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Hypothesis 
 

The Double Crested Cormorants are an invasive species that have lead to disruptions of the natural 
ecological balance at Cootes Paradise. 

 
Aim 

 
The purpose of our research is to investigate a colony of Double Crested Cormorants and their effect on 

the surrounding ecological niche of Hickory Island, Cootes Paradise, Hamilton Bay, Ontario, Canada. 
 

Introduction 
 

Royal Botanical Gardens is considered to be one of the highest Biologically diverse ecological niches in 
Canada. The Royal Botanical Gardens Sanctuary has a thriving ecosystem as several species cohabiting 

together hence creating an enriched and healthy biodiversity. Not far off from the banks, a small island 

called Hickory Island can be seen out in the shallow waters of the bay area of Lake Ontario. Hickory Island 
is one of the many sites relevant to a fluctuating ecological niche in Cootes Paradise. It is considered to be 

the largest wetland at the Western end of Lake Ontario on the border of Hamilton and Burlington that 
provides a habitat to a wide variety of life forms.  

 
What once looked like an abundant island of vegetation a few years ago (Fig 6) has now withered away 

into a patchy eroded environment, and vegetation now seems scarce and limited.  
 

Invasive species are plants or animals that aggressively establish themselves in an ecosystem at the 
expense of its native species and natural ecology. The Double Crested Cormorant is known to be an 

invasive species within Lake Ontario. It’s known to colonize islands or land masses that have already been 
colonized by native species. Cormorants have the ability to displace Great Blue Herons as well as Common 

Terns by invading their ecological niches and forcing them to relocate their nesting sites. The natural 
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ecological biodiversity on Hickory Island has been compromised by the Cormorants as other birds in 

addition to the Blue Heron, are being competed against for resources. Invasive species are known to be 
one of the greatest threats to native biological diversity.  

 
As a result of the high protein diet of fish found in Lake Ontario surrounding Cootes Paradise, a large 

amount of nitrogen is ingested by the Double Crested Cormorants resulting in the high nitrogen content in 
their wastes. This excess amount of nitrogen leads to a high acidic pH concentration surrounding the 

banks of Hickory Island eventually resulting in the loss of vegetation. 
 

Methodology 
 

This research is based on directly observable facts, photographs and reading research material about the 
Double Crested Cormorants found on Hickory Island in Cootes Paradise. This research does not claim to be 

a detailed empirical methodology or long term ecological study about the Double Crested Cormorants 
found on Hickory Island in Cootes Paradise.  

 

Discussion 
 

Invasive species often compete for resources that the native species living in that environment need on a 
regular basis in order to survive. In worst cases, they can wipe out a native species entirely. The Double 

Crested Cormorants found on Hickory Island in Cootes Paradise, have been partly responsible for the 
depletion of economic fish stocks.  

 
 

The Double Crested Cormorant: 
 

The Cormorants (Fig. 13) are considered to be highly resilient birds. Their specially designed webbed feet 
as well as wings are designed for underwater propulsion as they forage gregariously and capture their 

prey by diving from the surface. Cormorants will sit low in the water while they will perch on land with 
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their wings stretched. Their flight is silent of no obvious formation, which could potentially increase their 

foraging abilities by soaring high above and diving deep into the depth of the water unexpected. Adult 
Cormorants can dive from the surface of the water to depths between 1.5 to 37 m and remain underwater 

for 30 to 70 seconds.  
 

Approximately 99% of the birds diet consists of fish, which may vary in type depending on the availability 
of the fish and its vulnerability, which can affect seasonal diet changes. While the Cormorant population 

generally feed off fish such as Rock Bass, Pan Fish as well as Yellow Perch, the colonized Cormorants that 
have populated Hickory Island have exterminated most of the Pike species. The Cormorants will not 

remain only on Hickory Island but will fly across the shore to estuaries for feeding. The shallow waters 
that the estuaries provide allow fish to proliferate and lay their eggs. Once the eggs have hatched, the 

Cormorants await right at the open mouth of these shallow mangrove high biodiversity areas to hunt for 
fish. It is life that grows from these nurseries that provide nutrients (Fig.9) for so many organisms that 

form part of the biodiversity of the lake ecology. The lakes biodiversity depends on these wetlands. 
 

Cormorants receive a lot of negative concern because they are very visible species and colonize wherever 

there is an abundant source of fish. Fish studies in New York waters of eastern Lake Ontario show that the 
mortality rate of young Smallmouth Bass has increased around the same time that Cormorant numbers 

increased in the late 1980s. This is an example of carrying capacity, as there is a fluctuation of increase 
and decline between the consumer and producer of the Cormorant until a recognizable balance is attained. 

There has been a very adverse change and effect on the local fish populations because of this bird. They 
are considered responsible for the decline of fish stocks where they will eat up to half a kilo of fish a day. 

Known as bottom dwelling fish eaters, the Cormorants have colonized every square meter of water in the 
bay area of Cootes Paradise to eat a pound of fish each day. There is a strong opinion among anglers that 

Cormorants are depleting sport fish populations to the point of reducing angling opportunities. 
 

Because these birds feed off nurseries of fish near the shoreline and do not migrate far enough and rely 
entirely on fish for their diet, cormorants have elevated levels of Organochlorine pesticides such as PCBs 

(Poly Chloro Benzenes) in their digestive systems. Toxins in the fish bio-accumulated in the Cormorants 
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and causing severe impacts on their health and breeding. These pesticides are biomagnified in the 

Cormorants and hence they suffer abnormalities including deformed bills and a decreased success in 
nesting as a result of the pesticides causing a thinning of their egg-shells. 

 
Widespread colonies of Cormorants can be seen invading across the native areas of North America (Fig. 

10), especially the Great Lakes. They are attracted to areas that are undisturbed by humans and offer an 
adequate amount of space to colonize which is essential for this type of invasive species. The Cormorant 

nests can be found built up on rocks, shrubs or trees anywhere from 0.3m to 19.8m high (Fig. 15) most 
commonly found over shallow bodies of water. They can usually be found in colonies ranging from a few 

nests to hundreds of nests, typically populating areas such as swamps, islands in large open bodies of 
water, lakes and rivers.  

 
Hickory Island has lost more than 40 per cent of its vegetation due to the Cormorants' habit of breaking 

branches and stripping foliage for their nests, as well as the significant changes in soil chemistry caused 
by massive amounts of nitrogen found in the birds’ excrements. Before colonizing and nesting, the species 

will usually remain as a permanent resident for a couple of years before actually building a nest.  

 
The Cormorants occupy about ¼ of the island, as its food consumption does not justify the significantly 

smaller amount of birds that are found on the island itself. As per the dimensions taken from google maps 
(Fig. 11), the size of Hickory Island is 120 sq./m.  

 
Biological oxygen demand is the availability of dissolved oxygen in a body of water. Water can only hold a 

limited supply of dissolved oxygen as it comes from two main sources of diffusion: from the atmosphere at 
the air/water interface, and as a byproduct of photosynthesis. Photosynthetic organisms, such as plants 

and algae, produce oxygen when there is a sufficient light source. During times of insufficient light, these  
organisms’ consume the same oxygen. These organisms are responsible for the daily cycling of dissolved 

oxygen levels in their inhabited areas. A low BOD will compromise other species in the water that depend 
on oxygen, therefore, lower the oxygen concentration the greater the stress that is being produced.  

 



Page 6 of 26 

 

Iqbal, Gabriel (2012). Investigating the Impact of a Colony of Double Crested Cormorants on the Surrounding Ecological Niche of Hickory Island, Cootes 
Paradise. Eureka Academy Publications, Canada. 

 

Eventually, these species that succumb to the low dissolved oxygen levels can be replaced by species that 

are more tolerant to the adverse conditions. This can significantly reduce the diversity of aquatic life in a 
given body of water. Researchers have proven that the BOD surrounding Cootes Paradise is high. The over 

population of Cormorants which in retrospect has now depopulated the fish population and the excretion 
of their highly nitrogenous wastes have affected the water, making it low in oxygen: the vegetation 

around Hickory Island has visibly receded as a result of Cormorants nesting habits and highly acidic 
excreta. The decrease in oxygen levels, and a change in pH (acidic) that has affected the plants, water 

quality as well as the ecology as a whole. 
 

The carrying capacity determines the maximum population of a given species that can survive indefinitely 
in a given environment, resulting in a cyclic rise and decline of plant and animal populations until a 

balance is reached. Depending on the conditions and resources available in the specific area and the 
consumption habits of the species being compared will determine the rise or fall of populations. A 

correlation graph can be analyzed to measure the sustainability within these changing conditions, which 
can be viewed on Fig:17. Populations usually tend to start low and increase rapidly while the source for 

food and water is abundant but then start to slow as factors such as low birth rate, harsh weathering 

conditions and reduced food availability come into play. As the rate of population growth slows down to 
zero, the population reaches a stable balance in its ecological system. 

 
The carrying capacity between the Cormorants and the fish surrounding Cootes Paradise has fluctuated 

where if there is an increase in the population of fish that have bred along the shallow waters it produces 
an increase in the Cormorant population due to the food resource it provides for the growth of the 

Cormorants. However, if there is an over consumption of fish from the Cormorants, the fish population will 
start to decline and bring the Cormorant population down with it. The double crested Cormorants have not 

yet successfully inhabited the speciation qualities in order to adapt to its relatively new environment. 
Therefore, with the decrease of food source availability the Cormorant species will begin to decrease from 

the lack of adaptation to forage on additional food sources. Mortality rate becomes the primary factor and 
the population of the Cormorant collapses to a low level until the fish population has once again increased.  
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A correlation graph can also be compared between the earth and the human population. The consumption 

habits of humans are way beyond the carrying capacity of planet earth. The earth provides so much for 
human growth and development, while we humans take without giving anything back in return. The 

advanced technologies we see today affect how we are involved in the production and consumption of 
what could soon lead to the biological breakdown of our planet earth. If technologies increase or decrease 

overall consumption, then they must also effect the change in carrying capacity. Carrying capacity tells us 
that the biophysical limits of our environment are a key in determining what levels of consumption 

humans can survive on without negatively impacting our planet. There is such an increase in demand for 
these technological advances that we do not see the disruption that is being caused from it.  

 
The Question of culling: Is it right or wrong? 

 
Culling is the active removal of a breeding species from a growing population that is still considered an 

ongoing argument bothering environmental ethics. Rather than being valued for their ecological service, 
cormorants have been made into a convenient excuse for the degradation of Ontario’s fish populations. 

The Ministry of Natural Resources argues that culling should be necessary in order to save previously 

inhabited species from the invasive species that is disrupting the ecological niche in the surrounding 
environment. Cormorants receive a lot of negative concern because they tend to colonize wherever there 

is an abundant food source which they may clean out entirely. The environment that surrounds Hickory 
Island, Cootes Paradise is inhabited by native species such as the Heron, Pike, and a range of plants and 

trees. It is argued that culling should be necessary in order to save the abundance of trees for vegetation 
as well as for other birds, like the Heron, to nest on. Cormorants are very susceptible to disturbance, 

therefore any sort of harassment and constant human presence can be effective. A cull does not reduce 
the local area's desirability to Cormorants, or its carrying capacity. Other fish-eating birds would 

eventually replace the culled individuals. Culling should be considered a “last resort” control method for 
the Cormorants. By using this method, a natural balance in species interrelationships may be established. 

The Cormorant population will not increase forever, though the increase of this invasive species may have 
enhanced the carrying capacity of the Great Lakes for these birds. Like all correlation graphs shown, 

eventually the Cormorant population will outstrip its food supply, outgrow its habitat or will be reduced by 
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disease or lack of food supply. The cormorants still continue to over populate Hickory Island as the top 

predators of Cootes Paradise. However their populations are already decreasing in some parts of Ontario. 
 

 
Survey Photographs 

 

 
 

Fig. 1: Hickory Island, Cootes Paradise  
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Fig. 2: A view of Hickory Island from Royal Botanical Gardens. 
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Fig. 3: Many other birds including the Great Heron and Swan inhabit Cootes Paradise. 
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Fig. 4: The surrounding bay area of Cootes Paradise contains inlets of shallow waters.  
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Fig. 5: Cormorant colony at Hickory Island. 
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Fig. 6: Description of the Cormorants history and the impact they have had on Hickory Island found at 
viewing point at Royal Botanical Gardens. 
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Fig.7 : The DDT in the food chain is Biomagnified as it is being passed from one tropic level to the next, 

accumulating in higher concentrations up the pyramid. The Cormorants are also at the top of their food 
chain and studies indicate that they have also suffered the effects of DDT Biomagnifications as a 

consequence. 
Source:http://www.bing.com/images/search?q=FOOD+CHAIN+DDT&view=detail&id=25E79557B8AFA650

9C334A8D81822863E5198FEA&FORM=IDFRIR  
 

 

 

http://www.bing.com/images/search?q=FOOD+CHAIN+DDT&view=detail&id=25E79557B8AFA6509C334A8D81822863E5198FEA&FORM=IDFRIR
http://www.bing.com/images/search?q=FOOD+CHAIN+DDT&view=detail&id=25E79557B8AFA6509C334A8D81822863E5198FEA&FORM=IDFRIR
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Fig. 8: Animal tracks at the estuaries in Cootes Paradise 
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Fig. 9: Shallow waters of the estuaries in Cootes Paradise allow populations of fish to proliferate as they 
provide nutritious and safe habitat for their breeding. 
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Fig. 10: The Double Crested Cormorants have invaded parts of North America that are relatively 
undisturbed by humans and offer an adequate amount of space to colonize which is essential for this type 

of invasive species 
Source:http://www.bing.com/images/search?q=cormorants+invading+north+america+map&view=detail&

id=614BE09777BE0683BF64BAB52B925A3D57DE182C&FORM=IDFRIR  
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Fig. 11: The size of Hickory Island is about 120 sq./m. The Cormorant colony has occupied about ¼ of the 
island. Source: www.googlemaps.com  
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Fig. 12: Evidence of Top Soil Loss on Hickory Island around the grey colored areas. 
Source: www.googlemaps.com  
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Fig. 13: The Cormorants can dive up to water depths between 1.5 to 37 m and remain underwater for 30 

to 70 seconds. Source: www.zoocheck.com/cdiwebsite/Fact%20Sheet.pdf    
 

 
 

 
 

 

 
 

http://www.zoocheck.com/cdiwebsite/Fact%2520Sheet.pdf
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Fig. 14: Gregarious nesting behavior of Cormorants. An excess amount of nitrogen found in the excreta of 
the Cormorant causes a pH shift to become more acidic negatively affecting the vegetation and leading to 

erosion of the soil. 
Source: www.zoocheck.com/cdiwebsite/Fact%20Sheet.pdf   
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Fig. 15: A typical Cormorant nest ranging from about 0.3m to 19.8m high 
Source: www.zoocheck.com/cdiwebsite/Fact%20Sheet.pdf   
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Fig. 16: Nitrogen is processed by the atmosphere and stored in the soil to be used by plants in what is 

known as the Nitrogen Cycle 
Source:http://www.bing.com/images/search?q=nitrogen+cycle&view=detail&id=F4F2B33F3E51D59F028C

14FD9BC7A297873408A5&qpvt=nitrogen+cycle&FORM=IDFRIR   
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Fig. 17: Correlation graph determining the maximum population of a given species that can survive 
indefinitely in a given environment 

Source:http://www.bing.com/images/search?q=carrying+capacity+moose+and+wolf&view=detail&id=B7
FE4DEA5BE62341CC342EBAE461E7333048F224&FORM=IDFRIR  
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Conclusion 

 
The Double Crested Cormorants are an invasive species that have lead to a disruption of the natural 

ecological balance at Cootes Paradise especially top soil loss at Hickory Island. 
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