BIODIVERSITY PACK
H A B I TAT G U I D E

FENS
Fens are peatlands that are fed by surface water, groundwater or flood flows as well as precipitation. In
contrast to rainwater-fed bogs, the influence of less acidic and nutrient-richer water sources enables fens to
exhibit greater productivity, and they support an outstanding diversity of plant and animal species. Complex
and dynamic systems, fens frequently form mosaics with wet woodland, bogs, ponds and other lowland
wetland habitats.

Terrestrial wetland habitats are formed
by the flow and retention of water in the
landscape. Their nature is determined by
landform and hydrological pathways, the
characteristics of the water supply, and
climatological and biological influences
which generate a mosaic of wet grasslands,
fens, bogs, and other habitats of
various degrees of wetness and types of
hydrochemistry.
The UK Biodiversity Action Plan (published
in 1994), described the biological resources
of the UK which were identified as
being the most threatened and required
conservation action – our priority species

THE SPHAGNUM LAYER PROVIDES A
ROOTING SUBSTRATE FOR VASCULAR
PLANTS LIKE BUTTERWORTS
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and habitats. Detailed plans set out actions
The same is the case with the restoration
to protect and restore our threatened
of degraded ecosystems (outcome 1D)
wildlife, and work continues today, as a
through activity such as reconnecting rivers
key part of the delivery within Biodiversity
and their floodplains.
2020 and the Water Framework Directive
(WFD). Across catchments, action to
enhance our many freshwater habitats is
intrinsically linked; with works to rivers able
to benefit wetland habitats, and vice versa.
Peatlands – ecosystems in which organic
Delivery on a catchment
matter is produced
scale can take account
faster than it is
of these synergies,
decomposed, and
and can look to secure
Ranging from tiny
so accumulates as
opportunities to achieve
peat – are a key
biodiversity benefits
flushes of only a few
component of the
across the full range of
square metres, to
wetland mosaic,
habitats present within a
and are abundant in
extensive floodplain
catchment.
areas where climatic
wetlands covering
and topographic
hundreds of hectares,
conditions create
the water saturation
fens are a key
necessary for peat
component of river
formation. Across
catchments
the spectrum
of peatlands,
pH and nutrient
availability combine
As terrestrial wetland habitats, fens fall
to determine the vegetation and broader
under the Water Framework Directive
species communities. Whilst rainwater-fed
primarily as a feature of water-dependent
bogs are characterised by acidic, lowProtected Areas, which must achieve
nutrient conditions and species-poor plant
their conservation objectives under the
communities, fens, usually forming at lower
Directive. Delivery under WFD can also
points in the landscape, are influenced by
benefit a wide range of species that are
surface flow, groundwater or flood flows
the focus of B2020 Outcome 3 (protecting
which reduce acidity and increase nutrient
species). Under Biodiversity 2020,
availability, allowing more species to
activity to enhance or create Priority
colonise. As the influence of these water
Habitats (Outcome 1a or 1b) can benefit
sources increases, base poor, transitional
adjacent water bodies, for example via
and then base rich fens are formed; each
land management changes which reduce
being progressively more species-rich and
pollutant inputs and enhance water quality.
productive.

FENS IN A CATCHMENT
CONTEXT

WFD AND
B2020
SYNERGIES:
SOME
CROSSOVER
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Ranging from tiny flushes of only a few
square metres, to extensive floodplain
wetlands covering hundreds of hectares,
fens are a key component of river
catchments and of the wider landscape.
The habitat was probably one of the most
widespread in England, but now only a very
small and highly fragmented remnant of
the original fenland area remains. This loss
through drainage has resulted in massive
changes to the hydrology
of whole catchments.

large sedges, yellow loosestrife and hemp
agrimony, with scarcer species like greater
water parsnip, cowbane, and saw sedge.
Associated with slightly lower summer
water tables than ‘true’ fen, fen meadow
vegetation can develop around the drier
margins of wetter fen types, and in drained
ex-fens. Fen meadow is important for
species such as the very rare fen orchid.

A large range
of aquatic and
plant-feeding
In those catchments
Wetland birds can
invertebrates are
which contain fens,
found in fens,
their restoration
be found in large
utilising dense
and future function
numbers and diverse
vegetation, mossy
will be influenced
assemblages in
seepages, exposed
by the management
sediments, shallow
/ restoration of the
fens, with lapwing,
pools and open
catchment’s peatland
redshank, curlew and
water areas. In baseareas as a whole;
snipe utilising cut or
rich fens the open
restoration of these
water areas can
areas can deliver large
grazed floodplain fen,
be very important
improvements in the
wildfowl and crakes
for stoneworts
many ‘regulating’
and pondweeds,
in wetter fen and
ecosystem services
including a number
that can be provided by
warblers favouring
of rare species.
peatland habitat, such as
large, tall stands
The open water
water quality, water flow
components
regulation and carbon
of fens also
storage. Fens within
provide breeding
catchments are an
opportunities for amphibians, whilst the
important element of the overall hydrology
adjacent vegetation is used for foraging.
of the system.
Many fens are home to water vole, water
shrew and otter, with the varied vegetation
structure providing opportunities for
feeding, breeding and shelter. Wetland
birds can be found in large numbers
Fens occur across the pH range, from
and diverse assemblages, with lapwing,
acid through to highly alkaline, along a
redshank, curlew and snipe utilising cut or
nutrient gradient from highly eutrophic
grazed floodplain fen, wildfowl and crakes
to oligotrophic, and along a wetness
in wetter fen and warblers favouring large,
gradient from seasonally waterlogged
tall stands for breeding.
through to permanent standing water. The
vegetation alters across these gradients,
Fens are sometimes categorised by
with many transitional forms. At the
the height and/or type of dominant
acidic low-nutrient end of the spectrum,
plant species, or by their position in
fens can resemble bogs, with abundant
the landscape, but considering the
Sphagnum mosses, cotton grasses,
hydrological regime provides a better basis
cranberry and ericaceous shrubs. As
for understanding the functioning of fen
base content increases, species such as
habitats. The regime is important for the
devil’s-bit scabious and marsh cinquefoil
ecological functioning of fens because it
increase, and a range of very distinctive
determines the physical conditions (such
non-Sphagnum mosses and liverworts
as force and duration of flood flows),
develops, known as the ‘brown-moss’
biochemical conditions (anoxia), and the
layer. This layer plays an important role in
acidity and nutrient status (determined
maintaining moisture levels, providing a
by the source and quality of incoming
rooting substrate for vascular plants and
water), which in turn give rise to the plant
a home for numerous rare and declining
communities and the resultant fauna that
invertebrates such as Geyer’s whorl snail,
the fen supports.
soldier flies and crane flies. Also found are
Fens fed by springs or by runoff from
low-growing dioecious sedge and black
slopes are common at valley heads,
bog rush, butterworts, bird’s-eye primrose
their characteristics determined by the
and marsh valerian. In areas where
surrounding geology and soil types. When
base-rich water occurs in more nutrientrich conditions, tall species-rich fen may
formed in hollows in the landscape, they
develop, dominated by common reed,
tend to have a higher nutrient status as

NATURAL ECOSYSTEM
FUNCTION IN FENS
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GRAZED OR CUT FEN IS FAVOURED BY
REDSHANK AND OTHER WADERS
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AT A GLANCE GUIDE
FENS
Fens are highly variable, with
differing forms occurring across a
spectrum of PH, NUTRIENT
RANGE, and WETNESS levels

POSITION in the landscape
influences fen characteristics;
as SURFACE FLOW,

GROUNDWATER or FLOOD
FLOW reduce acidity and

increase nutrient availability,
species richness increases

Acidic, low-nutrient fens
resemble bogs, with abundant

SPHAGNUM MOSSES,
COTTON GRASSES, and
ERICACEOUS SHRUBS

In less acidic fens, non-Sphagnum
mosses and liverworts dominate,
providing a home for rare
invertebrates like GEYER’S
WHORL SNAIL, SOLDIER

FLIES and CRANEFLIES

ABANDONMENT of
TRADITIONAL PRACTICES

has led to the loss of fen habitats
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inputs accumulate over time. Those fens
formed on the edges of lakes or rivers
are often the most nutrient-enriched,
receiving nutrients during over-bank flows
and floodplain inundation as well as from
groundwater and from overland flows.
At the bottom of the catchment, where
conditions become saline, the transition
between fen and habitats such as saltmarsh
can support uncommon plant assemblages
and invertebrate species.

PRESSURES ON OUR
FENS
Once prized for the range of products
they yield, (reeds and sedge for thatching,
willow for basketry, hay and lush aftermath
grazing for cattle), past management gave
rise to a great diversity of fen habitats,
but subsequent drainage for agriculture
and development, or abandonment
of traditional practices and resultant
succession, have led to the degradation
and loss of fen habitats from our
landscape. It is estimated that of 3400 km2
of fen present in England in the 1600s,
only 10 km2 remains today. Outside of East
Anglia, fen habitat now tends to be highly
fragmented, making it difficult for species
to recolonise following local extinctions,
and contributing to a slow but steady
decrease in diversity.
Many declines in wetland wildlife can
be directly related to either local or
catchment-wide drainage schemes. The
digging of catch-drains in the margins of

floodplains, and associated underdrainage
of the lower valley sides, has resulted in
the dewatering and loss of fen vegetation
at the valley side/floodplain interface. The
underdrainage and ditching of springs and
streams in headwater valleys has similarly
resulted in the loss of valley mires and
natural mire/stream transitions.
Added to the major effects of drainage,
abstraction and water level management
further modify patterns and volumes of
water supply. Nutrient pollution, either
waterborne or through atmospheric
deposition of nitrogen, can create major
shifts in vegetation and associated fauna.
Acid deposition adds a further pressure to
wetland types with low buffering capacity
such as base-poor fens.
From a climate change perspective,
hotter drier summers will cause increased
drying out leading to changes in plant
community composition and peat loss
through increased oxidation, releasing
nutrients and further altering community
composition. Lower water levels may
permit grazing or cultivation, leading to
direct habitat loss. Wetter winters and
heavier rainfall may wash in sediment
and nutrients, favouring dominant tall
fen species, or may make management
difficult, leading to abandonment.
Coastal sites may see a change to brackish
communities, as a result of saline
intrusion. Maintaining and enhancing the
quality and quantity of water is likely to
be the main objective of climate change
adaptation; measures such as tackling
nutrient enrichment and restoring

connectivity to the floodplain will equally
restore the natural habitat functions which
enable fens to support their characteristic
range of species.

FENS CAN BE MANAGED BY GRAZING OR
CUTTING
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KEY PRESSURES ON FENS
POLLUTION:

MANAGEMENT:

DRAINAGE:

ABSTRACTION:

CLIMATE CHANGE:

HABITAT LOSS:

Waterborne or
atmospheric nutrient
pollution and acid
deposition create
major shifts in
vegetation and fauna
in fens

Abstraction of
groundwater
lowers water levels,
leading to fen loss
or reduction, and
subsequent drying out
and succession
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The abandonment of
traditional practices,
such as grazing and
reed-cutting, leads
to succession in fen
habitats and the loss
of associated wildlife

Predicted drier,
warmer summers
will cause increased
drying out, leading to
peat loss and major
changes in plant
communities

Drainage schemes,
either locally or across
the whole catchment,
directly affect
sensitive fen habitats
and the wildlife that
depends on them

Increased saline
intrusion at coastal
sites due to climate
change will cause
a shift to brackish
communities and the
loss of fen wildlife
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KEY MANAGEMENT MESSAGES
• RESTORATION OF
NATURAL PROCESSES
Measures that seek to restore
natural processes – hydrological,
geomorphological and water quality
regimes – are key to delivering wetland
habitat objectives. These range from
protection (e.g. tackling pollutant
inputs) to direct intervention (e.g. reestablishment of groundwater inputs).
Understanding historical modifications
and their impacts (perhaps via GIS/
models) allows practitioners to
consider how the site would function
under natural processes, taking this as
a foundation for planning restoration,
and factoring in implications for
existing habitats in and adjacent to the
site.

• LARGE-SCALE
PERSPECTIVE
The condition of fens depends on many
factors including what is happening in
the catchment and in the atmosphere
above. Restoring hydrology and natural
water quality and chemistry is crucial

– it is not only about addressing direct
impacts on the fen itself.

• TAKING ACTION IN
THE RIGHT ORDER
Interventions undertaken within
fens, such as water-level raising and
drain blocking, will not deliver the
greatest possible biodiversity benefits
unless nutrient inputs to a fen and its
catchment are tackled first.

• TAKING THE
LONG VIEW
Whilst active intervention can be
important in kick-starting restoration,
taking a longer term approach enables
natural recovery to play the fullest role
possible. For instance, long-term plans
to tackle over-abstraction will support
the return to a more natural fen
hydrological regime. A long-term vision
encourages management decisions
which are more sustainable, particularly
if the seemingly ‘immovable’
socioeconomic constraints of today
may be resolved in the longer term.
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• SPECIES
MANAGEMENT
In some circumstances the preferred
management regimes for key species
and habitats may be incompatible.
Artificial irrigation via pumping
for example, used to retain a high
water level for specialist fenland
invertebrates, will prevent the
establishment of naturally functioning
wetland habitat; tackling existing
drainage or excessive tree cover
which are the cause of fens drying
out represents a more sustainable
means of maintaining wet conditions.
As with all priority habitats, the ideal,
of course, is that fens develop within
landscape-scale initiatives, where
natural hydrological processes will
create a full range of self-sustaining
habitats and dependent species
populations. At a smaller scale, when
restoring naturally functioning habitats
the implications for priority species
and other species of conservation
concern need to be considered (see
below).

• RATIONALISING CHANGES
IN SPECIES DISTRIBUTION
AND ABUNDANCE
The current distribution of many rare
(and more common) fen species is
limited as a result of previous habitat
loss or degradation. For example,
the presence of certain rare ground
beetles at the bare margins of scrapes
or peat diggings reflects a restriction
to a diminished habitat resource
which was once more widespread;
and should prompt the restoration
of natural processes that create such
pools and hollows. Plans for species
conservation and ecosystem restoration
should therefore take into account the
(positive and negative) implications for
species of the restoration of natural
processes, and of climate change.
Suitable habitat needs to be maintained
or created to prevent local or regional
extinctions and to aid species recovery.
Direct management, including
reintroduction, can also be considered
to assist in the transition to restored
environmental conditions.

STRUCTURES USED IN WATER LEVEL
MANAGEMENT IMPEDE NATURAL FLOW
PATTERNS

4

• SUCCESSION
Fenlands have experienced a
complex history of development
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LARGE SEDGES ARE A FEATURE OF
SPECIES RICH FEN, PREVALENT WHERE
BASE-RICH WATERS OCCUR

and modification over time, so it can
be unclear as to which point along
this succession is most desirable for
conservation; natural processes will
still play an important underpinning
role, generating for example local
disturbance and unimpacted water
supply mechanisms, as generally the
richest sites are those with a complex
mosaic of habitats which result from
varied hydrology, topography and
grazing.
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• BARRIERS TO CONNECTIVITY
WITH WIDER ENVIRONMENT
Reinstating connectivity is a key step
in restoring a naturally functioning
wetland environment. Non-natural
features within and around wetlands,
such as a deepened river flowing
through a floodplain fen, should be
addressed where possible; modification
of structures (or their operation) to
minimise their impacts is the next best
option. A long view will often need to
be taken, where other factors such as
poor incoming water quality need to be
addressed before physical restoration
is effective; and wherever impacts will
be felt more widely, for example, if
neighbouring land may become wetter.

• SEASONALITY
Seasonal habitats like ephemeral pools
and seasonally exposed peat support an
array of characteristic flora and fauna,
but can be destroyed by drainage,
infilling or deepening. Understanding
site-specific, natural seasonal waterlevel fluctuations is essential in
maintaining these components of the
wider fen habitat.

• U N D E R S TA N D I N G T H E
LOCATION OF EXISTING
FRESHWATER BIODIVERSITY

WATER IS PUMPED TO KEEP THE FEN
WET AT WICKEN FEN, CAMBRIDGESHIRE

To maximise the benefits of restoration
work, and eliminate damage to
priority or endangered species, it is
important to obtain a clear picture of
the distribution of local freshwater
biodiversity, (indeed, this knowledge
is legally necessary for some species).
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Practitioners should take account of
standing water, running water and
wetland biodiversity. Specialist advice
can be valuable; for example, work
being undertaken by the Freshwater
Habitats Trust to identify ‘Important
Freshwater Areas’ could inform local
delivery.

REFERENCES AND
FURTHER READING
• A narrative for conserving
freshwater and wetland habitats
in England
• The Fen Management
Handbook
• Climate Change Adaptation
Manual (see Lowland Fens and
Upland Fens)
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