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Habitat management for the Marsh Fritillary

AN INTRODUCTION TO
THE MARSH FRITILLARY

I

reland currently has one legally protected
insect, the Marsh Fritillary (Euphydryas aurinia).
It is afforded protection under the EU Habitats
Directive. Under the Red List of Irish Butterflies,
the Marsh Fritillary is categorised as ‘Vulnerable’,
meaning it is considered at high risk of extinction. The
Marsh Fritillary has a wide but patchy distribution
across Ireland. It has experienced a population
decline due to a decrease in the amount of suitable
habitat. It is more common in the midlands and the
western half the country.

Identification
The Marsh Fritillary is one of the four fritillary butterfly
species in Ireland. Fritillary butterflies are medium to large
species and mainly orange with patterns of black chequering.
The Marsh Fritillary is the smallest of the four with a wing
span of between 35-50 mm and is the most brightly coloured.
It can be identified by the orange and cream chequered
pattern. The margin of the upperwing has a broad orange
band with black dots at the centre of each square patch. The
underwing has a similar colour scale but is much paler often
lacking any dark brown colour.

Records 2010-2020
Generated by maps.biodiversity.ie
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Red Lists are a method of
assessing the status of
different species within
their taxonomic group.

Marsh Fritillary under wing
© Liam Lysaght

Marsh Fritillary upper wing
© Liam Lysaght
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Life cycle of the Marsh Fritillary

T

he Marsh Fritillary is single brooded with adults on the wing from mid-May to mid-July with the peak in early June.
The females lay eggs on the underside of a leaf of Devil’s-bit Scabious (Succisa pratensis) in batches of around 300
eggs (max 350 eggs). The caterpillars are 'gregarious', meaning that they stay together within a protective sheet
of silk that they spin over a Devil's-bit Scabious plant. Once recognised, this webbing and the dead leaves it covers is the
easiest way of finding the caterpillars. These webs are visible in Ireland from August until the end of October. In October, the
caterpillars spin a tight hibernation web usually hidden within the vegetation in which they will spend the winter. Caterpillars
are only visible in sunny weather in late autumn and early spring when they spend much time basking in groups on the surface
of the web. Basking is important to raise the body temperature of the caterpillars so that they can be active. Through their
development, all the caterpillars go through five stages of growth, these are called ‘instars’. The caterpillar ‘moults’ between
each instar and after the 5th instar the caterpillar pupates in April.

Spring

Autumn

In early spring the caterpillars emerge and bask communally
on top of the on the basal leaves, to raise their body
temperature. By the sixth and final instar, they are solitary
and are more mobile than their previous stages of growth.
Now they can disperse before they begin to pupate.

The caterpillars feed on the
leaves of Devil’s-bit Scabious
in groups for the first three
instars. During the fourth
instar they enter hibernation
and spin a stronger web at
the base of the sward.

The pupal stage lasts
roughly two weeks. The
pupa may be attached
to lower leaves close to
the ground or twigs by a
silken pad.

AU T U M N AC T I O N S
Take part in the Marsh Fritillary Monitoring Scheme run
by the National Biodiversity Data Centre.

Pupal stage of Marsh Fritillary
©Eugenie Ryan

Allow Devil’s-bit Scabious to set seed.

S P R I N G AC T I O N S
Look for the webs of black caterpillars.

Winter
By the fourth instar, the
caterpillars are now jet
black with numerous black
spines. They over-winter
in a dense hibernating web
(hibernaculum) which
insulates them.

Summer
Adults are on the wing usually from the second week in May
the peak emergence period
is the ﬁrst week in June and
the ﬂight period can last until
early July. Males emerge a
few days before females.
After mating females begin
to ﬂy, searching for Devil’s-bit
Scabious to lay their eggs.
Once mated, eggs are laid on
the underside of leaves of
the main larval food plant,
Devil’s-bit Scabious, around
late June. The ﬁrst batch is
large, with smaller second
and third batches. Hatching
takes place approximately 30
days after they are laid.

Larval web of Marsh Fritillary
©Niamh Phelan

Fourth instar of Marsh Fritillary
©Isobel Abbott

W I N T E R AC T I O N S
Complete scrub control if necessary, over the autumn and
winter months.

Marsh Fritillary mating
©Stephen Bolger

Marsh Fritillary eggs on
underside of Devil's-bit
Scabious ©Martine Brennan

S U M M E R AC T I O N S
Look for adults on the wing and submit records to the
National Biodiversity Data Centre.
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© David Brennan

Special requirements of the Marsh Fritillary

F

emales emerge with roughly 300 mature eggs and for this reason females cannot fly far when they
are newly emerged. After the eggs are laid, females are able to fly further which allows for dispersal
into new areas and sites. In general, adults rarely fly more than 100m from where they hatch so
broods are found at the same sites from one year to the next. However, a small number of females will roam
much further towards the end of the season, so individuals may be seen on occasions some distance from
suitable breeding sites.

The Marsh Fritillary has a restricted diet in Ireland where the
caterpillars are 'monophagous' meaning that they only feed on one
plant, Devil’s-bit Scabious. Outside of Ireland the caterpillars are
known to feed on Field Scabious (Knautia arvensis). Marsh Fritillary
will only breed where Devil’s-bit Scabious grows, but even then,
healthy populations will only be found where suitable habitat quality
is provided by good sward structure.
Devil's-bit Scabious © Ben Malone

Adult Marsh Fritillary feed on a variety of plants, including Cuckooflower (Cardamine
pratensis), Buttercups (Ranunculus spp.), Ragged Robin (Lychnis flos-cuculi), Dandelion (Taraxacum
agg.), Tormentil (Potentilla erecta), Thistles (Cirsium spp. and Carduus spp.) Knapweeds (Centaurea
spp.) and Hawkweeds (Hieracium spp./Hypochoeris spp.).

Buttercup
© Paul Green

Common Knapweed
© Paula O’Meara

Tormentil
© Paul Green

No

Yes
Varied vegetation height, bank or slope
change small tussock or poaching etc.
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Dandelion
© Liam Lysaght

Ragged Robin
© Oisín Duffy

Cuckooflower
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© Liam Lysaght
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Spear Thistle
© David Fenwick
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Marsh Fritillary live in metapopulations. A metapopulation is where one main population is
supported by smaller subpopulations. Small barriers like hedges or rives can result in discrete
colonies. The subpopulations will go through periods of local extinctions, contracting to the
main population and then recolonising areas. These periodic colonisations can be due to
weather, the abundance of Devils-bit Scabious and/or parasitism by species of wasps.
During the periods of local extinctions, it is important that the habitat quality is maintained
so the Marsh Fritillary can recolonise the area when populations increase again. If during
the periodic extinctions the habitat quality becomes unsuitable, the Marsh Fritillary will
not recolonise the area. The population dynamics of the Marsh Fritillary means that land
management needs to be done on a landscape scale even if there are some areas that are not
currently inhabited by the Marsh Fritillary.
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A metapopulation is where a small number
of adults from one main population,
shown in blue, exchange between smaller
subpopulations, circled in black. The
size and number of subpopulations
will vary greatly from year to year.

Land management for the Marsh Fritillary

C

olonies can occur in different habitats
including sand dunes, calcareous grassland,
heath and bogs. The occurrence of the Marsh
Fritillary is dependent on the presence of Devil’s-bit
Scabious at sites with the favourable habitat structure
and land management conditions. There are three
main habitat reasons for the declining habitat quality
of Marsh Fritillary sites:

between 12-25cm, but this varies between habitat types. Varied
vegetation height conditions create heat traps or ‘microclimates’
that provide shelter for developing caterpillars and structure to
allow the caterpillars to spin their web.

1. The draining of land for agricultural improvement.

No

2. Under grazing or over grazing of sites, leading to fewer
Devil’s-bit Scabious plants and loss of vegetation structure.

Yes
Varied vegetation height, bank or slope
change small tussock or poaching etc.

3. Fragmentation of habitats resulting in smaller and
more isolated colonies impairing the formation of its
metapopulation structure.

Livestock management

Devil’s-bit Scabious

As Marsh Fritillary requires a structured sward height, cattle and
horse grazing is recommended as they are less selective grazers.
The goal is a structured sward height between 12-25cm. The
70
stocking
rate will depend on the current condition of the site.
Cattle
lower
the average height of the vegetation by eating grass
60
species allowing Devil’s-bit Scabious to spread. They also create
50
structured
vegetation height through poaching and trampling.
Longer
periods
of lighter grazing are preferable than shorter
40
periods of heavier grazing. Grazing should be limited to spring
30 summer on wetter sites. On drier sites, year-round grazing
and
may
20 be suitable where the appropriate stocking rate achieves a
structured sward. Sheep grazing is unsuitable as sheep tend to
10
graze close to the ground creating vegetation that is too short
and
0 uniform.
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The caterpillars of the Marsh Fritillary
exclusively feed on Devil’s-bit
Scabious in Ireland and therefore
is essential to its survival. The
environmental conditions that are
preferred by Devil’s-bit Scabious are
low nutrient availability, intermediate
soil moisture and a high pH. If these
conditions are not favourable to the
Devil's-bit Scabious
growth of Devil’s-bit Scabious, it
© Udo Schmidt
will have a direct impact on Marsh
Fritillary. If the plant is suffering, Marsh Fritillary can be affected
through egg batches failing to hatch or those that do succeed
will find it difficult to find a sufficient density of plants to sustain
them through their life cycle.
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Scrub management

Scrub management will be required on some sites where there
is too much encroachment by shrubs such as Willow, Gorse,
Blackthorn or Bramble. Small patches of scrub can be beneficial
as they provide shelter for adult butterflies during harsh
weather.

Being able to recognise whether a particular area of ground is
suitable for the species is the first step in management. Habitats
that are in good condition for the Marsh Fritillary should have
three or more Devil’s-bit Scabious plants per square metre,
across more than twenty percent of the habitat. Plants need
to flower and set seed annually to maintain and increase the
cover. Devil’s-bit Scabious is very sensitive to grazing levels and
management (e.g. rush cutting) during the flowering season, so
this should be avoided.

If scrub is allowed to take over it can reduce the overall diversity
of an area and reduce the area suitable for breeding. Scrub
needs to be managed to an acceptable level as it is used by birds
and other insects for shelter and breeding . It should not be
totally cleared.

Mowing

Scrub can only be cut back outside of the bird breeding season
in Ireland which runs from March 1st to August 31st as specified
in the Wildlife (Amendment) Act, 2000. If a large amount
of scrub needs to be managed; it should be done over several
cutting seasons to prevent too much disruption. All cuttings
should be removed from the site to keep fertility levels low.
Grazing animals should maintain scrub levels by grazing off new
growth and young samplings.

Mowing might be a once-off option for rehabilitating sites that
have become overgrown and very tussocky. However, extensive
grazing is the only long-term option for maintaining good quality
habitat suitable for Marsh Fritillary.

Sward structure
A structured sward with a varying vegetation height is preferred
by the Marsh Fritillary. In Ireland, the ideal vegetation height is
6

Examples of Marsh Fritillary sites

T

hrough the Marsh Fritillary Monitoring Scheme, we have been able identify two sites that are
known have good management for the Marsh Fritillary. Below are accounts from two recorders
who have taken part in the Marsh Fritillary Scheme for a number of years.

Lullymore West Bog Nature Reserve, Co. Kildare
Lullymore West Bog Nature Reserve is owned and managed by the Irish Peatland Conservation Council (IPCC). IPCC work
to enhance this grassland site for butterflies and in particular the Marsh Fritillary. The IPCC undertake active management
for the conservation of the Marsh Fritillary. In 2017, we assessed the site to select the most suitable grazers. While cattle
are generally the recommended livestock for creating a structured sward. They were deemed unsuitable due to the size of
Lullmore West, the presence of a man-made pond and shallow drainage ditches throughout the reserve and the potential risk
of liverfluke to cattle.
As a result, IPCC partnered with a local farmer to place
donkeys on site from June to September. A temporary
electric fence was used to control the areas grazed. The
donkeys ate back the Purple Moor-grass (Molina caerulea)
reducing the sward height while leaving the Marsh Fritillary
foodplant, Devil’s-bit Scabious undisturbed. Donkeys
trample on the young samplings of scrub, therefore, larger
scrub patches needs to be manually controlled.
Scrub control is complete through volunteer workcamps
each year. The combination of scrub clearance, grazing
and trackways created by the donkeys creates varied
sward heights in vegetation making conditions ideal for the
butterfly. The IPCC complete habitat condition assessments
to monitor and improve the area for the Marsh Fritillary.
Our management has led to a steady increase of Devil’s-bit
Scabious which will support the Marsh Fritillary.
The IPCC are always looking for volunteers for helping
to maintain and improve the site. If you would like to get
involved, please consider these events:
ć

Monitoring the Marsh Fritillary larval webs in spring and
autumn.

ć

Completing a Marsh Fritillary Larval habitat condition
assessment in autumn.

ć

Scrub clearing volunteer workcamps throughout the year

ć

Butterfly walks from April until September.

© Jesmond Harding

Anyone interested can be added to the IPCC contacts
mailing list at bogs@ipcc.ie where volunteers will receive an email regarding any event. You can also follow IPCC on Facebook,
Twitter and Instagram for information on all events.
Paula Farrell – Campaign Officer at Irish Peatland Conservation Council
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Structured sward in Killeglan, Co. Roscommon © Jesmond Harding

Examples of Marsh Fritillary sites
Cream Point, Miltown Malbay, Co. Clare
Cream Point, or Rinanoughter, is an exposed headland jutting out into the Atlantic Ocean, just west of Miltown Malbay, Co.
Clare. Fringed with reefs and rockpools, its gentle undulations and unimpeded views of sea and coastline give it huge walking
appeal. The site is a mix of Molinia meadows, dry neutral grassland, calcareous grasslands and wet grassland. A few metres
in off the eroded clifftop habitat and path, the sward becomes more textured and there is an abundance of diversity: waxcaps,
intriguing invertebrates, an array of plant life, and the occasional Chough, Curlew or gull floating overhead.
Devil's-bit Scabious occurs in dense patches on the drier slopes, but is absent from the waterlogged hollows where coarser,
tussocky grasses dominate. I have been surveying this site since 2016 as part of the Marsh Fritillary Monitoring Scheme run
by the National Biodiversity Data Centre. The site is lightly grazed by cattle, roughly a stocking density of 1.5 per hectare
and a few equines in autumn. From 2016 – 2018, I recorded between 180-260 larval webs each year. The projected figure of
butterflies was in the thousands for this 17-hectare site. However, in the latter two years, numbers of larval webs dropped
massively and in 2020, I only recorded a total of two webs on my transects across the entire site. While we do not know
for certain why this has happened, there was a change in land management. On my last visit, a tanker of slurry was on the
site, leaving tyre compressions in the vegetation and caking leaves in brown muck. By adding nutrients and altering the soil
pH this didn't bode well for the diversity of the site. The other explanation is that the Marsh Fritillary was going through a
period of local extinction. This site needs to be maintained with a high number of Devil's-bit Scabious plants and a structured
vegetation to allow Marsh Fritillary to recolonise.

“Carrying out the larval web
survey work in late summer
is always a treat, out in the
sunshine and fresh sea air,
criss-crossing this beautiful
site with a clipboard.”
Penny Bartlett -National Parks &
Wildlife Service
© Penny Bartlett

Key actions
There are some key you should bear in mind if you are a landowner with previous sightings of the Marsh Fritillary:
M The Marsh Fritillary goes through periodic local extinctions and it is important to maintain the habitat quality to allow the
Marsh Fritillary to recolonise.
M You should allow Devil’s-bit Scabious to set seed each year to allow the population flourish as caterpillars depend on it to
survive. It is important to have other food sources for the adult butterflies while they are on the wing.
M Livestock stocking rate is dependent on the current status of the site. The goal is to have a structured sward between 1225cm in height.
M Scrub provides habitat for breeding birds and insects, including butterflies. Limited areas of scrub are beneficial, but it
should be managed at level that it does not take over a site.
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Get involved

Help monitor Marsh Fritillary breeding sites

Submit details of any sightings

The National Biodiversity Data Centre runs the Marsh
Fritillary Monitoring Scheme. This tracks the status of
Marsh Fritillary populations across the island of Ireland. It
is organised in collaboration with the National Parks and
Wildlife Service, the Northern Ireland Environment Agency
and Butterfly Conservation Northern Ireland. This scheme
requires volunteers to survey a suitable breeding site once
during September-October to look for larval webs and
complete a habitat condition survey. Find out more here
https://www.biodiversityireland.ie/projects/monitoringscheme-initiatives/butterfly-monitoring-scheme/getinvolved/mfritms/

If you see Marsh Fritillary and are confident of its
identification, please submit details to Ireland’s Citizen
Science Portal https://records.biodiversityireland.ie/ or
using the Biodiversity Data Capture app.
This allows us to better understand where Marsh Fritillary
are found across Ireland, information which is essential to
have if they are to be conserved.

Help monitoring butterfly populations
The Irish Butterfly Monitoring Scheme is a national
monitoring scheme where volunteer recorders walk a fixed
transect each week from April 1st to September 30th.
This scheme provides us with detailed data on butterfly
populations and tracks how climate change and land use
change is affecting them.

The Irish Butterfly Monitoring Scheme is a national
monitoring scheme where volunteer recorders walk a fixed
transect each week from April 1st to September 30th.
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© Michael John OMahoney

About the National Biodiversity Data Centre
The National Biodiversity Data Centre is a national centre that collects and
manages data to document Ireland’s wildlife resource, and to track how it
is changing. Find out what biodiversity has already been recorded in your
local area on Biodiversity Maps https://maps.biodiversityireland.ie/
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