-2005 (OMNR 2004a, 2005b).

Activity 2002 2003 uE 2004 2005
Eggs Oiled 0 28,648 26,311 23,732
Nests Oiled 0 4065 3284 2633
Nests Removed 0 3,980 2,098 1,861
Adults Culled 0 0 6,030 1,867
Trees Planted 0 0 40 600

Tree Nest Count 6,893 4,631 3,656 1,976
Total Ground Nest Count 5,189 4,065 3,284 2,633
Total Nest Count 12,082 8,696 6,940 4,609

Monitoring in 2004 and 2005 involved investigating the nesting success of great blue
herons and great egrets. Interactions between cormorants, great blue herons, great egrets,
and black-crowned night-herons were monitored during 2004 and 2005. Consideration
was given to gathering the best information available, while not compromising the
nesting success of any of these heron species during monitoring activities (Table 6.2). As
such, all great blue heron nests were surveyed twice monthly, while a sub-sample of 25
nests was monitored more intensively on a weekly basis. The small number of great
egret nests facilitated routine monitoring of all egret nests. Black-crowned night-herons
are secretive and sensitive to disturbance. For those reasons, black-crowned night-heron
nests were only counted twice, and no effort was made to determine actual nesting
success.

Ontario

Ministry of Natural Resources 42
Wildlife Section



Review of the Status and Management of Double-crested Cormorants in Ontario 2006

Table 6.2 Nest counts and nesting success for a) great blue heron, b) great egret
and c) black-crowned night-herons on High Bluff Island, 2003 — 2005 (OMNR
2004a, OMNR 2005Db).

a) Great Blue Heron

# of # of
Year BesL Successful | Fledged G0
Count g Fledged/Nests
Nests Young
2003 38 25 37 1.48
2004 63 38 75 1.97
2005 42 32 75 2.34
b) Great Egret
e | DG Suc#i:sfsful Fldefed Q!
Count g Fledged/Nests
Nests Young
2003 5 4 10 2.50
2004 10 10 26 2.60
2005 17 16 42 2.63
c¢) Black-crowned Night-Heron
Year | Jest Sucieosfsful Fldefed il
Count g Fledged/Nests
Nests Young
2003 80 unknown | unknown unknown
2004 59 unknown | unknown unknown
2005 71 unknown | unknown unknown

In 2005, the behavioural response of great blue herons and great egrets to culling and nest
removal activities at Presqu’ile Provincial Park was monitored and compared to
observations at Chantry Island, a control site in Lake Huron (Moore ef al. 2005). Moore
et al. (2005) indicated that the effects of cormorant culling and nest removal activities on
these heron species were minimal, short-term and localized.

The herbaceous and woody vegetation on High Bluff Island was surveyed in 2000, 2002
and 2004. The western woodlot was the focus of the studies in 2000 and 2004, with the
eastern woodlot added in 2004. These studies have documented a continual decline in the
condition of woody vegetation. Herbaceous vegetation has been increasingly dominated
by invasive native and non-native plant species.
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6.5 DISEASE MONITORING

Episodes of mortality involving double-crested cormorants have been reported to the
Canadian Cooperative Wildlife Health Centre (CCWHC) at the University of Guelph
since 1992. Post-mortem examinations have been conducted on dead cormorants
associated with these reported mortality events to determine the cause of death and to
monitor disease occurrence.

The two most common diseases of cormorants in Ontario are Avian Paramyxovirus-1
(PMV-1, also known as Newcastle Disease Virus when virulent) and Type E botulism.

Newcastle disease (PMV-1) is a deadly and contagious avian disease caused by a virus
which affects the nervous system in birds (Kuiken ez al. 1998, 1999, Clavijo 2001).
Young birds are particularly susceptible to the disease at about 4-5 weeks of age, when
their maternal immunity is wearing off. Newcastle disease was first recognized in
Ontario cormorants in 1992 when an epizootic of the disease occurred in birds in
locations ranging from northern Alberta to the St. Lawrence River (Glaser et al. 1999).
Since 1992, PMV-1 has been diagnosed a number of times and at various locations
throughout the Great Lakes, but has never re-occurred as a large scale epizootic as it did
in 1992. A recent survey of cormorants from Lake Ontario found no Newcastle disease
or Avian Influenza virus from over 400 adult cormorants (CCWHC 2005).

Type E botulism has been the cause of large scale die-offs involving a variety of species
of wild birds on the lower Great Lakes since 1998 (CCWHC 2005). The disease was first
diagnosed on Lake Huron and subsequently spread to Lake Erie in 2000 and eventually to
Lake Ontario in 2004. Outbreaks during July and August involving cormorants and other
waterbirds have tended to be sporadic and localized. However, in August and September
0f 2004, more than 1,000 cormorants died of Type E botulism in eastern Lake Ontario
(CCWHC 2005, Shutt et al. 2005). Most large scale die-offs seen with this disease
typically occur in late autumn, when large numbers of fish and mussel-eating birds
congregate on the lower Great Lakes.

Other conditions, such as parasites affecting the upper digestive tract (Contracaecum
spiculigerum), the liver (Amphimerus elongatus) and kidney (Eimeria sp.) are commonly
identified in cormorants during post-mortem examinations, but are usually not considered
to be the cause of death (Yabsley et al. 2002, CCWHC 2005).

6.6 GREAT LAKES MONITORING
Population and Nesting Surveys
The Canadian Wildlife Service has been monitoring cormorant populations in

conjunction with other provincial and state agencies on the Great Lakes since 1979. A
cooperative cormorant population census is conducted annually in the lower Great Lakes
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(including Lake Huron in most years) involving Ontario, Canadian federal, municipal,
U.S. state, and non-governmental agencies. This information is used to monitor trends in
cormorant population growth and decline over time.

The Canadian Wildlife Service and the U.S. Fish and Wildlife Service also coordinate the
Great Lakes Bi-national Colonial Waterbird Inventory every ~10 years. This is a
comprehensive Great Lakes-wide population survey of all colonial nesting birds,
including cormorants (Blokpoel 1977, Blokpoel and Tessier 1996, 1997, 1998, Scharf
and Shugart 1998). The last colonial bird survey was conducted from 1997 — 1999
(Cuthbert et al. 2001, Weseloh et al. 2003). In 2005, Canadian and U.S. wildlife officials
agreed to conduct a Great Lakes-wide cormorant count to update the existing population
census for the bird. As a result, the size and distribution of the cormorant population on
the Great Lakes is well known (Weseloh et al. 2006).

Contaminants Monitoring and Research

The Canadian Wildlife Service and the U.S. Fish and Wildlife Service have been
monitoring contaminant levels in cormorants and other Great Lakes waterbirds since the
mid-1970s (Weseloh ef al. 2003). This contaminant monitoring is ongoing as part of the
Great Lakes Binational Colonial Waterbird Inventory and the Herring Gull Egg
Contaminants Monitoring Program. Numerous scientific studies have investigated
changing contaminant levels in the Great Lakes and their effects on gulls, cormorants,
and other colonial waterbirds (Weseloh et al. 1983, Ewins et al. 1992, Pettit et al. 1994,
Weseloh et al. 1995b, Pekarik et al. 1998, Ryckman et al. 1998, DiMaio et al. 1999,
Weseloh ef al. 2003). The results indicate that there have been major declines in
contaminant levels in the eggs of fish-eating waterbird eggs across the Great Lakes,
which have contributed to healthier waterbird populations over the past 20 years
(Weseloh et al. 2003).

6.7 INLAND LAKE MONITORING

Ontario Ministry of Natural Resources (OMNR) Districts, Provincial Parks, and Fisheries
Assessment Units have participated in formal and informal monitoring projects on inland
lakes since the late 1970s. Periodic province-wide OMNR surveys have been conducted
to synthesize this monitoring information and assess cormorant movement patterns on
inland lakes.

A provincial survey completed in 1996 determined that some inland lakes had increasing
numbers of non-breeding cormorants (i.e., using the lakes for feeding and loafing).
Inland cormorant colonies were generally found to be smaller than Great Lakes colonies
due to reduced food supply and suitable nesting habitat on inland lakes (OMNR 1997,
Rowe 2003).
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In 2005, OMNR conducted a province-wide survey to update the inland lake cormorant
information obtained in 1996. This updated information is presented in Section 4.2
Inland Lakes.

From 1981 — 1985, the Federation of Ontario Naturalists and the Long Point Bird
Observatory coordinated a province-wide breeding bird survey and the development of
the Ontario Breeding Bird Atlas (Cadman ef al. 1987). Many government and non-
government agencies, including Bird Studies Canada, Canadian Wildlife Service, Ontario
Field Ornithologists, Federation of Ontario Naturalists, Ministry of Natural Resources,
and volunteers provided funding and participated in this comprehensive program.

The Ontario Breeding Bird Atlas is currently being updated from another extensive series
of provincial surveys that took place from 2001 — 2005 (OBBA 2005), and is expected to
be published in the fall of 2007.

6.8 ALGONQUIN PROVINCIAL PARK MONITORING

Algonquin Provincial Park, established in 1893, is one of the oldest, largest, and most
visited protected areas in Ontario. It lies in the transition zone between southern
deciduous forests and northern coniferous forests. The first objective of the Algonquin
Park Management Plan is “to protect provincially significant elements of the natural and
cultural landscape of Algonquin Park” (OMNR 1998).

One of the most significant features in Algonquin Park is the presence of self-sustaining,
genetically unique brook trout populations. The Park contains the greatest concentration
of self-sustaining brook trout lakes in the world and approximately 25% of Ontario’s self-
sustaining brook trout lakes (Mandrak and Crossman 2003). The Park has many ongoing
research and monitoring programs directed at protecting the Parks ecological integrity
with emphasis on species interactions. In particular, cormorants are being monitored
because of their potential impacts on local fisheries, vegetation, and other colonial bird
species.

Mclntyre (1955) observed the first recorded cormorant in Algonquin Park in 1954.
Historical Algonquin Park Museum records show no evidence of cormorants in the park
prior to 1954 (OMNR 2005c). The Algonquin Park Museum records are based on
historical reporting by Park Rangers, Superintendents and Park Naturalists. During the
1970s and 1980s cormorants were observed sporadically by park staff and visitors, and
by 1991 cormorants were being observed every year in the park (OMNR 2005¢).

In 2002, cormorant nesting was first recorded in Algonquin Park with four nests observed
on Gull Island in Lake Opeongo and one nest was observed on Merchant Lake (OMNR
2005¢c). In 2005, there were 59 cormorant nests recorded in Algonquin Park with 57 on
Lake Opeongo and 2 on Kioshkokwi Lake (OMNR 2005c¢) (Figure 6.3). Cormorants are
now regularly observed in many areas of the Park (OMNR 2005c).
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Figure 6.3 Nest counts for Double-crested Cormorants on Lake Opeongo in
Algonquin Provincial Park, 2002 — 2005.

In 2005, aerial waterbird surveys were conducted on 18 medium — large lakes (including
Lake Opeongo) to assess early summer, late summer and fall cormorant populations
throughout Algonquin Park. While more than 100 cormorants were observed loafing and
foraging on some lakes, none were observed on other lakes. The aerial surveys showed
that Lake Opeongo, Dickson and Kioshkokwi had resident cormorant populations
throughout the summer. Annual aerial waterbird surveys will continue to monitor
cormorant populations in Algonquin Park.

During 2005, Ontario Parks also conducted a Geographic Information System habitat
study for cormorants in Algonquin Park. Lakes with desirable characteristics for
cormorant nesting (i.e., size >20 hectares, presence of islands, presence of heronries or
gull rookeries, etc.) were examined for their potential to support a cormorant nesting
colony (Goodwin and Rosche 1972, Hatch and Weseloh 1999, Sandilands 2005). Of the
2,456 lakes in Algonquin Park, 313 are of sufficient size and contain nesting
characteristics suitable for a cormorant colony. Thirty of the lakes examined also
possess heronries or gull rookeries.

Monitoring of cormorant roosting and nesting sites will continue in Algonquin Park.
Ontario Parks intends to develop a research and monitoring plan with the particular
objective of determining whether cormorants are having an impact on lakes containing
natural and self-sustaining populations of brook trout (Quinn et al. 1994, Vascotto 2004).
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7.0 ONTARIO LEGISLATION and CURRENT PROVINCIAL POLICY

Double-crested cormorants are not included under the federal Migratory Birds
Convention Act, and thus are not protected by federal law. Cormorants are protected
under Ontario’s Fish and Wildlife Conservation Act 1997 (FWCA), which prohibits the
hunting and trapping of cormorants. The FWCA also prohibits the destruction, taking
and/or possession of nests or eggs without authorization from the Minister of Natural
Resources.

The current provincial policy for cormorant management is based on the status report
document: “Review of the Population Status and Management of Double-crested
Cormorants in Ontario” (OMNR 1997). The draft policy was posted on the
Environmental Bill of Rights (EBR) registry for public comment in 1997 and was
approved for implementation in 1998. It established the current guiding policy direction:

“that the control of cormorant numbers should only be considered in specific
local areas if the birds are found to be having significant negative, ecological
impacts on habitats or other species”.

This guiding policy direction leads to the application of a site-by-site approach for
cormorant management on both Crown and private lands. It directs the OMNR to
confirm reasonable evidence of significant negative effects on natural resource values at
the target site prior to undertaking control activities. Control activities are to be
accompanied by public consultation, monitoring and reporting.

The FWCA provides specific provisions which allow private landowners the ability to
protect their property from wildlife. There are a number of conditions and legal
requirements that must be followed when harassing or killing wildlife for the protection
of property (for more details see Section 7.3 Private Land).

7.1 OMNR ROLES and RESPONSIBILITIES

OMNR is responsible for managing cormorants in Ontario. The FWCA provides the
legal basis for this management, and policy direction has been developed for activities
related to research, protection of other species, or the protection of habitats.

Natural resource management responsibilities for the OMNR are primarily focused on
Crown lands; however its responsibility under the FWCA extends to wildlife species that
occupy both Crown and private lands.

OMNR is committed to ensuring the long-term health of ecosystems and the protection of
biodiversity in Ontario. This involves maintaining a diversity of habitat for all species
that are wild by nature.
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OMNR has been leading a provincial inter-ministerial steering committee and public
stakeholders in drafting a strategy for addressing human-wildlife conflicts in Ontario.
The proposed strategy provides a policy umbrella under which human-wildlife conflict
prevention can be addressed. It describes the current nature of human-wildlife conflicts,
current policy and programs, the associated challenges for Ontarians, and suggests key
objectives and strategies for preventing and managing human-wildlife conflicts in
Ontario. The province’s commitment to help Ontarians prevent and manage human-
wildlife conflicts is highlighted in Our Sustainable Future (OMNR 2005d) and Ontario’s
Biodiversity Strategy (OMNR 2005¢). Both documents emphasize the importance of
promoting conservation of natural resources and maintaining biodiversity, while
protecting human health and safety and fostering economic growth in Ontario.

Future cormorant management decisions will be determined based on these guiding
policy documents, the best available science, and will involve public consultation.

7.2  CROWN LAND

Breeding and roosting sites of cormorants on Crown lands are protected under the
FWCA. It is illegal to hunt or trap cormorants on Crown lands (and waters) or to destroy,
take, or possess their nests or eggs without authorization from the Minister of Natural
Resources.

In specific circumstances, OMNR may undertake management and monitoring programs
involving the harassment and/or killing of cormorants on Crown lands for the purpose of
deterring or preventing the birds from causing significant negative ecological damage to

habitats or other species (e.g., Presqu’ile Provincial Park).

7.3 PRIVATE LAND

The FWCA has specific provisions which enable private landowners to protect their
property from cormorants. Under Subsection 31(1) an individual who believes on
reasonable grounds that cormorants are damaging or are about to damage their property
may harass, capture or kill the cormorants on their property. More than the mere
presence of cormorants is required for the protection of property provisions to apply. The
onus is on the private landowner to provide proof of “reasonable grounds” under
Subsection 31(1) of the FWCA. The destruction of trees and vegetation on private
property or depredation of fish from a privately owned aquaculture facility may constitute
reasonable grounds to harass, capture or kill cormorants. Under Subsection 7(1) of the
FWCA, a person may not destroy, take or possess the nest or eggs of cormorants on
either Crown or private land without authorization from the Minister of Natural
Resources.

Ontario Ministry of Natural Resources 49
Wildlife Section



Review of the Status and Management of Double-crested Cormorants in Ontario 2006

Under Subsection 31(2) of the FWCA, the Minister of Natural Resources may authorize a
landowner to use an agent on their behalf to harass, capture or kill cormorants on their
privately owned land.

Section 31 of the FWCA requires that there be no unnecessary suffering to the birds and
that control measures be limited to the number of birds that is necessary to protect the
property. Dispatch of adult nesting cormorants could deprive hatchlings of sustenance
and shelter and cause suffering. Private landowners who choose to exercise their rights to
protect private property should only do so at a time and in a manner that will not cause
unnecessary suffering.

It is the responsibility of the private landowner to ensure that they follow all relevant
legal requirements when taking actions under the protection of property provision of the
FWCA. For more information, private landowners should contact their local MNR
office.

8.0 CORMORANT MANAGEMENT IN OTHER JURISDICTIONS

Natural resource management agencies in Canada and the United States were contacted
in 2005 to gather information on the status of cormorants, management actions
undertaken, and their effectiveness.

8.1 CANADIAN PROVINCES

Provincial natural resource agencies are responsible for managing double-crested
cormorants in Canada. As discussed in section 7.0 Ontario Legislation and Current
Provincial Policy, the federal Migratory Bird Convention Act does not include double-
crested cormorants on its species list, and therefore they are only granted protection under
provincial legislation. All Canadian provinces provide some level of protection to
cormorants under their provincial wildlife legislation.

Seven provinces (AL, SK, MB, ON, QC, PEI, NB) reported that cormorant populations
were increasing, while only two provinces (NS, NFLD) reported populations as stable.
All provinces surveyed indicated that cormorants have been causing conflicts in their
province, with the exception of Newfoundland.

No Canadian provinces are currently engaged in any large-scale provincial cormorant
management or control programs; however there are some on-going regional research
programs. The majority of provinces provide specific provisions or permits under their
provincial wildlife legislation that permit the taking or harassment of cormorants for the
protection of private property or resources (e.g., aquaculture facilities, fish stocking
programs, etc.), except in Newfoundland where there are associated conservation
concerns with great cormorants (Phalacrocorax carbo). Site-specific controls have had
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variable effectiveness depending on the extent of the local control actions. All provinces
reported that site-specific controls have not reduced province-wide cormorant numbers.

In New Brunswick, double-crested cormorants can be hunted during the periods
prescribed as open season for waterfowl under their provincial Migratory Bird
Regulations. In 1996, New Brunswick added double-crested cormorants to their
provincial varmint license to give private landowners more flexibility in dealing with
increasing cormorant-related conflicts (primarily related to aquaculture activities).
Double-crested cormorants can be hunted province-wide under the varmint license from
March 1% to Sept 20™, excluding coastal waters in order to prevent persecution to
breeding colonies. Very few cormorants have been taken during waterfowl hunts or
under the varmint license, and as a result, these management actions have led to no
overall impact on the cormorant population in New Brunswick.

In 1992, Prince Edward Island included double-crested cormorants in the first two weeks
of the waterfowl hunting season to alleviate concerns surrounding cormorant conflicts in
the province. The hunting season did not have an impact on the double-crested
cormorant population over four years of monitoring, but appeared to have a negative
impact on great cormorant populations because it was difficult to discriminate between
the two species. As a result, Prince Edward Island removed the double-crested cormorant
from the waterfowl hunt in 1997.

From 1989 to 1994, Quebec undertook a cormorant management program in the St.
Lawrence estuary to reduce the breeding population from approximately 17,000 nests to
10,000 nests (Bedard ef al. 1995). The control program involved oiling eggs on ground
nesting colonies and culling adults. The program was implemented to help protect the
biodiversity of island vegetation in the area; therefore nesting colonies on islands with no
vegetation were left alone. During the 5 year program approximately 8,000 cormorants
were culled and 26,000 nests were oiled. Overall, the control program reduced the
cormorant population and was effective in reducing vegetation damage in the area.
However, since 1994 cormorants on the St. Lawrence estuary have rebounded. Quebec
has suggested that a similar control program may be required on a continuous basis to be
effective in the long-term.

Quebec is currently conducting population monitoring and research on the Lake Saint-
Pierre portion of the St. Lawrence River as part of a research program on cormorant
impacts on local fisheries, particularly on yellow perch. Quebec has been oiling eggs in
50% of the nests (i.e., approximately 450 nests in 2005) at a major colony on Lake Saint-
Pierre since 2002 to determine the effectiveness of egg oiling and its impacts on local fish
populations.

Manitoba is currently not engaged in any provincial cormorant research or monitoring
program. Manitoba had a cormorant control program in the 1940s, which was
discontinued in 1954 (McLeod and Bondar 1953, Hatch 1995, OMNR 1997). Past
population surveys have suggested that Lake Winnipegosis contains the largest breeding
population of cormorants in Manitoba (Koonz and Rakowski 1985, OMNR 1997).
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Cormorant and fisheries-related conflicts remain a concern among stakeholders in
Manitoba.

Saskatchewan is currently conducting research on various cormorant-related topics
through the University of Regina and the Canadian Cooperative Wildlife Health Centre.
Research topics include diet analysis, disease monitoring, impacts on fisheries, habitat
use, natal philopatry, and nesting interactions with other colonial birds.

In 2003, Alberta initiated a 5-year cormorant management project in the Lac La Biche
area as part of a provincial fish recovery initiative under their Fisheries Amendment Act.
The cormorant management project has been studying the impact of cormorants on
Alberta’s environment, including their possible influence on sport and commercial
fisheries. Approximately 2,900 nests were oiled in 2003 and up to 75% of cormorant
eggs were oiled in selected colonies in the Lac La Biche area. Approximately 4,500 nests
were oiled in 2005 as part of the cormorant management project. Alberta also initiated a
culling program for the first time in the Lac La Biche area in 2005, where approximately
1,000 cormorants were taken.

8.2  UNITED STATES OF AMERICA
Background

The U.S. Fish and Wildlife Service (USFWS) is responsible for managing migratory
birds in the United States under the Migratory Bird Treaty Act (MBTA). Cormorants are
listed as a migratory bird under a 1972 amendment to the convention between the United
States and Mexico. As such, the double-crested cormorant is federally protected under
the MBTA in the United States, and the take of cormorants is prohibited except as
authorized by the regulations of the MBTA. The Migratory Birds Convention Act
between the United States and Canada does not list double-crested cormorants as a
migratory bird.

Although cormorants are protected under the Migratory Bird Treaty Act, lethal means of
control are permitted by the USFWS in order to allow for the alleviation of conflicts
between cormorants and other resources, such as aquaculture stock, property, or natural
resources. Depredation permits are generally issued to an agency (e.g., USDA APHIS
Wildlife Services) or to a private individual (e.g., aquaculture operator). .

Increasing cormorant populations have caused biological and socio-economic resource
conflicts in the United States, and as a result, the USFWS completed a federal
Environmental Impact Statement (EIS) in 2003 to address the impacts caused by
population and range expansion of cormorants. After public consultation and review, the
USFWS approved recommendations in the EIS for two standing Depredation Orders. The
first allowed State fish and wildlife agencies, Native American tribes, and the Wildlife
Services program of the U.S. Department of Agriculture Animal and Plant Health
Inspection Service (USDA-APHIS) to take cormorants without a permit in order to
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protect public resources. The second authorized aquaculture producers and USDA-
APHIS-Wildlife Services to take cormorants to protect aquaculture.

The EIS examined numerous management alternatives for addressing conflicts with
cormorants, from no action to regional population control, but ultimately determined that
a standing Depredation Order would be the most effective option in enhancing the ability
of resource agencies to deal with immediate, localized cormorant damages by giving
them more management flexibility.

In December 2003, the USFWS implemented the Depredation Orders, both of which
expire on April 30, 2009. The two types of depredation orders are as follows:

1) Public Resource Depredation Order
The purpose of the Public Resource Depredation Order was to reduce the
occurrence and/or minimize the risk of adverse impacts to public resources
(i.e., fish, wildlife, plants and their habitats). Under this order, designated
agencies are not required to obtain a permit/approval from the USFWS to
implement cormorant control measures (i.e., oil eggs, remove nests, kill or
harass cormorants) to prevent depredations of public resources such as, fish,
wildlife, plants, or their habitats. However, the USFWS must approve any
control activity that will kill >10% of the breeding colony. This Public
Resource Depredation Order was granted to 24 States, including AL, AR, FL,
GA, IA, IL, IN, KS, KY, LA, MI, MN, MO, MS, NC, NY, OH, OK, SC, TN,
TX, VT, WI, and WV. The remaining States still require a permit from the
USFWS under this order. The Public Resource Depredation Order does not
authorize the taking of cormorants by the general public and does not
authorize any state/federal agency or aboriginal tribe to conduct regional
cormorant population reduction efforts. Approximately 2,300 cormorants
were taken under the Public Resource Depredation Order in its first year of
activity (i.e., 2004) (USFWS unpublished summary).

2) Aquaculture Depredation Order
The purpose of the Aquaculture Depredation Order is to reduce depredation of
aquaculture stock at freshwater commercial aquaculture facilities and
State/Federal fish hatcheries. This order applies to both private and
government aquaculture facilities. Under this order, no permit is required by
designated agencies to kill cormorants on facility property or at roosting sites
(with landowner permission). The Aquaculture Depredation Order was
granted to 13 States including AL, AR, FL, GA, KY, LA, MN, MS, NC, OK,
SC, TN, and TX. The remaining States require a permit from the USFWS
under this order. In 2004, approximately 23,400 cormorants were taken under
the Aquaculture Depredation Order (primarily in the southern United States)
(USFWS unpublished summary).

The USFWS predicted that <160,000 cormorants will be taken under these orders during
its operation. General conditions apply to both types of Depredation Orders, such as
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annual reporting to the USFWS of the number of cormorants taken and a requirement that
non-lethal controls be used when they are considered effective, practicable, and not
harmful to other nesting birds. Private landowners may obtain permits to take cormorants
from the USFWS if they are causing damage to private resources or property.

In 2004, the USFWS reported that five out of 24 eligible states utilized the Public
Resource Depredation Order (PRDO) in the United States, including Arkansas, Georgia,
Michigan, New York, and Vermont. Approximately 2,300 cormorants were taken and
16,000 cormorant nests were oiled or removed under the PRDO in 2004 (first year of
PRDO implementation) (USFWS unpublished summary).

Although efforts to date have been focused on a local scale, the USFWS has said that a
broader and more coordinated approach will likely need to be considered over the long-
term in order to address growing cormorant populations. If supported by biological
evidence and appropriate monitoring resources, the USFWS has suggested that it may
authorize a management approach that focuses on setting and achieving regional
population goals in the future. The development of a U.S. wide cormorant management
plan would occur at that time; however until then the USFWS will focus on mitigating
and alleviating localized damage.

U.S. Cormorant Management in 2005

The OMNR jurisdictional scan of the United States cormorant-related activities yielded
22 responses from the Mississippi and Atlantic flyways. Seventeen states (MN, WI, MI,
OH, AL, AR, KY, MS, IA, IN, PA, VT, CT, NJ, MD, FL, TX) reported that cormorant
populations are increasing, while only 5 states (NC, RI, ME, WV, NY via management)
reported that populations were stable. Sixteen states (MN, WI, MI, OH, AL, AR, KY,
MS, IA, PA, NY, VT, ME, CT, FL, TX) indicated that cormorants are causing conflicts
in their state.

In 2005, seven out of 24 eligible states utilized the Public Resource Depredation Order
(PDRO) in the United States, including Alabama, Arkansas, Michigan, Minnesota, New
York, Texas, and Vermont. Approximately 11,700 cormorants were taken and 17,300
cormorant nests were oiled or removed under the PRDO in 2005 (USFWS unpublished
summary). The majority of this management activity occurred in the four Great Lakes
region states, with approximately 8,000 cormorants taken and 17,300 cormorant nests
oiled or removed (USFWS unpublished summary) (Figure 8.1). New York and Michigan
have the most intensive management programs, which combine nest removal or egg
oiling with taking adult cormorants at various locations. These programs have been
reported to be the most effective in reducing cormorant numbers and their associated
impacts on fisheries, vegetation, and other wildlife (Farquhar et al. 2003, USFWS 2003).
Ohio will be initiating cormorant management activities under the PRDO for the first
time in 2006.
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Order(s) issued in 2005

Plans to issue Public Resource
1 Depredation Order(s) in 2006

Figure 8.1 Map of the Great Lakes region jurisdictional boundaries and United States
cormorant management activities under the Public Resource Depredation Order in 2005.

9.0 RESEARCH AND INFORMATION NEEDS

There will always be gaps in our knowledge of double-crested cormorant biology,
behaviour, and population dynamics in a changing environment. Cormorant impacts on
various resources in a variety of ecological settings will continue to evolve in the face of
conflicts with human socio-economic values. As such, various research and information
needs have been put forward in the scientific literature and in symposium summaries over
the last 10 years (Erwin 1995, Nisbet 1995, Carss 1997, Hatch and Weseloh 1999,
Weseloh and Lewis 1999, Wires et al. 2001).

The OMNR should continue working with other groups, agencies and jurisdictions to
conduct monitoring and research on cormorant populations and their effects on fisheries,
vegetation, and other species. This information is essential in determining if management
action is necessary, and if so, the type and scale of management action that is both
appropriate and effective.
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Status on the Great Lakes

Cormorant colony and nest counts are critical in monitoring population trends over time
(as discussed in section 4.1 Great Lakes and section 6.6 Great Lakes Monitoring). The
OMNR has managed or participated in the following, and should continue to do so in the
future:
= conduct annual cormorant nest counts on Georgian Bay, the North Channel, and
the main body of Lake Huron,
= participate in the annual cooperative cormorant population census on Lake
Ontario, Lake Erie, and the St. Lawrence River involving the Canadian Wildlife
Service and U.S. State Fish and Wildlife agencies and support/participate in
special initiatives to census Great Lakes-wide cormorant nesting,
= support and participate in the decadal Great Lakes Bi-national Colonial
Waterbird Inventory with the Canadian Wildlife Service and the U.S. Fish and
Wildlife Service.

Status on Inland Lakes

There is a need to better assess the status of cormorant nesting on Ontario’s inland lakes.
As described in Section 4.2 Inland Lakes, much of this information is anecdotal and does
not allow for evaluation of population trends. As such, there is a need to:
= establish an annual inland lake cormorant nest monitoring network to obtain
more complete and consistent information on the status of cormorant nesting
populations on inland lakes across Ontario,
= consider maintaining an inventory of islands without nesting, but where
cormorants roost during the post-breeding season, as these sites may suggest
future nesting areas,
= consider maintaining an inventory of lakes without nesting to make tracking of
newly established colonies easier,
= consider developing a habitat suitability model for specific inland regions to
help focus inland lake monitoring efforts.

Biology and Management

Much cormorant research has been conducted since the provincial “Review of the
Population Status and Management of Double-crested Cormorants in Ontario” was
completed in 1997. However, there are still a number of biology and management
knowledge gaps that need to be addressed, including:
= greater demographic information (i.e., age specific survival/mortality, age at first
breeding, reproductive output, and colony movements) for use in modeling to
help predict population responses to management activities and environmental
variables,
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= better data on productivity, survivorship, intercolony movements, and the
source-sink dynamics of cormorants nesting on the Great Lakes and inland lakes
in Ontario,

* information on migration patterns, routes, movements, and winter distribution of
Great Lakes cormorants. This would involve banding and satellite telemetry on
a continental scale.

= collaborative continental or flyway-wide cormorant surveys to document broad-
scale changes in North American breeding populations,

= population genetics (i.e., genetic diversity, gene flow, etc.) data on cormorant
populations in the Great Lakes,

= studies to determine metabolic rates and daily energy expenditure by
cormorants,

= studies to determine how cormorant population processes respond to changes in
population density as a result of management activities,

= studies to determine the effectiveness of management activities (i.e., nest
removal, egg oiling, culling) at various scales,

= studies to determine if management activities push cormorants into other
previously unoccupied areas. This would involve banding and tracking bird
movements,

= studies to develop new non-lethal methods of population control that minimize
conflicts.

The International Association of Fish and Wildlife Agencies (IAFWA) Bird Conservation
Committee proposed expanding the flyway system in 2005 (IAFWA 2005). The IAFWA
recommended the formation of non-game migratory bird technical sections under the
existing Flyway Councils to serve as a forum for addressing non-game bird management
issues at the regional and national scales (IAFWA 2005). The OMNR believes this
would be an important step in addressing some key information and collaboration needs
with respect to cormorant management.

Fisheries

Several important studies have been conducted since the “Review of the Population
Status and Management of Double-crested Cormorants in Ontario” was completed in
1997 that have shed light on cormorant impacts on fisheries (as discussed in section 5.1
Impacts on Fish). Recent fisheries and ornithological research has shown that the
interactions between cormorants and fish are complex and dynamic in the Great Lakes
basin, and impacts can vary greatly. Despite a wealth of research to date, many
unknowns remain. Additional research could address some of the following:
= the relative effects of cormorants, other environmental factors, and humans on
fish populations at varying scales,
= studies to examine the mechanisms within fish populations that may buffer the
effects of cormorant predation, including further investigations of whether
different fish life-stages or species complexes are differentially affected by
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cormorants and whether mortality from cormorant depredation is compensatory,
etc.,

= assessments of cormorant-caused fish mortality in relation to other mortality
factors at varying scales of analysis,

= more detailed bioenergetics studies on the Great Lakes and inland lakes to fully
understand the dynamics between fisheries and cormorants, including Great
Lake specific daily fish consumption rates during breeding and non-breeding
periods,

= food habits and diet composition of cormorants in western Lake Erie and Lake
Huron,

= modelling of lake ecosystems to evaluate the consequences of different
management scenarios.

Vegetation, Habitat and other Species

Cormorant-related impacts on vegetation, habitats, and other species has received more
attention in the scientific literature in recent years. Some of these impacts have been
summarized in section 5.2 Impacts on Vegetation and section 5.3 Impacts on other
Species. Although some impacts have been clearly documented, further research is still
needed to fill knowledge gaps, including:
» more documentation on the effects of cormorants on vegetation, especially listed
species and species at risk,
= better information on how cormorant nesting activities may be acting singly and
in concert to adversely affect tree health,
= further studies to quantify the impacts of cormorants on other waterbirds,
particularly during nesting periods,
= impacts of cormorant nesting colonies on other terrestrial species, especially
listed species and species at risk,
= recovery of woody vegetation once cormorant impacts have been reduced,
= habitat suitability modeling to predict potential cormorant nesting sites,
= the influence of different tree species and substrate type on the rate of tree
decline and mortality at nesting locations.

Socio-economics

The human dimensions of cormorant-related conflicts are difficult to assess and have
rarely been addressed in the past. It would be beneficial from a management perspective
to quantify economic and social impacts in Ontario. Socio-economic analyses may point
to possible management solutions through education and outreach in some areas.

Socio-economic analyses can be completed at various scales, provided the data and
information are specific to the scale of desired analysis. Ideally, a socio-economic
analysis would be carried out to assess the socio-economic impact on local citizens that
live, cottage, rent, operate a business, etc, in close proximity to a cormorant nesting area.
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Conducting a few small studies of this nature would provide significant insight into the
impacts that citizens are experiencing and would provide information to use in valuation
studies.

In order to complete a social and economic analysis of cormorant impacts in Ontario,
information needs include (some of this information may be available through various
sources):

= cormorant populations (i.e., number of immature, mature, nesting pairs, density),

= estimates of fish consumption by the cormorant population,

= cormorant migration routes and nesting/foraging/wintering ranges,

= movement patterns and range of cormorants in Ontario,

= number and location of aquaculture facilities and their level of fish production,

= trends and history of recreational boating trips in the area,

= trends and history of charter boats trips in the area,

= trends and history of angler expenditures in the area,

= the number of cottagers, homeowners, camps, motel/hotel facilities in the area,

= visitation rates and expenditures for visitors in the area.
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