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Zonation & Succession
Students commonly confuse the terms zonation and succession. This may be because both processes involve a change in species.
However, they are very different processes. This Factsheet explains each process and outlines typical exam questions which have
appeared in the last five years.

First, learn these definitions:

Zonation: The change in species of plants and animals along an environmental gradient. In simple terms, if you walk up a beach away from the sea,
the plants and animals will change as you get further away from the sea. So, zonation is a spatial change in species.

Succession: A change in the species composition of a particular area over time. In simple terms, if you set up a tent in the middle of a field that isn’t
managed or influenced by humans in any way, and stay in it for 50 years, when you step outside you will be surrounded by bushes and small trees.
The plants and the animals in the soil will have changed. So, succession is a temporal change.

Zonation
Beaches are commonly used to show zonation. Why do different parts of a beach have very different plant species? Why doesn’t one species just take
over the whole beach?

The answer is that different parts of the beach have very different characteristics (Fig 1).
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Fig 1

Fig 2 summarises the different physical conditions that result in zonation on a rocky shore

Different algae dominate at
different depths because they
have different pigments.

Length of submersion - some alage can photosynthesise well in
water and air; others reach maximun rate of photosynthesis much
faster when submerged. Length of immersion also affects
exposure to radiation (including uv), temperature changes,
supply of nutrients and gas exchange.

Violent wave impact
algae or molluscs must
have firm attachment.

Aspect affects amount of time that a
plant or animal is shaded ∴ its
temperature range/speed of drying.

Species vary because competition and grazing pressures change.

Fig 2
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Factors such as wave impact, depth and length of submersion, the angle
and aspect of the shore have dramatic effects on what can live there.The
precise combination of factors that influence zonation will be different on
every shore.

Zonation can also be seen in wetland areas; as you move away from the
open water towards drier land, the plant species composition changes
(Fig3).

Fig 3. Zonation in wetland

This change is largely due to the change in the water content of the soil
which, in turn, affects many other factors (Fig 4).

Fig 4. The effect of soil moisture
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Succession
Ecological succession can be defined as the change in the structure and
species composition of an area over time.

Why does this happen? Consider sand dunes. Initially, the dunes are
unvegetated; conditions are harsh, there is little water or nutrients, the sand
is shifting and it is difficult for plant roots to get a hold. One of the few
plants that can get established is marram grass. It is well adapted to these
harsh conditions (Fig 5.)

Fig 5. Marram grass

For a while, Marram grass does very well. But then Marram grass begins to
change the very conditions that allowed it to exist without competition: it
traps sand and makes it more stable, allowing other plants' roots to get a
hold. Some Marram plants die and, as they are broken down, organic
matter is added to the sand. This provides a source of nutrients and helps
to retain water in the sand. Other plants, which are better adapted to these
changed conditions, begin to thrive and, eventually, conditions change so
much that these species out-compete Marram. Succession has occurred –
and continues to occur as conditions continue to change.

These successive stages are called seres and eventually a community is
achieved that is stable and long-lasting. It does not give way to further
stages and it is known as the climax community, Over much of the UK
the climax community is mixed woodland but, in the exam, you may be
expected to apply your knowledge to other examples (fig 6).
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It may be these factors, rather than the immediate influence of the amount
of water, that are influencing species distribution.
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Fig 6.

(the first organisms to colonise
an area = the pioneers)

Typical Exam Question
Fig 5 keeps coming up in the exams! Make sure you understand the
adaptations.
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Typical Exam Questions
The most common questions ask you to interpret data. These questions allow examiners to introduce material that isn’t on the specification – zonation
on a mountain in the Himalayas, for example – but using which, they can test your ability to apply concepts that are on the specification

For example, consider Fig 7 which shows changes in species diversity in the development of a community of boggy woodland (alder carr) from a shallow
lake.

Suggest an explanation for these data.
You are not expected to know anything about alder carr. The trend in
species diversity is much the same as in a sand dune or in a deciduous
woodland but the examiner doesn’t expect you to know this either. What is
being tested is your ability to apply what you do know:

• Species diversity starts low –one species (the pioneer)
• It increases as soil/silt accumulates, providing stability and nutrients

for other species;
• Diversity is greatest in the middle period of the succession;
• Interspecific competition increases – some species cannot compete and

die out;
• So diversity declines and the community consists of alder trees, growing

almost as a monoculture. A few species of ground plants also flourish.

Fig 7
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Zonation questions often involve the interpretation of graphical data (Fig 8).

Examiners expect you to be able to apply your knowledge in this way – but you need to practice.

The first question might well be:

Name the process shown.
• It is the change in species over an area at one time – it's zonation.

• In these kite diagrams the width of the bars indicates abundance.

• The length or extent of the bar tells us the area of ground the organism
extends over.

• Here, species A extends over 10m (0-10 m) whilst species B extends for
7m (3-10m). Species C and D overlap between 7-12 m and after that
species d takes over – and becomes abundant (wide bar).

Commonly, you will then be asked to suggest biotic or abiotic factors
that could be responsible for such zonation.

Fig 8 Seaweed zonation

Finally, Fig 10 shows the sort of diagram that causes most confusion.
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Drift line
Wind and
sand
movement
prevent
permanent
communities
from
forming.

Foredune
An object
such as a
plant or rock
causes
sand to build
up on the
lee side.

Grey dune Dune slack
Once a hollow is
formed, perhaps
by a blowout,
sand is removed
by the wind until
the damp sand
near the water
table cannot be
transported.

Dune scrub Woodland

age/years
soil pH
colour of soil
humus (%)

0-65
6.6-7.0

Yellow
0.2

65-95
4.8-5.5

0.6

95-125
3.9-4.6

2.5

125-185
3.9-4.5

Yellow/Grey

185-245

3.2

3.9-4.5

8.2

245-365
3.6-4.5

>365

13.5

4.5

>40
Grey Brown

Fig 10
Yellow dune

 Is it zonation or succession?
• The first row of data (age/years) tells us that, reading from left to right, time is illustrated –making the changes in species succession.
• However, within a particular stage eg Stage 1 you can see that different parts of the foredune have different species = zonation.
• In fact, this diagram is a common hybrid form and attempts to show both processes.
• In terms of coursework, you should be clear which process you are investigating and make sure that your diagrams are accurate.
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