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INTRODUCTION

In  the  natural  world,
change  is  the  only
constant.  Landscapes
transform,  ecosystems
shift, and communities
of  living  organisms
evolve over  time in  a
r e m a r k a b l e ,
predictable  pattern
known  as  succession.
For  anyone  studying
environmental science,
biology,  or  ecology,
g r a s p i n g  t h e
succession definition
science  offers  is
f u n d a m e n t a l  t o
understanding how life
reclaims and reshapes
our planet.  Whether it

is  a  barren  volcanic
island  slowly  turning
into a lush forest or a
abandoned  farm  field
reverting to woodland,
succession  describes
the orderly, directional
process  of  community
change.  This  article
delves  deep  into  the
scientific  meaning  of
succession,  exploring
i t s  m e c h a n i s m s ,
stages,  types,  and
significance.  By  the
end,  you  will  have  a
thorough  and  natural
understanding  of  this
core ecological concept
and how it shapes the
world around us.

WHAT IS
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SUCCESSION? A
SCIENTIFIC

DEFINITION

T o  b e g i n ,  t h e
succession definition
science  provides  is
r o o t e d  i n  t h e
obse rva t i on  tha t
ecosystems  are  not
static.  In  scientific
terms,  succession  is
the  process  by  which
the  s t ructure  and
species composition of
a biological community
change over time. It is
a series of predictable,
sequential  changes  in
the types of plant and
animal  species  that
occupy  an  area.  The
driving  force  behind
th is  change  is  the
interaction  between
the existing community
a n d  t h e  p h y s i c a l
environment.  As  one
community  modifies
the  habitat,  it  creates
conditions  that  are
more  favorable  for  a

different  set  of  species
to move in,  ultimately
replacing  the  original
inhabitants.  This  cycle
con t inues  un t i l  a
re l a t i ve l y  s tab le
community ,  o f ten
c a l l e d  a  c l i m a x
community, is reached.

Ecologica
l
Successio
n: The
Core
Concept
At  the  heart  of  the
succession definition
science lies ecological
succession. This is the
process that ecologists
study most frequently.
It  refers  specifically  to
t h e  c h a n g e s  i n  a
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biological  community
over  time,  driven  by
both biotic factors (like
c o m p e t i t i o n  a n d
predation)  and  abiotic
f a c to r s  ( l i ke  so i l
c o n d i t i o n s  a n d
climate).  Ecological
success ion  i s  no t
r a n d o m ;  i t  i s
directional  and  often
follows  a  predictable
pathway. For example,
after a glacier retreats,
bare  rock  is  exposed.
The  first  organisms  to
colonize  that  rock  are
lichens  and  mosses.
These  pioneer  species
break  down  the  rock
and begin to form soil.
Over  decades  and
centuries,  grasses,
shrubs, and eventually
trees  take  hold,  each
stage  modifying  the
environment  for  the
next.

Primary
Successio
n vs.
Secondar
y
Successio
n
A  crucial  part  of  any
succession definition
science  lesson  is
distinguishing between
primary and secondary
succession.

Primary
succession
occurs in an area
that has never
been colonized
before, or where
the soil has been
completely
removed.
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Examples include
newly formed
volcanic islands,
exposed rock
after a glacier
melts, or areas
where a landslide
has scraped
away all soil. The
process starts
from scratch,
with pioneer
species like
lichens and algae
colonizing bare
rock. It is a slow
process because
soil must be
created from
weathered rock
and organic
matter.
Secondary
succession
takes place in
areas where a
previous
community
existed but was
disturbed or
destroyed,
leaving the soil

intact. Examples
include
abandoned
agricultural
fields, areas after
a forest fire, or
clear-cut forests.
Because the soil
already contains
seeds, roots, and
nutrients,
secondary
succession is
much faster than
primary
succession.
Pioneer species
such as annual
weeds and
grasses quickly
establish,
followed by
perennial
grasses, shrubs,
and eventually
trees.

THE STAGES OF
ECOLOGICAL
SUCCESSION

To truly understand the
succession definition
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science  offers,  one
m u s t  l o o k  a t  t h e
specific stages through
which  an  ecosystem
passes.  Although  the
exact  species  vary  by
location,  the  general
pattern  is  remarkably
consistent.

Nudation: The1.
process begins
with the creation
of a bare area,
whether by
volcanic
eruption, glacial
retreat, fire, or
human activity.
This is the "blank
slate."
Invasion2.
(Migration):
Pioneer species
arrive. These are
typically hardy,
fast-growing
species with high
dispersal
capabilities. In
primary
succession, they
are often lichens

and mosses. In
secondary
succession, they
tend to be fast-
growing annual
plants.
Competition3.
and Coaction:
As more species
arrive, they
compete for
light, water,
nutrients, and
space. The
environment is
modified by the
growing
community. For
example, pioneer
plants may add
organic matter to
the soil, making
it richer and
more suitable for
other species.
Reaction: This is4.
the most
important stage.
The living
community itself
changes the
environment. As
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pioneer species
die and
decompose, they
improve the soil.
Shrubs that grow
taller shade out
sun-loving
grasses. The
habitat becomes
less suitable for
pioneers and
more suitable for
later
successional
species.
Stabilization5.
(Climax):
Eventually, a
relatively stable
community
develops that
can maintain
itself for a long
period, as long
as no major
disturbance
occurs. This is
the climax
community. In
many temperate
regions, the
climax

community is a
forest dominated
by shade-
tolerant tree
species.

FACTORS
INFLUENCING
SUCCESSION

No  single  succession
definition  science
framework is complete
without considering the
factors  that  influence
its  pace  and  direction.

Disturbance
regime: The
frequency and
severity of
natural
disturbances
(fires, storms,
floods) or human
disturbances
(logging,
agriculture) can
reset or redirect
succession. For
example,
frequent fires
can maintain a
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grassland
ecosystem,
preventing
succession to a
forest.
Climate:
Temperature and
precipitation
strongly dictate
which species
can thrive at
each
successional
stage. Cold, dry
climates produce
slower
succession than
warm, wet ones.
Soil properties:
Soil type, depth,
pH, and nutrient
content influence
which pioneer
species can
establish and
how quickly later
species replace
them.
Seed bank and
propagule
availability: The
presence of

seeds, spores, or
roots in the soil
is critical,
especially in
secondary
succession. If the
surrounding
landscape is
intact, seeds can
quickly arrive
from neighboring
ecosystems.
Species
interactions:
Competition,
herbivory, and
mutualism can
speed up or slow
down succession.
For instance, an
invasive species
might
outcompete
native pioneers,
altering the
whole trajectory.

SUCCESSION IN
DIFFERENT
ECOSYSTEMS

T h e  s u c c e s s i o n
definition  science



8

8 Succession Definition Science 2023-06-01

applies  across  a  wide
v a r i e t y  o f
environments,  each
w i t h  u n i q u e
characteristics.

Forest
Successio
n
In  temperate  forests,
secondary  succession
is commonly observed
after  logging  or  fire.
The  first  year  usually
sees a cover of weeds
like  lamb's  quarters
and ragweed. Within a
few  years,  perennial
grasses  and  shrubs
such  as  blackberries
a n d  r a s p b e r r i e s
dominate.  After  5–10
years, shade-intolerant
tree  seedlings  l ike
p i n e s  o r  a s p e n s
emerge,  creating  a
"pioneer  forest."  Over
many  decades,  these

t rees  g ive  way  to
shade-tolerant,  long-
lived species like oaks,
maples,  or  hemlocks.
This  is  the  c lass ic
progression  toward  a
climax  deciduous  or
mixed  forest.

Freshwat
er
Successio
n
In  lakes  and  ponds,
succession  is  called
hydrosere.  It  begins
w i t h  o p e n  w a t e r .
Floating  plants  like
algae  and  duckweed
appear.  Submerged
plants  like  pondweed
then  co lon ize  the
bottom. As plants die,
o r g a n i c  m a t t e r
accumulates,  slowly
filling  in  the  lake.
Emergent  plants  like
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cattails and reeds take
roo t ,  f o l l owed  by
shrubs and trees such
as willows and alders.
Eventually,  the  lake
becomes a marsh, then
a  forested  wetland,
and  finally  dry  land.
This process is natural
but  often  accelerated
by  human  activities
like  nutrient  runoff.

Marine
and
Coastal
Successio
n
I n  m a r i n e
e n v i r o n m e n t s ,
succession  occurs  on
rocky shores and coral
r e e f s .  A f t e r  a
disturbance  removes
organisms from a rock
s u r f a c e ,  p i o n e e r

s p e c i e s  s u c h  a s
barnacles  and  algae
quickly  attach.  Over
time, they are replaced
by mussels, then larger
seaweeds.  On  a  coral
reef,  after  a  storm or
bleaching  event,  fast-
growing  corals  and
algae  colonize  first,
g r a d u a l l y  b e i n g
replaced  by  slower-
growing,  longer-lived
coral  species.  The
succession definition
science  applies  here
as  well,  though  the
species and timescales
differ.

THE IMPORTANCE
OF SUCCESSION IN
SCIENCE

Understanding  the
succession definition
science  provides  is
crucial  for  several
practical reasons. First,
i t  helps  ecologists
p r e d i c t  h o w
e c o s y s t e m s  w i l l
recover  from  natural
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disasters  or  human
interventions.  This
knowledge  is  vital  for
restoration  ecology.
For  example,  when
restoring  a  degraded
wetland or replanting a
forest,  scientists  use
successional  stages to
guide which species to
plant  first.  Second,
succession models are
used  to  study  long-
term  climate  change.
As  temperatures  rise,
the  success i ona l
pathways  of  many
ecosystems may shift,
with  some  species
moving  northward  or
upward  in  elevation.
Third, succession is key
to  unders tand ing
biodiversity  patterns.
Early  successional
stages often have high
species  richness  of
fast-growing  plants,
w h i l e  c l i m a x
communities may have
f e w e r  b u t  m o r e
specialized  species.

Land  managers  use
th is  knowledge  to
ma in ta in  hab i t a t
diversity.

SUCCESSION
BEYOND ECOLOGY:
OTHER SCIENTIFIC
APPLICATIONS

While  most  people
associate the term with
e c o l o g y ,  t h e
succession definition
science  extends  to
other  fields.  In
paleontology,  faunal
succession  describes
the  observation  that
fossil  assemblages
change in a predictable
order  over  geological
time, which is the basis
for  relative  dating  of
r o c k  l a y e r s .  I n
microbiology, microbial
succession  occurs
when  different
microbial  communities
dominate  over  time,
such  as  during  the
decomposition  of  a
dead  organism  or  in
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the  development  of
dental  plaque.  In  soil
science, the succession
of soil organisms plays
a role in soil formation.
Even in social sciences,
the term is borrowed to
d e s c r i b e  t h e
succession  of  leaders
or  cultural  changes,
but  the  core  scientific
c o n c e p t  r e m a i n s
rooted  in  directional,
sequential  change.

CONCLUSION

T h e  s u c c e s s i o n
definition  science
provides is  a powerful
lens  through which  to
v iew  the  dynamic
nature of life on Earth.
From the first lichen on
b a r e  r o c k  t o  t h e
majestic climax forest,
s u c c e s s i o n
demonstrates  how life
creates  the  conditions
f o r  i t s  o w n

transformation.  By
understanding  the
differences  between
primary and secondary
succession, the stages
o f  c o m m u n i t y
development,  and  the
factors  that  influence
these changes, we gain
a  deeper  appreciation
for  the  resilience  and
c o m p l e x i t y  o f
ecosystems.  Whether
you  are  a  student,  a
conservationist,  or  a
curious  reader,  the
concept  of  succession
connects  you  to  the
ongoing  story  of  our
planet.  As  we  face
global  environmental
challenges,  applying
t h e  p r i n c i p l e s  o f
succession  wi l l  be
essential  for  restoring
damaged habitats and
m a i n t a i n i n g  t h e
b iod ive rs i t y  tha t
sustains  us  all .


