Succession

On May 18, 1980, Mount St. Helens, a volcano in the U.S. state of Washington, suddenly
erupted, releasing huge plumes of volcanic ash (Figure 1). The thermal energy and ash
from the eruption destroyed all life on the mountainside. Lava from the volcano even-
tually cooled to form a dome of new rock. Over the decades since the eruption, the bare
rock and ash have slowly been colonized by plant and animal life. The changes in the
community that are happening on Mount St. Helens are a dramatic example of succes-
sion. Succession is the gradual change in the species composition of a community over
time. The change can be a result of shifts in the population sizes of some of the species
and by the appearance and disappearance of species.

Figure 1 The ash and thermal energy
released by the eruption of Mount St. Helens
destroyed all life in some regions.

Primary Succession

Primary succession is succession that takes place on completely barren rock or mineral
deposits. The thermal energy, ash, and lava of a volcanic eruption destroy all living things
and cover any existing soil, creating a site for primary succession. Primary succession may
also occur on lifeless surfaces exposed by retreating glaciers and explosions. Primary

succession the gradual change over time
in the species that form a community

primary succession succession in an

area that has no plants, animals, or soil succession begins when organisms first colonize the bare surface. These first colonizers

are called pioneer species. Figure 2 shows the overall steps in primary succession that
pioneer species the first species to could occur at the edge of a receding glacier. Notice how, as succession proceeds, the
colonize an area during succession biodiversity of the community increases.

Figure 2 Primary succession at a glacier’s edge begins with bare rock, which is slowly colonized
by an increasing number of species. The final result is a diverse community of organisms. Primary
succession after a glacier retreats takes roughly 200 years.
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As succession proceeds, the organisms in a community slowly ' : o = :
change the biotic and abiotic factors of the ecosystem. The biotic 3

factors are usually most noticeable, since they include the
species present in the community and their population sizes.
Abiotic factors that may change during succession include .
the acidity, type, and temperature of soil, and the avail- - r o
ability of sunlight and water. As the biotic and abiotic ' g : 2
factors change, the environment becomes less favour- * : - Trees and larger shrubs provide
able for some organisms and more favourable for more shade and moderate wind and

: :
others. Which species colonize an area during _ % . 4% Lt temperature. Populations of sun-loving
succession depends on the geographic location. For 4= . 7+ species decline and shade-tolerant P
example, temperate forest trees would never suc- 9 | species increase at ground level. The ,

plants cycle nutrients and water through
the community, so these resources are
more easily available.

cessfully colonize the tundra.
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secondary succession succession in an
ecosystem that has been disturbed by a
natural event or human activity

_career Link

Freshwater Biologist

Freshwater biologists may

monitor the changes in freshwater
communities or be involved in
re-establishing damaged ones, such
as lakes in which all life was killed
by acid rain. To learn more about a
career as a freshwater biologist,
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bare field grassland

Figure 4 In this schoolyard, plants that
would have arisen by succession in a
natural environment have been planted
in a previously grassed area.

Eventually, the shifts in plant populations slow down and a stable community
is formed. Although it is stable, the community still responds to environmental
changes. For example, an increase in the average temperature (such as from global
warming) might make a region warmer and dryer, which would cause an increase in
the number of drought-resistant species. We still have a lot to learn about primary
succession, and several studies are ongoing around the world.

Secondary Succession

Secondary succession is succession that occurs after an existing community has been
disturbed by natural events or by human activity. Natural events include forest fires,
floods, and violent storms such as tornadoes and hurricanes. Human activities
include forest harvesting as well as clearing land for agriculture or for construction.
Unlike primary succession, secondary succession takes place where soil containing
organic matter and sometimes a few plants may remain after the disturbance. The
plant populations in the community therefore establish more quickly than in pri-
mary succession. Figure 3 shows how succession might occur on farmland that was
abandoned and left undisturbed. Although our example is of a terrestrial community,
secondary succession also occurs in aquatic environments. ()

pine forest

Time —

Figure 3 As with primary succession, biodiversity increases as secondary succession progresses.

Human Activity and Succession

Succession creates stable, diverse communities. The more diverse a community
is, the better it can withstand environmental change. Unfortunately, many human
activities get in the way of succession. For example, traditional suburban yards are
dominated by a monoculture of grass. Some people ensure that succession does
not proceed by actively destroying any non-grass species that colonize their lawns,
either by weeding or by using herbicides. Such actions can reduce plant and animal
biodiversity. However, people are modifying their actions in ways that allow us to
meet our needs and wants while minimizing negative effects on succession and
biodiversity. For example, some gardeners allow native plants to colonize their gardens.
When forestry companies switch from clear-cutting to selectively cutting trees of
a particular size, the plant community remains at a later stage of succession and is
more stable.

Human actions can also help to advance the stages of succession, increasing bio-
diversity and stability in communities. For example, some schoolyards and parks are
planted with species that would eventually arise naturally by succession (Figure 4). It
is important to plant species that are only one or two stages ahead in succession. This
helps ensure that the plants are in a community with biotic and abiotic factors that
can support their growth and development.
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Research This

The Greening of Sudbury

SKills: Researching, Analyzing, Communicating, Identifying Alternatives HANSREES [ Asa

Sudbury is a greening city. As you can see in Figure 5(a), the that would occur eventually by succession. The environmental

environment in and around the city was once severely degraded  conditions in damaged areas had to be changed before any plant

by industries operating in the area. Emissions from nickel species could survive. In fact, some areas near Sudbury remain

smelting caused acid rain, which acidified the soil in and around barren of life.

Sudbury until virtually all plant life was killed off. 1. Use the Internet and other sources to find out more about
Although the environment has not yet completely recovered from the work involved in greening Sudbury. Find out what

the negative effects of industry, it has slowly undergone succession was done to begin the process of succession and what is

and recovery (Figure 5(b)). However, this succession has been continuing to help it occur more quickly. &

possible only because of the intervention of environmental groups. A. Create a flow chart, timeline, or other graphic organizer to

In the case of Sudbury, it was not sufficient to simply plant species show how people in Sudbury worked with succession to

help rehabilitate damaged environments.
B. Some areas have yet to be rehabilitated. Why?

C. Using what you know about succession and biodiversity,
suggest further steps that groups and governments in the
Sudbury area could take.

Figure 5 (a) Degraded land near Sudbury, 1977 (b) Reclaimed land i'-!-%' GO TO NELSON SCIENCE
near Sudbury

- Summary

Succession is the gradual change in a community brought about by shifts in
population sizes of various species and/or loss or gain of particular species.

 Primary succession occurs in an area in which there is no existing life.

o Secondary succession occurs after a community has been disturbed; soil with
organic nutrients and some plant species remain after the disturbance.

o At each successional stage, biotic and abiotic conditions change; each species
may be more or less successful in the new conditions. Eventually, succession
results in a stable community with relatively small changes in populations.

 Biodiversity increases at every stage of succession.

o Human action can affect the process of succession positively or negatively.

Questions

1. Explain how succession and biodiversity are related. 5. Suppose there is a weedy section of grass in your

2. Distinguish between primary succession and secondary schoolyarq. Using what i knoyv about. succession, how
succession. could you improve the biodiversity of this area?

3. Give an example of how human activity can cause primary 6. Some plants produce large numbers of very small seeds
succession and secondary succession. Which type of while others produce a few large seeds. Predict which type
succession is more often affected by human actions? of plants are more likely to be found in early successional

: : . stages. Explain your reasoning. &

4. Does a stable community remain the same? Explain. 9 plain'y 9.
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