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Butterfly Conservation Society (the British Butterfly Conservation Society) has an overriding objective to ensure a future for butterflies, moths and their habitats.  In order to achieve this objective its aims are

 to raise public awareness of the plight of our butterflies and moths.

 to reduce the decline of commoner species and to increase the numbers of rarer species.

 to work with and advise other conservation groups,  local bodies and agencies on techniques of land management which favour butterflies and moths and related wildlife.

 to acquire and manage habitats for butterflies and moths.

 to encourage the research (both at amateur and professional levels) on butterflies and moths.  

 support and encourage butterfly and moth conservation world-wide.
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Summary

 The Marsh Fritillary Eurodryas aurinia is a threatened European species that is protected under the Bern Convention and listed on Annex II of the EC Habitats Directive.  

 The UK is believed to be a major European stronghold of the species.  However its range in Britain has declined by over 60% and it has recently died out over most of eastern England and Scotland.  Although it is still widespread in parts of south west England and Wales (and probably western Scotland), colonies are estimated to be disappearing at a rate of well over 10% per decade.  Moreover this rate of loss appears to be as high on protected sites (i.e. SSSIs and nature reserves) as on unprotected ones.

 The major threats to the Marsh Fritillary are the wholescale destruction of its habitat caused by development and agricultural improvement; inappropriate management of sites including abandonment of grazing; and the increasing fragmentation and isolation of its habitats.  It is a species that depends especially on extensive farming systems, and appropriate habitat management in its unimproved grassland habitat.    

 The major objectives of this Action Plan are to halt the rapid decline of this butterfly species and to maintain it over its present range, giving priority to 19 provisional key areas (see figure 1).  The Plan also encourages the conservation of the Marsh Fritillary throughout its European range.   

 The objectives of the Plan will be achieved through surveying the range of the Marsh Fritillary and validating the provisional key areas; encouraging beneficial land management on occupied sites through existing agricultural and conservation schemes; maintaining an extensive network of habitat patches near all occupied sites and promoting the management and/or the acquisition of all large Marsh Fritillary populations as nature reserves.  Further research on the Marsh Fritillary will be supported particularly concerning its requirements for practical habitat management and the population dynamics of Marsh Fritillary metapopulations.  The Action Plan and the conservation of this butterfly will be publicised and funds sought to ensure all actions can be conducted.  

 The progress of this Action Plan will be reviewed annually and updated if necessary, and the whole Action Plan reviewed in the year 2000.

Part 1 Overview

1.1
PRIORITY STATEMENT

The Marsh Fritillary is a threatened European species that is declining rapidly in the UK.  It has a major European stronghold in the UK with >20% of the north western European colonies probably being located there (inferred from Heath 1981, Warren 1994).  High priority should therefore be afforded to conservation action to protect and increase the number of Marsh Fritillary colonies in the UK.

 1.2
BROAD OBJECTIVES

1.
To halt the rapid decline of the Marsh Fritillary.  

2.
To maintain the Marsh Fritillary over its present range (giving priority to 19 
 
key areas, as described in section 2.3 and figure 1).

3.
To maintain/restore a minimum of five large populations within each key area.


4.
To maintain potential habitats near all occupied sites (giving priority to 19 key 
areas).  

5.  
To foster and promote the conservation of the Marsh Fritillary throughout its 
European range.  

1.3
LEGAL STATUS

The Marsh Fritillary is listed on Annex II of the EC Habitats Directive as a species for which habitats should be designated as Special Areas of Conservation (SACs).  It is protected under the Convention on the Conservation of European Wildlife and Natural Habitats (Bern Convention) 1979, although the UK government has lodged a derogation for the species.  The Marsh Fritillary is not protected under British law, apart from the regulation of trade.  However it has been put forward for full protection on Schedule 5 in the 1995s Quinquennial Review of the Wildlife & Countryside Act by JNCC.  In Northern Ireland the Marsh Fritillary is protected under the 1985 Wildlife Order (which is comparable to Schedule 5 of the Wildlife and Countryside Act 1981).

1.4


Status and Level of Biological Knowledge

Population

-size



1990:  432 definite colonies in the UK, and 






additional possible 106.








(NB almost half (47%) of the colonies occupy 






very small patches of habitat, typically less 






than 2ha).




-trend, numbers

Trend: Declining; well over 10% colonies per 






decade.  The species has been lost from most 






of eastern England and east Scotland.








Numbers: Colonies known to undergo large 






fluctuations.




-trend, range


Loss of 62% of 10 km grid squares with a 







minimum 23% loss of colonies in the last 20 






years.

Knowledge of 
-status



Fair.  Some areas remain under-recorded.







-trends


Known especially well in the south.




-conservation 

Useful ecological knowledge 




requirements


including basic habitat management.  

Definitions (after Warren, 1994)

Colony
A colony has been defined as a group of individuals (recorded as adults or groups of larval nests) that occupies a discrete patch of habitat and is separated from other groups by at least 0.5km of unsuitable habitat which probably restricts the free exchange of individuals.

Size of Population
Small population = peak population less than 100 adults; medium population = 100-1,000 adults; large population = 1,000+ adults.

Part 2
Biological Assessment

2.1
INTRODUCTION

The Marsh Fritillary was once widely distributed throughout the UK but has declined substantially over the last 150 years (Heath et al 1984, Warren 1994).  This decline has been mirrored in many European countries (e.g. Heath 1981).  

The species often occurs in well-separated colonies with little apparent flow of individuals between populations.  In many areas this leads to the establishment of local races.  The differences of form are however not clear-cut and the variation within a single population can change radically with population size (Ford and Ford, 1930).  It is a highly variable species irrespective of geographical influence, and there are many named aberrations.  A number of different forms of the butterfly have been recognised in Britain (Fruhstorfer 1916, Robson 1880, Kloet and Hincks 1972).  The Marsh Fritillary occurs across Europe, where it is also very variable.  Detailed descriptions of the major subspecies are given by Higgins and Riley (1970), Higgins (1975) and Mazel (1984).  In general the UK subspecies is considered to be unique but no work has yet been done to determine the biochemical and genetic differences between the UK and other European forms.  

2.2
ECOLOGY

In the UK, colonies of the Marsh Fritillary occur in two main biotopes: damp, neutral or acidophilous grasslands (usually open grassland but occasionally in woodland clearings); and dry, calcicolous grasslands.  In both biotopes its main larval host plant is devil’s bit scabious Succisa pratensis, although other hosts such as field scabious Knautia arvensis, and small scabious Scabiosa columbaria are occasionally used in calcicolous grasslands (Warren 1994).

Damp, neutral or acidophilous grassland is used throughout most of its range and is usually dominated by tussock-forming grasses such as Molinea caerulea (on more acidic soils) or Deschampsia caespitosa (on more neutral soils), vegetation community M24/M25 (Rodwell 1991).  Breeding areas are generally very open and unshaded, though many are sheltered either by scattered scrub or by adjacent woodland.

Dry, calcicolous grassland habitats are used predominantly in central southern Britain.  The butterfly breeds mainly on west- or south-facing scarp slopes, probably because these are warmer and more suitable for larval development (Warren 1993 & 1994).  It is particularly associated with vegetation community CG2b (Rodwell 1992) where the larval food plant is especially abundant.

The butterfly is univoltine, flying between May and mid-July (peak period end of May to mid June).  The first egg batch is large, about 300 eggs, but successive batches are smaller.  In England and Wales the females lay their eggs on larger plants, typically those growing where the turf height is 8-20cm (Warren, 1994); preliminary observations in Scotland indicate that the vegetation may be shorter on Scottish sites (Ravenscroft and Gaywood 1995).  The Marsh Fritillary is therefore very susceptible to grazing pressure and most colonies occur where there is light, often extensive cattle or horse grazing, or where grazing has been recently abandoned.  Few sites are sheep grazed, probably because these animals are highly selective feeders and graze the food-plant preferentially, rendering it small and unsuitable for egg-laying.  Horse grazing by certain breeds (e.g. Welsh mountain ponies) provides suitable habitat on both calcicolous and acidophilous grasslands as they are less selective feeders and avoid devil’s bit scabious flowerheads (M.Oates pers.  comm.).  It is thought that the butterfly spread and established new colonies on calcicolous grassland during the present century  because of the general relaxation in grazing pressure combined with a switch from sheep to cattle grazing at that time (Warren 1994).  

The young larvae are gregarious and spend most of their time feeding within a communal web.  They overwinter in their fourth instar, in a small hibernaculum (c.  1cm3), which is usually formed close to the ground (within 2-5cm).  Post-diapause larvae emerge in late winter or early spring and bask communally, thereby raising their body temperature well above ambient (Porter 1982).  They begin to disperse in their fifth instar, and are solitary by their sixth and final instar.  They pupate close to the ground beneath dead leaves or on plant stems (Warren 1992).

Emergence of the adult Marsh Fritillary usually starts at the end of May or early June (but like all butterflies may vary with locality and the year.  The males emerge first, often several days before females.  Emergence peaks after four to eight days with males surviving (or remaining) on site an average 4-9 days and females 3-6 days (Warren 1992, Fowles 1984, Emmet and Heath 1990).  The total flight period lasts until early July in the south and mid July further north.  Although many males and females are typically highly sedentary, there is known to be some dispersal from colonies and individuals are regularly seen in non-breeding habitats near to existing colonies (Warren 1994).  In years of abundance in Scotland, adults may be extremely widespread, (Ravenscroft & Gaywood (in press)).

Populations of  Marsh Fritillaries fluctuate tremendously in size from year to year with larvae occasionally reaching great densities.  The period 1982-85 appears to have been such a time when the butterfly under went a periodic expansion and was comparatively mobile.  It is possibly more sedentary in lean years, contracting to core sites during sequences of poor seasons.  The fluctuations appear to be dependent upon weather, food supply and the proportion of caterpillars killed by the parasitic braconid wasps of the genus Cotesia (= Apanteles sensu lato, in part).  The two parasitoids in Britain are Cotesia melitaearum (Wilkinson) and Cotesia bignellii (Marshall).  The former also parasitises some related butterflies in Europe but in Britain it also occurs as a parasitoid of the Glanville Fritillary, Melitaea cinxia, on the Isle of Wight.  As far as is known C.  bignellii is entirely restricted to Marsh Fritillary, and this is certainly the case in Britain.  Thus these Cotesia species are at least monophagous wherever they occur in Britain, and all populations except for that of C.  melitaearum on the Isle of Wight are dependent on Marsh Fritillary.  Insufficient survey work has been done to be sure of the distribution of either, but C.bignellii has only been found in Southern Britain (recently Cornwall, Devon, Somerset, Dorset, Oxfordshire, Glamorgan, Cardiganshire), while C.melitaearum appears possibly to be absent from many southern colonies of Marsh Fritillary.  It was originally described from Hod Hill in Dorset, as well as several other southern English and Irish localities (Wilkinson 1937).  In recent years it has been found in colonies of Marsh Fritillary only in Glamorgan and Argyll.  The life histories of these two Cotesia species are similar though only C.  bignellii has been studied in detail in Britain (Porter 1981, 1983).  It appears that warm, but relatively sunless spring weather may lead to higher larval mortalities from parasitoids, which can build up rapidly at this stage of the cycle.  In addition, for every Marsh Fritillary generation the parasitoid fits in three, building up numbers with each.  In some years it can fit in a fourth generation with catastrophic effects on the caterpillar population, causing a crash in adult Marsh Fritillary numbers.  In contrast, in cool but sunny spring weather the Marsh Fritillary larvae can develop rapidly and avoid heavy mortalities due to parasitoids, leading to rapid increase in adult numbers (Porter, 1983).  It is thought that the parasitoid may control the size of Marsh Fritillary colonies, preventing them from outstripping the supply of foodplant.  They are thus an integral element of the Marsh Fritillary population dynamics, and are themselves of significant conservation value.  

An apparently rare species of parasitic fly Erycia furibunda (Zetterstedt), in the family Tachinidae has been reared in Britain from Marsh Fritillary (Ford and Shaw 1991, Belshaw 1993) and may be specialised to it, but probably seldom causes significant mortality in populations.  It may however be a worthy conservation target in its own right, though better knowledge of its host associations is needed.  There is no further information on other parasitism of Marsh Fritillary in Britain though probably, like most butterflies, the Marsh Fritillary will be subject to parasitism from relatively generalised parasitoids in its pupal stage and perhaps also as eggs.

The large fluctuations seen in Marsh Fritillary populations can cause problems if the habitats are small or of low quality and the butterfly  population has become extremely small (or possibly so large that the food supply is wholly consumed, leaving the larvae unable to achieve hibernation).  Under such circumstances an isolated colony can die out completely during troughs in the cycle.  The periodic extinctions often give the appearance that colonies are shifting, either around fields or around a group of sites.  In actual fact the phenomenon is probably caused by local extinctions which are balanced by periodic colonisations.  Although the Marsh Fritillary is regarded as colonial and sedentary, recent research has shown that there is some emigration and movement and it may be that this butterfly, with its attendant Cotesia parasitoids, is adapted to this metapopulation* structure that also keeps parasitism in check (Warren 1994).  It is therefore vital to maintain colonies or metapopulations of Marsh Fritillary that are centred on relatively large areas, or a viable mosaic of suitable habitat so that the process of successful dispersal at times of high population levels compensates for the periodic local extinctions to which local populations are prone (Warren 1994).

2.3
DISTRIBUTION AND POPULATION

The Marsh Fritillary is distributed all over western Europe, Russia, Asia Minor, and across temperate Asia to Korea.  It is declining in almost every European country and is now extinct in the Netherlands and Belgium (van Swaay 1990).  It is endangered in Hungary and Poland and vulnerable in Austria, Denmark, Eire, Germany, Greece and Luxembourg (Heath, 1981).  The butterfly is local and declining in Sweden, Switzerland and the UK but is still reasonably widespread in Finland, southern France and northern Spain, especially the Pyrenees (Warren 1992).

The Marsh Fritillary was once widely distributed throughout the UK but has declined substantially over the last 150 years (Heath et al, 1984).  In Britain, its range has declined by over 62% and it has recently died out over most of eastern England and eastern Scotland.  Although it is still quite widespread in parts of SW England and Wales, colonies are estimated to be disappearing at a rate of well over 10% per decade (Warren, 1994).  Recent surveys (1990) indicated that there were 228 definite colonies in England, 111 in Wales, 35 in Scotland and 58 in Northern Ireland.  Additionally there are 106 possible colonies.  

The status of the Marsh Fritillary in western Scotland was assessed in 1994 through surveys of over 80 sites in three regions: the Taynish peninsula; the vicinity of Oban and Loch Etive and the Rhinns of Islay.  1994 was a poor year for the species, primarily due to adverse weather during the flight period in June.  During the study 11 colonies of the Marsh Fritillary and 29 potential sites were identified.  Most sites were small but potentially large colonies exist on the Rhinns of Islay where extensive areas of suitable habitat occur (Ravenscroft & Gaywood, 1995).   

This situation is not as healthy as might be assumed from these figures as most colonies are small and their extinction rate is high from natural as well as anthropogenic causes.  Moreover, the information gathered suggests that emigration and the formation of temporary colonies are common occurrences, and simple dot-maps may give a mis-leading impression of the butterfly’s abundance.  Certain habitats appear to be transient or are intrinsically suboptimal, and patch occupancy is often short, leading to a constant state of flux in the butterfly’s distribution.

Interestingly, in contrast to the situation in Britain, Lavery (1993) suggests that the overall range of the Marsh Fritillary throughout Ireland has not contracted significantly, based on its occurrence in 50-km grid squares.  However, the comparatively low level of past recording in Ireland makes such changes difficult to assess and his data actually show a decline of at least 50% within the butterfly’s range (calculated from the number of 10-km squares with records before 1980, and 1980 to 1990)(Warren 1994).

Potential Key Areas of  Marsh Fritillary Colonies in the UK.

Potential key areas are given in table 1 and figure 1 (see Appendix 2), based on our current knowledge.  Further survey work may necessitate amendment to these in the future.

In 1990, counties with more than twenty definite colonies of  Marsh Fritillary were Cornwall (21), Devon (85), Dorset (21), Dyfed (72), Down (c.20) and  Strathclyde (35).  In 1993, survey work showed that there were 30 colonies in Glamorgan (Lewis 1993).  Of the colonies in Britain, 44% are encompassed by statutory SSSI notification.  Of the counties with the highest number of colonies, 48% of colonies in Cornwall are SSSIs, 25% in Devon, 62% in Dorset, 52% in Dyfed, 16% in Glamorgan and 54% in Strathclyde.  The Marsh Fritillary is known to occur in 11 National Nature Reserves (McLean et al 1994), and at least 18 National Trust properties (Oates, in press).

2.4
LIMITING FACTORS

Historical
There were two main reasons for the decline of the Marsh Fritillary.  These were (i) the wholescale destruction and fragmentation of habitat by development and agricultural improvement, and (ii) inappropriate grassland management, either by too heavy grazing or abandonment of grazing.

Current and Future Limiting Factors
The historical limiting factors continue to be important, plus the practical way in which low intensity agricultural systems are maintained in the future.  Many rough grassland sites are unsuitable for modern commercial breeds, and/or the grazing regimes required are presently impractical for the farmer.  The use of rare and traditional breeds may provide an efficient and effective means of management, but further research is needed.  The management of Marsh Fritillary habitats lies within the agricultural sysytem, particularly in acidophilous grassland, and conservation needs to be targeted within the present system.  

Broad-scale nature conservation measures in the wider countryside are relatively recent phenomena, and do not have a large-scale take-up as yet.  This is an important limiting factor when considering the increasing fragmentation and isolation of  Marsh Fritillary colonies.  In Britain, most colonies (47% in 1983) occupy  very small patches of habitat, typically less than 2ha and only 15% of occupied patches are greater than 10ha (Warren, 1994).  Together with the huge yearly fluctuations in abundance, caused partly in response to host-specific parasitoids, this makes the butterfly very prone to natural extinction.  The natural pattern of existence is in metapopulations whose survival is dependent upon having a network of nearby patches within which there is periodic extinction and re-colonisation (Warren 1994) i.e. areas where not all the habitat is occupied by the butterfly all of the time.  This natural pattern is now broken throughout most of its UK range and the butterfly is often restricted to single habitat patches, or ineffectual groupings of small patches.  Many of the present colonies exist as isolated entities, not only from other nearby colonies but also from potentially habitable sites.  Current conservation ideology encourages the acquisition and management of small areas of land; in the case of the Marsh Fritillary it is vital to think about maintaining large areas of land with networks of colonies and potentially suitable, but unoccupied habitat between.  Conservation organisations should therefore be encouraged to co-ordinate management so that networks of habitat of the butterfly within 5-10km (= dispersal distance), are obtained (Warren, 1994).  This is an ideal challenge for regional recovery programmes to tackle which could be designed by Butterfly Conservation branches in liaison with other nature conservation bodies.  

2.5
RESUME OF CONSERVATION TO DATE

Until recently, most “conservation” effort concerning the Marsh Fritillary was directed at attempting to establish new colonies.  Most attempts have been unsuccessful.  Almost certainly, there have been more releases (attempted introduction and population reinforcement) of this species than of any other butterfly in the UK (see Oates & Warren, 1990), as the Marsh Fritillary is easily bred in captivity.  In some areas of England the natural status and distribution of the Marsh Fritillary has been heavily masked by breeding and releasing.  The occurrence of new colonies and singleton sightings long distances from established populations indicate that breeding and releasing is not abating.

Pioneering studies in the population dynamics of the species were conducted by E.B.  Ford and his co-workers in the 1920s, but these were largely concerned with wing variation rather than conservation (Ford & Ford, 1930).  Detailed ecological studies of  Marsh Fritillary have recently been carried out by Keith Porter (Porter 1981, 1982, 1983) and Martin Warren (1994 and in prep.).  

The status of the Marsh Fritillary was assessed by the Joint Committee for the Conservation of British Insects who conducted a partial survey of populations in England and Wales in 1983, and a full review of all UK colonies in 1990.  The findings of both surveys are described in Warren (1994), and show that the loss rate appears to be as high on protected sites (i.e. SSSIs and nature reserves) as on unprotected ones.

There is also evidence of natural colonisations of the Marsh Fritillary.  Pollard et al.  (1986) report that colonisation apparently took place on three sites with regular butterfly monitoring transects.  Evidence was found in the 1990 survey (Warren 1994) of a further colonisations on six well-monitored sites.  Three of the colonised sites were within 5km of known colonies, three were 5-20km away, and one was over 40km away (but the last may have resulted from clandestine releases).  Many other colonisations are suspected but cannot be proved owing to the lack of past records or regular monitoring.  Two-thirds of the documented colonisations occurred from 1982 to 1985, when overall population levels and sightings of single migrants were also very high.  Three of the colonies still survive, but the remaining four persisted for only a few years and had become extinct by 1990.

Numerous regional surveys of the Marsh Fritillary have been conducted in the last five years and are listed in Appendix 1.  Despite this, there still remain areas of Britain that have not been surveyed fully for the Marsh Fritillary (e.g. Pembrokeshire and large areas of western Scotland, in particular the islands).  The potential key areas shown in figure 1 thus remain provisional, and may need to be revised in light of any future survey work.

Habitat management is perceived to be an extremely important factor in preventing the loss of breeding colonies.  Basic management needs of the butterfly are reviewed by Warren (1994) and details of practical management guidelines for the Marsh Fritillary are given in Table 2.  A recent assessment of the Marsh Fritillary in Scotland (Ravenscroft & Gaywood (1995) suggest that the Scottish populations may have more precise ecological requirements than southern populations and therefore require more specific management.  Long term studies into the responses of  Marsh Fritillary populations to management have only been carried out on a few sites (e.g. Fowles 1984, Woolley 1994, Warren unpublished data) and experiments on British Nature Reserves have shown that most regular cutting regimes are unsuitable for the butterfly and cannot easily replace appropriate grazing management (Warren 1994).

Monitoring of this species is carried out through adult counts and /or larval searches (either of larval nests in August/September or larval groups in February-April).  Particular emphasis for future conservation work should be placed on correlating changes in butterfly abundance to the detailed vegetation structure of the site (e.g. through fix-point photographs and turf height measurement through the use of random drop discs), so that precise habitat requirements can be ascertained.  

The issue of how low intensity agricultural systems can be maintained in the modern farming world remains to be addressed as does the detailed population dynamics within Marsh Fritillary metapopulation structures.  In addition, which, if any of the species of Cotesia parasitoids is present still needs ascertaining for almost all sites/metapopulations.

Part 3
Actions and Work Programme

This section has been divided into the standard headings Policy and Legislative; Site Safeguard and Acquisition; Land Management; Species Protection and Licensing; Advisory; International; Future Research and Monitoring; Communications and Publicity; Review.  Actions appear under one heading according to their major role and/or aim, and are given a low, medium or high priority.  The lead organisation(s) concerned for each action is/are named.  
3.1
POLICY AND LEGISLATIVE

	
	Lead organisation(s)

concerned


	Action 1  PRIORITY: HIGH

Ensure obligations under the EC Habitats Directive are fulfilled (e.g. declaration of SACs), providing a lead for other countries.


	All Government departments and LAs etc.



	Action 2    PRIORITY: HIGH

Develop liaison with land use agencies to promote appropriate scheme design on sites in ESAs, under Countryside Stewardship etc., especially in the key areas (see Appendix 2).

 
	MAFF/ADAS, CoCo, SOAFD, NP, EN, CCW, SNH, DOE (NI)

WOAD.



	Action 3  PRIORITY:  MEDIUM 

Seek to promote systems and support for farming that enables maintenance of suitable Marsh Fritillary habitat (e.g. traditional breeds suited to low productivity grassland).
	All


3.2
SITE SAFEGUARD AND ACQUISITION

	Action 4   PRIORITY:   MEDIUM

A.  Attempt to prevent any detrimental development proposals threatening significant Marsh Fritillary sites and habitat patches within the 19 key areas.

B.  Oppose any development proposals threatening any valuable Marsh Fritillary site.


	BC, EN,

CCW, SNH, NP

DOE(NI),

LAs

BC

	Action 5    PRIORITY:  MEDIUM

Where management agreements fail, promote the acquisition of all sites containing large colonies or metapopulations as nature reserves.


	All

	Action 6    PRIORITY: MEDIUM

Raise or allocate necessary funds to facilitate other actions.
	BC and others



	Action 7    PRIORITY:  HIGH

Designate as SSSI five large or medium colonies per key area (or as many as exist if less than five).


	EN, CCW,

SNH, DOE(NI)




3.3 
LAND  MANAGEMENT
	Action 8    PRIORITY:  HIGH

Encourage appropriate management on all significant Marsh Fritillary sites, and in networks of habitats in key areas, by promoting suitable grazing regimes and/or other necessary management (including the clearing of secondary woodland and plantation from humid heath and damp acid pasture where it is encroaching on known or potential sites).  (See Action 2 also).


	All

	Action 9     PRIORITY: HIGH  

Promote beneficial land management on existing habitats and potential habitats by including appropriate scheme design and officer training in ESAs, Countryside Stewardship, Tire Cymen etc.


	MAFF/ADAS, CoCo, SOAFD, EN, CCW, SNH, DOE (NI), WOAD



	Action 10   PRIORITY:  HIGH

Encourage positive management of all SSSIs with Marsh Fritillary populations through management agreements etc.


	EN, CCW, SNH, 

DOE(NI)


3.4
SPECIES  PROTECTION AND LICENSING

	Action 11     PRIORITY: LOW

Enforce existing protection under Schedule 5 (for sale only).


	EN, CCW, SNH

	Action 12    PRIORITY: MEDIUM 

Recommend addition of the Marsh Fritillary to Schedule 5 fully protected list and Schedule 9 (to prohibit release without a licence).   


	BC

	Action 13    PRIORITY:  HIGH

Seek to deter butterfly enthusiasts from carrying out clandestine releases of Marsh Fritillary into the wild (see also action 24 (5)).
	BC


3.5 ADVISORY

	Action 14    PRIORITY: HIGH

To produce a leaflet advising local conservation teams and other site managers on the practical conservation of  Marsh Fritillary, and where necessary how to improve existing management and agricultural and conservation schemes.  Back up advice and monitoring to be provided by a BC member or other conservation body.


	BC, EN, SNH, CCW, DOE(NI)




3.6
INTERNATIONAL

	Action 15    PRIORITY: MEDIUM

 Encourage governments and conservation agencies to cooperate with the conservation of Marsh Fritillary butterflies and their parasitoids throughout their range.


	JNCC, BC


3.7
FUTURE RESEARCH, SURVEY AND MONITORING

	Action 16    PRIORITY: VERY HIGH

Seek to complete comprehensive survey of existing populations to refine boundaries of key areas, identify any parasitoids (especially Cotesia) present and study metapopulation dynamics within the 19 key areas (see Appendices 2 & 3).


	JNCC, EN, CCW, SNH, NP, DOE (NI), WTs, BC



	Action 17    PRIORITY:  HIGH (LONG TERM)

To draw up a local or regional Action Plan for each key area.

	BC, WTs, EN, SNH, CCW



	Action 18    PRIORITY: HIGH 

To monitor one sizeable colony or metapopulation in each key area in the adult and/or larval stage, and habitat conditions at the site(s).  The presence (identity and relative abundance ) of Cotesia should also be monitored (see Appendix 3).

 
	BC, NT, EN, CCW, SNH, NP, DOE(NI)



	Action 19    PRIORITY:  MEDIUM

To collate transect data from the sites in Action 18.
	BC, NT, CCW, SNH EN, BRC



	Action 20    PRIORITY: HIGH 

Conduct research on Marsh Fritillary including habitat management techniques, and link this to public demonstration.


	BC, EN, CCW, SNH

	Action 21    PRIORITY: LOW

To study the effect of  Marsh Fritillary management on other species.
	BC, EN, CCW, SNH, NT



	Action 22   PRIORITY:  HIGH

Research ways of maintaining low intensity agricultural systems and suitable livestock.  


	BC, JNCC, MAFF/ADAS, SOAFD, WOAD, NT



	Action 23   PRIORITY:   HIGH

Monitor patch occupancy/colonisation within one or more metapopulations.


	BC & others

	Action 24   PRIORITY:  HIGH

Collate baseline information to assess the performance of this plan.  To include:

1) number sites and key areas covered by ESA/Stewardship etc.  (Action 2).

2) number of large sites currently protected (Action 5).

3) number of large and medium colonies included within existing SSSIs per key area (Action 7).

4) number of SSSI with management agreements (Action 10).

5) number of known releases (Actions 12 & 13).

6) survey coverage (Action 16).

7) number of sites being monitored (Actions 18 & 19).  


	BC, CCW, SNH, EN


3.8
COMMUNICATIONS AND PUBLICITY 

	Action 25    PRIORITY:  HIGH

Publicise this Action Plan, the decline of the Marsh Fritillary and the  measures being taken to conserve it.


	BC, CCW, SNH, EN

	Action 26    PRIORITY: HIGH

Promote the importance of  marshy and chalk grassland and its conservation.


	All

	Action 27    PRIORITY: HIGH

Make information on existing site locations, the ecology of the Marsh Fritillary and the management of its habitat available to all those who play a role in its conservation and recovery (e.g. information to MAFF/ADAS on ESAs, EN, LA and WTs, County Wildlife Site Register).


	BC, NP, EN


3.9
REVIEW

	Action 28  PRIORITY:  HIGH

To monitor progress of the Action Plan annually and review in five years time.
	BC


Key to abbreviations

All - All organisations below

ADAS - Agricultural Development and Advisory Service

BC - Butterfly Conservation

BRC - Biological Recording Centre

CCW - Countryside Council for Wales

CoCo - Countryside Commission

DOE(NI) - Department of the Environment (Northern Ireland)

EN - English Nature

ESA - Environmentally Sensitive Area

JNCC - Joint Nature Conservation Committee 

LAs - Local Authorities

MAFF - Ministry of Agriculture, Fisheries and Food

NP - National Parks 

NT - National Trust

SNH - Scottish Natural Heritage

SOAFD - Scottish Office Agriculture & Forestry Department

WOAD - Welsh Office Agricultural Department

WTs - Wildlife Trusts

WWF - Worldwide Fund For Nature
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Appendix 2

Table 1  Key Areas ** Of Marsh Fritillary Colonies In The UK (see Figure 1)

England

1  Mid Cornwall Moor and Bodmin Moor

2.  West Devon Culm Grasslands*

3.  Dartmoor Rhos Pastures, Devon*

4.  Blackdown Hills & Exmoor ESA, Somerset

5.  Blackmore Vale, Dorset*

6.  Salisbury Plain, Wiltshire*

7.  N.E.  Hampshire

8.  N.Cumbria

Wales

9.   Mid and South Glamorgan 

10.  Gower Peninsula, West Glamorgan*

11.  Llanelli and SE Carmarthen, Dyfed*

12.  Preseli and North Pembrokeshire, Dyfed

13.  Ceredigion Rhos Pastures, Dyfed*

Scotland

14.  Western Islay, Argyll*

15.  Knapdale and Taynish, Argyll*

N.  Ireland

16.  S.E.  Down

17.  N.  Armagh / N.W.  Down*

18.  S.  Fermanagh*

19.  S.E.  Londonderry / W.  Antrim

* priority areas with large populations or dense aggregations of populations.

** The key areas shown remain provisional, and may need to be revised in light of future survey work.

Appendix 2
Figure 1
The Distribution of the Marsh Fritillary, Eurodryas aurinia 



(key areas circled).  Map produced courtesy of BRC.

Appendix 3

Identification of Cotesia Parasitoids in Marsh Fritillary Colonies

Collect larvae immediately after hibernation to get small broods (1-8 or so) of whitish cocoons from them within a few days of active feeding, or else collect larvae and very large broods (15-60) or even more) of whitish cocoons, sometimes under a large fluffy outer covering of silk usually when the host is about fully grown.  Adults may not emerge from these large cocoon masses until several weeks have passed-especially in the case of C.  bignellii).

Dr Mark Shaw is willing to identify parasitoids from Marsh Fritillary colonies as long as they are in reasonable condition.  He is based at the Department of Natural History, Royal Museum of Scotland, Chambers Street, Edinburgh.  EH1  1JF.  

Appendix 4
Table 2
Basic Management Requirements of the Marsh 





Fritillary

	General Habitat Type:
	Open, unshaded and unimproved grassland preferably with some shelter (e.g. occasional scrub patches, adjacent woodland, sheltered slopes).  Abundant Devil’s Bit Scabious is important.



	Type of Stock:
	Traditional breeds of cattle and horses are best at coping with coarse vegetation and are less selective.  Sheep are generally unsuitable although colonies persist on some lightly sheep grazed areas in Scotland.



	Intensity of Grazing:
	In general a long period of light grazing is better than short periods of heavy grazing.

No heavy grazing.  Maximum grazing level tolerated is about 0.4-0.7 livestock units/ha (equivalent to 30-50 store cattle weeks or 20-35 suckler cow weeks /ha/year).

Some sites may be maintained in suitable condition at lower grazing levels.  The general aim should be to produce a sward with a reasonable proportion within the 10-15cm height range on damp grass and 5-15cm on calcicolous grassland.  



	Timing of Grazing:
	Effects poorly known.  Some summer grazing is probably needed to keep coarse vegetation in check, and may be the best time on very wet sites.



	Scrub Control:
	Periodic scrub control may be needed on some sites to prevent scrub invasion under low grazing levels, although some requirement for a scatter of scrub to provide shelter.



	Cutting:
	Generally unsuitable, especially regular cutting or haymaking.  Rotational cutting may be suitable but experiments are needed on frequency and timing.



	
	

	
	


Table 2 (continued)

	Burning:
	Periodic burning may be useful in maintaining suitable habitat on some sites (though most larvae will probably die in the actual area burnt) and restoration management of sites.  Burning on sites should only be carried out where it is traditional (as burning can be detrimental to many other invertebrates), and in rotation so that only  part of each field is burnt each year.  Care should be taken in rank (neglected) sites, and bracken areas avoided.  The main breeding areas on a site should be identified and avoided.



	Releases:
	In order to judge habitat suitability and colony sustainability, wide consultation should take place before any release and BC code (Oates & Warren, 1990) followed.  Clandestine releases and support breeding should be avoided and deterred at all costs.  Releases should only be part of regional recovery strategies.




* A metapopulation is a collection of local populations, connected by occasional dispersal, in which there are local extinctions and colonisations (Gilpin & Hanski, 1991).  
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