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Topic 6 — Succession and Change in Ecosystems i

The gradual process by which some species within an
ecosystem replaces other species is called succession .

Primary succession Is the gradual growth of
organisms in an area that was previously bare

- like a rocky slope.

Organisms to first appear are those that can cling to the
rock and grow, such as mosses and lichens.

These organisms break down the rock and die.

Other organisms use the nutrients to begin to grow.



o Lichens produce acids that help to break
down the rock. The broken-down rock and
the decomposing bodies of dead lichens
contribute to soil formation.

(® The resulting soil is poor and thin. However,
mosses and ferns grow and slowly replace
the lichens.

G The soil layer thickens, which means it can
hold more water. Plants that need more soil
and moisture, such as grasses and flowering
weeds, take root and grow. They attract
insects, such as bees and butterflies.

Q Since the soil is now thicker and richer,
bushes and trees take root. They provide
shelter and food for birds, mammals, and
other organisms, which now start moving in.



Examples of areas in which a community has never lived
before would be a new lava or rock from a volcano that
makes a new island or a new landscape, or sand bar that
arises from shifting sands in the ocean , from exposure of
Igneous rock surfaces by a land slide , or if a meteor makes
a depression that fills with rainwater or fresh water from
underground streams.



Secondary Succession

The gradual growth of organisms in an area after a
disturbance, such as a fire , or when a large tree falls, is
known as secondary succession
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Changes Caused by Human Activity ‘

Humans affect the environments around them in many
ways, including activities and technologies such as:

a) Forestry — trees are cut down. Roads are built

b) industrial processes — raw materials are used.
Pollutants are produced

c) Transportation - roads alter natural habitat.
Animals are hit by vehicles. Pollution occurs

d) Urban development - habitat is destroyed.
People move in and pollution is increased.

e) Construction — raw materials are used.
Habitat is destroyed.

f) Farming — Habitat is destroyed. Chemicals are used.
Waste products are produced.



When an ecosystem is changed by human activity, there
can be unexpected consequences.

Some species thrive when change occurs (eg. Cowbirds),
while some species suffer (eg. Warblers)

Warblers have been declining due to a loss of habitat.
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The Brown-headed Cowbird (Molothrus ater) is North America's
most notorious brood parasite. Cowbird females use other bird
species as hosts -- laying their eggs in the nests of other bird
species and relying on these hosts to incubate and raise their
chicks




Cowbird eggs usually hatch one day ahead of the host's
eggs.

In addition cowbird nestlings usually are larger and grow
faster than the host's young, which enable them to garner
more than their fair share of the food brought to the nest.




Some Species Adapt Better Than Others !
Cowbirds adapt to farmland easily, while others cannot.

The coyote has been able to adapt to the spread of urban
areas, whereas other animals, such as the wolf have not.
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Pest Control

Pests that can affect human health and crops are a major
problem. Besides controlling the pest population a pesticide can
also damage other organisms that are not targeted

This occurs with a pesticide that is designed to kill lygus bugs
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The pesticide will also kill bees. If the pesticide kills the pest
predators, then the pest population may actually increase



Pesticides that were
sprayed to kill Lygus bugs
also killed bees which
pollinate the crops
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Biological Control

Using their own natural

enemies is another way to
control pests. This method is
known as biological control.

Black Dot Spurge Beetle
eats Leafy Spurge




Introduced Species i

Biological control can however cause other problems . The
species that is introduced may have no natural predators and
will overtake the area (using up the food supply) so that other
organisms cannot survive.

This happened when zebra mussels were introduced into the
Great Lakes. it has become a major problem.

Introducing a species not natural to a particular area
can cause more problems than what it solves.

Purple loosestrife — sometimes called the “beautiful killer’ —
was introduced into North America has taken over valuable
wetland habitat, pushing out native species.
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Figure 4.20 (Left) Purple
loosestrife takes over a
wetland. (Right) This species
of weevil feeds exclusively on
purple loosestrife and is used
by groups such as the
Manitoba Purple Loosestrife
Project to help control the
plant’s spread.
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Three seeds of Scotch Broom were introduced to Vancduver
Island in 1850 and today the plant is widespread.
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Many species in North America and in Canada specifically
are in danger of extinction.

If a species becomes extinct , it can no longer be found
anywhere in the world

Species In Danger

Sometimes the organism is only lost in a large region . If
this occurs, the species is extirpated .

If a particular species is in danger of becoming extinct, or
extirpated, it is placed on the endangered species list.
There are special protection programs and laws made to
protect endangered species.



Extinct - a species formerly indigenous to Canada that no ‘
longer exists anywhere.

Extirpated - a species no longer existing in the wild in Canada
but occurring elsewhere in the world.

Endangered - a species threatened with imminent extinction or
extirpation throughout all or a significant portion of its
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Threatened - a species likely to become endangered in
Canada if the factors affecting its vulnerability are not
reversed.

Vulnerable - a species particularly at risk because of low or
declining numbers , small range or for some other reason, but
not a threatened species.



ENDANGERED (2006)

Swift fox (Vulpes velox)

Bison (Bison bison)Ord's

kangaroo rat (Dipodomys ordil)

Whooping crane (Grus americanus)

Sage grouse (Centrocercus urophasianus)
Piping plover (Charadrius

THREATENED (2006)

Woodland caribou (Rangifer tarandus caribou)

Barren ground caribou (Rangifer tarandus groenlandicus)
Northern leopard frog (Rana pipiens)

Trumpeter swan (Cyganus buccinator)

Ferruginous hawk (Buteo regalis)

Burrowing owl (Athene cunicularia)

Peregrine falcon (Falco peregrinus)



Species of Special Concern ﬁ
Sprague's pipit (Anthus spragueili)

Long-toed salamander (Ambystoma macrodactylum)

Long-billed curlew (Numenius americanus)

Loggerhead shrike (Lanius ludovicianus)

Black-throated green warbler (Dendroica virens)

Harlequin duck (Histrionicus histrionicus)

Bull trout (Salvelinus confluentus)

White-winged scoter (Melanitta fusca)

Prairie falcon (Falco mexicanus)



Whooping Crane




Piping Plover
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How Can You Help?

Recovery programs are in place or being developed to
assist the species with repopulating an area.

Volunteering to help is a great way to get personally
Involved.
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When you are feeling sick, your temperature is periodically taken
as away of monitoring your health. Scientists also monitor
ecosystems and the organisms that live there.

Ecosystem monitoring
(also called environmental monitoring )

IS a way to check the condition — health of an ecosystem
by comparing results of investigations done at different times.

Monitoring helps scientists understand impacts of
disturbances and changes

sudden and gradual in order to try to reverse or reduce the
Impact.

Biotic and abiotic factors are monitored .
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Physical Monitoring -
uses satellites to track

changes in the landscape
over time.

For example, satellite maps
can show the changes to
the land that occur due to
construction of cities or
deforestation.









Environmental monitoring

tracks changes in
climate, temperature, and

weather patterns.



Chemical Monitoring -
assesses the quality of
air, soil and water



Biological Monitoring -
tracks the changes in
organisms or populations
of organisms



Volunteers are often an important part of monitoring

programs. Across Canada hundreds of people, including many
students like you, are helping scientists monitor organisms and
ecosystems.

For example, the Canadian Wildlife Federation sponsors a
moth and butterfly survey program. This information is used to
monitor habitat loss and ecosystem health. The Canadian
Nature Federation monitors ladybird beetles to determine how
Introduced species of ladybird beetles are affecting native
populations of beetles.



When Do We Monitor?

Environmental monitoring usually begins
after a disturbance has taken place.

For example, after an earthquake or other
large disturbance, scientists may monitor
succession of plants and animals on the
disturbed landscape. In one such study,
scientists studied the area around Mount
St. Helens in Washington after a volcanic
eruption in 1980. These scientists were
Interested to see how quickly spiders
would inhabit the disturbed environment.
They found that several species of
spiders were blown by the wind for over
50 km to Mount St. Helens where they
recolonized the site.



It can also begin before a disturbance occurs

A key part of the monitoring program is to provide the evidence
on which environmental decisions can be made to maintain the
balance between human needs and the needs of other
organisms in the environment

Continuous monitoring gives us the scientific data we need to
make informed decisions about how we affect the
environment over time



It can also begin before a disturbance occurs

Studies can tell us which organisms are living in the area, and
other important information about the ecosystem. If we
combine what we know about ecosystems with the results from
other monitoring studies in similar areas, we may be able to
predict what will happen to those organisms over time.

A key part of the monitoring program is to provide the evidence
on which environmental decisions can be made to maintain the
balance between human needs and the needs of other
organisms in the environment

Continuous monitoring gives us the scientific data we need to
make informed decisions about how we affect the
environment over time






Mount St. Helen before it erupted in 1980



Mount St. Helen before it erupted in 1980



Start of eruption in 1980



Mount St. Helen erupting in 1980



Trees knocked down



Blast area — Notice no green areas



Area affected by eruption



Volcanic Ash



Long-Term Monitoring
Programs

Amphibians, including frogs,
toads, and salamanders, are
common in Alberta and
throughout much of the

world . Amphibians are very
sensitive to environmental
change , however. If there Is too
much change, amphibians will
not be able to survive.

This makes amphibians a good indicator species to help us
monitor the overall health of our environment . Pesticides, acid
rain, loss of habitat, and the introduction of non-native species
can all affect amphibians.



Scientists from all over the world have started to notice a decline
In the numbers of amphibians and an increase in the number of
amphibians found with deformities.

In general, we know very little about most species of
amphibians , so it is hard to understand why amphibian numbers
are declining.

This Is changing, however, as amphibian monitoring programs are
being established throughout the world.



Since the populations of amphibians naturally fluctuate from year
to year, it is important to monitor populations over time.

To study amphibian health and overall populations, a worldwide
task force, made up of scientists and volunteers, has been
created to monitor amphibian populations.



These people count the numbers of
different amphibians in their region,
which shows the status of
amphibians in one local region
They also record any deformities
they see in the animals. The results
from the local studies are sent to one
central location. This combined
Information helps answer larger
guestions, such as whether or not
amphibian populations are really
declining worldwide.



Studies such as these are done over time with the same sites
monitored year after year. Populations of organisms fluctuate from
year to year depending on many different factors.

For example, think back to the lynx and the snowshoe hare
populations. These populations varied in size over a cycle of
approximately ten years.

Monitoring an ecosystem over time gives a clearer picture of
what is really happening.






Use the data in Table
1.1 to make a bar graph
comparing the number
of individuals observed
In 1997 and 1998.
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BCFR - Boreal chorus frog
WOFR - Wood frog

CSFR - Columbia spotted frog
NLFR - Northern leopard frog
BOTO - Boreal toad

CATO - Canadian toad
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Analyze
1.Use the tables and your graphs to answer the following
guestions:

(a)What are the two most common amphibians in Alberta?

Boreal Chorus frog & Wood frog

(b) Which species has the largest/smallest distribution
throughout Alberta?

Wood frog — largest Canadian Toad - smallest

(c) How can the data collected in Table 1.1 and Table 1.2 add to
the understanding of amphibians over the long term?

This data will show what is happening to the
various amphibian populations around Alberta



Baseline Data

You learned about the effects of introduced species such

as purple loosestrife.

Many changes happen in an ecosystem after a natural event
such as a flood, or a human-caused event such as the
Introduction of an exotic species.  To determine the types of
changes, it is important to know what the habitat was like before
the disturbance occurred. To do this, scientists gather baseline
data. Baseline data gives scientists a starting point to

compare changes in the environment.

Scientists often use permanent plots, or study areas, to monitor
change. For example, one scientist is interested in seeing If
global warming changes the plants growing in the forest. He
has established several large permanent plots throughout North
America. This researcher and his assistants visit the plots every
few years or so to monitor changes in the forest . Ideally,
several researchers will continue this study for many years to
come.



This researcher is studying the
plants in a permanent study plot.
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