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Summary

( The Duke of Burgundy has a primarily central southern distribution in England, with isolated populations on the limestone of south Cumbria/north Lancashire and the north Yorkshire moors.  In the UK it has declined in many areas since 1950.  This decline has been most marked in woodland in central and eastern counties of England.  Evidence suggests it is becoming more restricted in its remaining southern strongholds on calcicolous grassland.  The Duke of Burgundy is listed under Schedule 5 of the Wildlife and Countryside Act for sale only.

( The current rate of loss of colonies in southern England is estimated at 24% per decade (during the 1980s).  M. R. Oates (pers. comm.) estimates a 98% decline in woodland sites between 1950 and 1990.  The number of colonies in the UK is estimated at between 100 and 200 most of which are small.  The national distribution map is now out of date but most core areas are known from local surveys, and can be used to target conservation action.  A medium priority is afforded to the conservation action in this plan to protect and increase the number the butterflies colonies in the UK.  

( The Duke of Burgundy occurs on calcicolous grassland, in coppice woodland and woods with wide rides and areas of grassland.  However most woodland habitats have been lost through the lack of suitable management, especially i) the loss (through tree planting and neglect) of grassy clearings in woods, ii) breaks in the continuity of supply of such clearings and iii) the decline in coppicing (from the early decades of the 20th century).  At the same time calcicolous grassland colonies have apparently become more numerous with many colonies associated with scrub edge habitats.  The butterfly has benefited, at least in the short to medium term, from the decline of grazing on downland and southern limestone grasslands through myxomatosis and the abandonment of pockets of marginal land. 

 The main threats to the Duke of Burgundy are an increase in grazing on its scrub edge/grassland habitat, particularly due to the increase in rabbit numbers.  In woodland, threats to the recovery of the species include: the lack of active coppice management; lack of continuity of sizeable fellings of broad-leaved woodland; lack of management to keep rides open and the reduction in the amount of open areas within woodland.  The loss of semi natural grassland on the edge of woodland may also be a major constraint to recovery.  The fragmentation of existing and potential habitats is a current and future factor in the butterfly’s decline especially in the downs and woodlands of southern England. 

 The immediate major objectives of the plan are: to halt the decline of the Duke of Burgundy in the UK, maintaining viable networks of populations throughout its current range.  A long term objective of the plan is to restore its 1950 range, particularly in its woodland habitat. 

 The objectives of the plan will be achieved by conducting research on the distribution and ecology of the Duke of Burgundy to enable its effective conservation; confirming the presumed core areas of distribution of the species; improving information on and dissemination of the habitat requirements of the species; encouraging the maintenance or introduction of sympathetic grazing and scrub management regimes; encouraging the maintenance/restoration of coppicing and active broad-leaved woodland management throughout the current and former range of the butterfly; identifying potential reintroduction sites, restoring the habitat (and conducting re-introductions only if absolutely necessary).

 The Action Plan covers the next ten years, will be monitored annually and reviewed as the situation demands.
Part 1 Overview

1.1
PRIORITY STATEMENT

The Duke of Burgundy was once widespread in woodland and calcicolous grassland throughout much of lowland England and there are a few historical (pre 1940) records from Wales.  It has declined severely in many areas since 1950 most noticeably in the south central and south east of England.  It is listed as a species of conservation concern in Biodiversity: The UK Steering Group Report (DOE, 1995).  Based on our current knowledge, medium priority should be afforded to conservation action to protect and increase the number of Duke of Burgundy colonies in the UK. 
 1.2
BROAD OBJECTIVES

1. Halt decline.

2. Maintain viable networks of populations throughout its current range.

3. Long term objective to restore its 1950 range, particularly in its woodland habitat.

1.3
LEGAL STATUS

The Duke of Burgundy is listed on Schedule 5 of the 1981 Wildlife and Countryside Act (for sale only).*

*It is a criminal offence to sell, offer or expose for sale, or possess or transport for the purposes of sale, whether alive or dead, any wild specimen and parts or derivatives of them; or for anyone to publish or cause to be published any advertisement indicating or suggesting that they buy or sell such things.
1.4


Status and Level of Biological Knowledge

Population

-size


The number of sites with some monitoring has






steadily increased during the 1980s, to approx. 16 on





downland sites (Tubbs, 1997).  Two of the larger






populations are covered by the National Butterfly





Monitoring Scheme, which now monitors 15 sites






primarily in woodland.




-trend, numbers
Transect data demonstrate that populations are






generally small and fluctuate moderately between





years.




-trend, range

Formerly widespread in southern England, major 





decline in the south and east.  Current strongholds 





in the Cotswolds and
 Wiltshire chalk.  The decline 





in the number of colonies is continuing and there are





now believed to be fewer than 20 woodland sites and





100-200 scrub/ grassland sites (Oates, 1985).


Knowledge of 
-status


Quite good up-to-date national data are available





for this species.  Location of large and medium






colonies in each habitat type need to be identified 





in the south of its range.




-trends

Good local knowledge.  A recent review of important 





sites in central-southern Britain (Warren 1993a) 






found the rate of extinction to be 24% during the 





decade 1980-1990.  In Dorset recent surveys 






indicated a decline of approximately 50%
(de






Whalley, 1997).  In Sussex the last woodland colony





apparently became extinct in 1992, and survey in






1996 found only 8 downland sites compared to 18





sites in the early 1990’s.  While this may have missed





some small colonies in what was a very poor year for





the species it appears that it’s decline is continuing.





-conservation

Some ecological knowledge of its requirements



requirements 

in woodlands
and of grazing regimes on grassland





including practical management.  However, further





research is required on appropriate management






regimes in both habitats, particularly in scrub edge





habitats.


Part 2
Biological Assessment

2.1
INTRODUCTION

The Duke of Burgundy Hamearis lucina occurs typically in small colonies of up to a few hundred individuals.  A few larger colonies (>1000 individuals) are known in the UK.  It is found in two main habitats; 1) open deciduous woodlands that have a continuous history of coppice, or other forms of dynamic broad-leaved woodland management or extensive grassland and open rides within the wood and 2) calcicolous grasslands that are ungrazed or lightly grazed, with scrub or some topographical shelter present, or occasionally on abandoned or periodically disturbed sites such as old quarries.

2.2
ECOLOGY

Life Cycle

The Duke of Burgundy is univoltine, usually flying from early May to the middle of June with the peak flight period being, in most years, during the 3rd or 4th week in May.  On downland sites, in the south of England this peak is usually one or two weeks earlier (see for example Hampshire and Isle of Wight Branch reports 1988-1997).  The earliest record to date is the 10th April 1997 and the species regularly emerges in late April on the southern downs.  A wide range of yellow or white spring flowers are utilised as nectar sources, although the butterfly is not observed feeding on nectar often.  The commonest larval foodplant in woodland is Primula vulgaris (Primrose) and on chalk and limestone Primula veris (Cowslip).  Some colonies utilise both species and there is some evidence that even in woodland Cowslip is the preferred foodplant (Oates, 1986).  Rarely False Oxlip (the hybrid of these two Primula sp.) is used.

Males are territorial, perching on, and defending sheltered areas that receive the early morning sun.  The ‘better’ areas (leks), can be occupied each year by several males, and while there is often aerial combat on fine days there is no evidence of displacement by a victor.  The males are sedentary, and appear to only changing their territory when the wind speed or direction changes.  Females do not perch or defend territories.  They are consequently inconspicuous, and comparatively little information is available on their behaviour.  Mark release recapture and other studies have shown that females move quite considerable distances, in the order of 250 metres, while regular sightings away from suitable habitat and a low rate of recapture all indicate that female Duke of Burgundy disperse (Oates, 1985). 

Females are mated very soon after emergence and rarely mate more than once.  Pairings tend to occur on low scrub between 20 and 90 cm above the ground.  Pairings situated lower down on herbs and grasses are susceptible to predation from spiders.

Eggs are laid on the underside edge of leaves, usually in small batches of two to four, although up to 8 have been recorded.  The eggs are an opaque creamy-yellow, developing a criss-cross pattern of lines shortly before hatching which is caused by the long black hairs of the caterpillar being visible through the shell.  Incidental egg predation by snails grazing Primula has been found to be quite high at up to 27% in one year (Oates, 1985; 1989).

The eggs hatch after one to three weeks, depending on the weather, and the larvae crawl to the base of the stem, resting by day and feeding at night.  Feeding damage is quite distinctive – a peppering and panelling with numerous small holes eaten and the midrib and main veins of the leaf left intact.  Larvae feed during the night, in fine weather when there is little dew, although there are occasional sightings of the final instar larvae feeding during the day.  Larvae strongly favour green Primula leaves and wander away from the more exposed plants before the leaves start to wither.  Larvae often wander several metres from plant to plant, and Primula seedlings hidden beneath the sward are an important food source for wandering larvae (Oates, 1985).  Predation and parasitism are thought to be low.

After feeding for approximately 6 weeks during the period late May to early August, the larvae pupate in a hairy, speckled chrysalis which is very difficult to find.  There have consequently been few observations of pupae in the wild, most being found in dense tussocks of fine grasses.  The Duke of Burgundy over-winters as a pupa.

Habitats
The Duke of Burgundy breeds in two main habitat types; 1) woodland clearings (usually in coppiced or recently-felled woodland); 2) chalk and limestone grassland with scrub or topographical shelter.

1) Coppice woodland and wide rides and glades, or recent clearings

There are now fewer than 20 woodland sites with the Duke of Burgundy still present remaining in Britain.  A few studies have been done in open rides and young plantations (Sparks et al., 1994) and coppice woodland (Oates, 1986; Warren & Thomas, 1992).  The importance of coppicing to the conservation of this and other species of butterfly has only recently been recognised.  

Sparks et al. (1994) described the characteristic egg sites in several study sites and found that the eggs were laid in young conifer plantations and east-west rides in deciduous woods where P. vulgaris is abundant and the leaves were medium sized and slightly shaded.  This requirement for partly shaded plants of P. vulgaris which produce large flowering clumps means that the ideal conditions are short lived and that some form of regular cutting (ideally coppicing) is essential to maintain the Duke of Burgundy in woodland.  The butterfly can also occur in woodland with wide rides with abundant Primulas and the management of east-west rides on a short coppice rotation has been suggested (Porter, 1993).  

The butterfly breeds in some of the remaining actively worked hazel coppices where adults are most abundant 3-4 years after coppicing, in the period shortly before the woodland canopy closes.  No adults were found in 1 year old coppice, unlike other coppice butterflies which favour very open conditions, and adults were also absent in closed canopy coppice older than 5 years (Warren & Thomas, 1992).  Details of how to manage coppice woodland and woodland rides for butterflies and other wildlife are given by Fuller & Warren (1994), Warren & Fuller (1994) and in Appendix 3.

As a consequence of the short-lived nature of the habitat in coppiced woodland, it is desirable, and possibly essential to have some areas of permanent grassland within woodland, which can also act as breeding areas. The planting up of permanent grassland within woods and extensive coniferisation of ancient woodland has been a major cause of the decline of this species, together with habitat fragmentation. 

2) Grassland/Scrub Habitats

The Duke of Burgundy is found on most areas of the chalk grassland of lowland England, with centres of distribution in Wiltshire, Hampshire and the western South Downs in Sussex.  Suitable habitat consists of chalk downland with extensive areas of scrub and taller, tussocky vegetation, where the foodplant is in the correct growth form for egg laying.  The vast majority of sites occur on north-facing or west-facing slopes, possibly because the humid conditions there encourage, green, lusher, more suitable growth of the food-plant, Primula veris (Warren, 1993b).  South facing slopes on thin soils are more drought prone and P. veris often dies back in high summer before larvae are fully developed.  The exception to this is in a few deeper soiled sites with naturally taller, damper vegetation and scrub.  

In scrub invaded grassland the eggs tend to be laid on larger plants of P. veris.  On some sites favoured plants are partly shaded by encroaching scrub or tall tussocks, yet not so swamped as to prevent the large vertical leaves from protruding above the sward, and the plant from flowering.  This is an unusual growth form on open downlands that are stock grazed, where P. veris generally occurs as a tight rosette of small leaves that lie flat against the ground.  These plants tend to go yellow later in the year and are avoided, as are the larger, shaded plants whose leaves are large and lank and that do not flower. 

Turf height measurements on one downland site supporting a large population showed that 60% of eggs were laid on vegetation that was 10-20cm in height, with less than 10% in vegetation below 10cm in height (Oates, 1985).  These conditions are often found along scrub or rough grassland edges, for example on the edge of tracks or on the edge of scrub.  However, the Duke of Burgundy can tolerate moderately heavy cattle grazing provided this takes place in autumn and winter and not during early summer.  Under such grazing regimes, eggs are laid on quite small (but still permanent) leaves (5-10cm in length) where turf height can be as short as 6cm (Warren, in prep).  The Duke of Burgundy prefers grassland that is grazed by cattle rather than sheep, possibly because the latter produce a tighter, shorter sward with smaller P. veris plants (Warren, 1993b), and because Primulas propagate well in areas of bare ground created by cattle poaching.  Many of the best ‘cowslip’ downs have a history of cattle grazing (M. Oates, pers. comm.). 

In three areas of the country, the Duke of Burgundy occurs on limestone grasslands, which are of a similar nature to the chalk downland sites described above.  There are 15 small ‘colonies’ on limestone grassland on the edge of the North Yorkshire Moors (Parks and Kirtley, 1995a), ten ‘sites’ in the Morecambe Bay limestone area (Kirtley, 1995; 1997), and it is reasonably widespread on unimproved limestone grasslands in the Cotswolds.  The Cotswolds are probably the current national stronghold for the Duke of Burgundy (followed by Wiltshire).  There are also a few calcareous clay sites in the Somerset Blackdowns (M. Oates, pers. comm). 

The majority of sites in North Yorkshire are on magnesian limestone grassland, with two on adjacent areas and one on limestone grassland within a woodland.  In the Morecambe Bay area the sites occur in a mixture of woodland clearings, grassland and scrub, with the majority being on carboniferous limestone grassland.  All colonies are currently small, with fewer than 50 individuals being seen on any one day (Kirtley, 1995a), although within the last 15 years at least two sites had much larger populations (Oates, 1995).

Habitat Management 

The ecological requirements of the Duke of Burgundy have been studied by Matthew Oates and others over several years.  As with other butterflies their research revealed that the requirements of the adults, despite the requirements of the males for territories, are fairly broad and unlikely to be limiting, but those of the larval and egg stages were highly specific.  The research showed that its requirements in its traditional woodland habitat as well as in grassland were structurally quite similar and dependent on regular management.

1) Coppice woodland and wide rides and glades, or recent clearings 

Management should aim to ensure that there is continuity of supply of suitable areas of regenerating woodland and/or wide grassy rides and glades with abundant Primulas in open, sunny conditions.  Ideal conditions are provided in woodland regrowth a few years after clearance, either in clear-felled or coppiced broad-leaved woodland.  A regular cutting sequence in close proximity is essential to ensure rapid colonisation.  A network of open, sunny rides and glades is beneficial and may be essential to link clearings in high forest woodland.  East/west rides are thought to be most suitable for breeding, especially where soil is damp and vegetation lush.  Coppicing ride edge vegetation on a short rotation may also be helpful where no substantial area can be managed as coppice.

2) Grassland/Scrub habitats 

The majority of extant grassland sites are grazed so lightly that scrub invasion and coarse grass development are unchecked.  Many of these have been colonised recently, particularly in the south, the majority since the early 1950s.  However, potential calcicolous grassland sites that are grazed heavily enough to maintain good Primula density and prevent scrub invasion generally have a sward which is too short for breeding.  Habitat management for Duke of Burgundy therefore presents somewhat of a dilemma and requires the balancing of the need for maintaining good herb rich vegetation with the need for taller vegetation for breeding.  A number of studies have been made on calcicolous and scrub sites and are summarised below.

Abandoned grassland sites eventually deteriorate to the extent that the foodplants (Primulas) are suppressed, and out-competed by coarse vegetation and scrub.  For example, the butterfly currently appears to be dying out at some neglected sites in the Cotswolds due to the suppression of Primulas by rank Tor grass Brachypodium pinnatum.  Experience to date suggests that in the south, it is unlikely that populations can be sustained indefinitely by scrub cutting alone (M. Oates, pers. comm.) although in the north, on less productive sites, that are lightly grazed by Rabbits, scrub control may be sufficient (S. Kirtley, pers. comm.).  There are also a number of sites on the southern chalk where the butterfly has not utilised areas where dense scrub has been cleared, despite the appearance of numerous P. veris plants.  One reason is that the Duke of Burgundy seldom breeds on P. veris plants growing amongst flushes of Brachypodium sylvaticum (Wood False Brome) which have developed following the cutting of dense scrub, as the leaves of such primulas tend to die back prematurely. 

At Noar Hill, near Selborne, Hampshire, a large population has been maintained by sheep grazing during the autumn and early winter, on a four year rotation so that one quarter of the site is grazed annually, combined with a programme of both scrub coppicing and localised scrub clearance (M. R. Oates, pers. comm).  Grazing by sheep during late winter (after the end of January as a rule of thumb) tended to produce vegetation which was too short for egg laying females that spring.  Experience here also found that grazing the same area two winters running with sheep tended to produce an unsuitable tight, short sward, while promoting Festuca rubra (Red Fescue), and reducing the density of P. veris.  Although it may be that a reduced stocking density would have reduced the impact of the grazing sufficiently to produce a more structurally diverse sward.  Ideally, the rotational winter sheep grazing on this Hampshire Wildlife Trust reserve should be backed up by annual light summer grazing by cattle.  Scrub cutting is also essential. 

Regular summer sheep grazing, or heavy grazing by sheep at any time of year is unsuitable for this species (BUTT, 1986).  The butterfly can, however, fare well on calcicolous grassland sites which are extensively and lightly summer grazed by cattle and at one site in Dorset a sizeable population continued to thrive under quite heavy winter cattle grazing.  The butterfly here breeds in vegetation of average turf height of 7.7cm (range 3-18cm) measured in late August (Warren, in prep).  Larval feeding damage occurred in vegetation 6-13cm tall mostly on leaves of 4-8cm in length.  The essential aim on all these sites is to maintain an uneven sward with plenty of tussocks and areas where P. veris is abundant in a turf height range of 6-20 cm in early summer.

Grazing too regularly or too heavily by sheep, horses or ponies produces turf which is too short and holds only unsuitable stunted cowslips.  In addition, sustained or heavy grazing, particularly by sheep, horses or ponies, may facilitate rapid increases or expansions in rabbit populations by making a larger area suitable for Rabbits, which in turn have adverse impacts on Duke of Burgundy populations due to the extra selective grazing.  Indeed, the decline or loss of many Duke of Burgundy colonies on calcicolous grasslands throughout its range in recent years is directly attributable to increases in rabbit populations (see for example Hampshire Butterfly Reports 1986-1997).  The apparent loss of the butterfly along the Surrey North Downs is also largely due to increases in rabbit populations, often following restoration grazing by nature conservation organisations (Surrey Butterfly Reports, 1995-6).  The recent increase in rabbit populations over much of the Duke of Burgundy’s range is probably the main threat to the butterfly’s future (Oates, 1995).  At Noar Hill, data showed a direct correlation between the impact of rabbit numbers on turf height and the size of the butterfly’s population (M. Oates, unpublished).  Rabbit control is essential to prevent numbers from becoming too high. 

2.3
DISTRIBUTION AND POPULATION

Distribution

The Duke of Burgundy has a western palaearctic distribution occurring in southern and northern Europe eastwards to the Balkans; it has its southernmost limit in northern and western Spain and is absent from Ireland and the Mediterranean islands.  The butterfly is declining throughout Europe, is extinct in Lithuania and European Turkey and considered endangered in Latvia, Luxembourg, and south east Russia.  Major declines (greater than 50%) have occurred in Albania, Belgium, Luxembourg, and Latvia, with declines of 25 - 50% in Denmark, Poland, Sweden and the UK (Swaay et al., 1997). 

In Britain, the Duke of Burgundy is now extinct in most of the Midlands and eastern England and Wales and has gone through a rapid decline in its woodland habitat throughout its distribution.  Its decline in woodland is estimated at 98% between 1950- 1990 (M. Oates, pers. comm.).  The national distribution map (see Appendix 1) is now very much out of date and recent county atlases show that the butterfly is still declining in the south (e.g. Thomas & Webb, 1984; Asher, 1994; Collins 1995).   Even in its Wiltshire stronghold there is strong evidence of a recent decline (Fuller, 1995).  Its status in Hampshire is also giving cause for concern with an estimated loss of 68% of colonies between 1950 and 1990 (Hampshire and Isle of Wight Branch reports, 1986-97; Fuller, 1995: Green 1994-1998).  A review of important butterfly sites in central-southern Britain found that the rate of population extinction was high at 24% per decade.  Moreover the extinction rate was as high on protected sites as on unprotected sites and had increased rapidly over the last few decades (Warren, 1993b). 

Population

Populations of the Duke of Burgundy tend to be small, limited by the availability of suitable breeding areas where Primula is present in the correct growth form.  There are at least three large populations in the south of England (population estimates above 3000), and several large sites which support several distinct colonies which may be linked as metapopulations* (Oates, 1985).  All these sites have large areas with suitable conditions for egg laying.  Monitoring small populations by the standard transect method (Pollard, 1977) is difficult as there are few sightings, and it may be that timed counts of adults are more appropriate for most sites with this species.  It is also possible for experienced workers to monitor colonies from the amount of larval damage seen. 

Studies on the mobility of the Duke of Burgundy have been undertaken on the chalk in the south of England by Oates (1985) and on limestone in the north west by Kirtley (1995; 1997). Kirtley (1995) found that the mobility of this species was low.  This is in contrast to the findings of Oates (1985; 1986; pers. comm.) based on mark-release-recapture studies at Noar Hill, Hampshire.  Only a few females were recaptured suggesting that females are either: lethargic and easily missed; spend much of their time hidden; quite mobile; or a combination of all three.  Of 238 marked females in 1984 and 1985, 36 (15%) were recaptured, 23 of them more than 250 metres from the original point of capture indicating that the females are quite mobile.  In contrast most males appeared to remain in a single territory throughout their lives, changing territory only rarely as a result of significant changes in wind speed and/or direction (M Oates, pers. comm.). 

There are a number of well documented recent cases of colonisation from sources up to five kilometres from known colonies.  For example The Mountain, an 8ha chalk grassland slope 1km NE of Old Winchester Hill NNR in the Meon valley, (Hampshire) was colonised, presumably from the NNR, shortly after the cessation of summer cattle grazing in 1982.  By 1990 the ungrazed area of the site was supporting one of the largest Duke of Burgundy populations in the UK.  Further studies on the butterfly’s mobility and colonising ability are needed to help design a more effective conservation strategy.

2.4
LIMITING FACTORS

Historical

Changes in woodland management (especially the decline in coppicing) leading to fewer open habitats within woods and to an increase in distance between new clearings and occupied ones, thus reducing colonisation rates.

Agricultural improvement of grasslands and the consequent fragmentation and isolation of remaining habitats.

Rabbit grazing on calcicolous grassland.

Current and Future Limiting Factors

Continuing changes in woodland management, especially loss of open clearings and a reduction in the frequency of sizeable canopy gaps within modern high forest systems, resulting in an increased distance between new clearings and old ones.

Continuing decline in the market for coppice produce (although this may have recently been reversed in some areas).

Further loss of unimproved grassland through agricultural improvement and afforestation.

A few sites are threatened by the spread of Bracken.

The recovery in rabbit numbers and the consequent heavy grazing of sites.

Inappropriate grazing, often for other nature conservation objectives, including the over-zealous control of scrub.

This species could be adversely affected by an increase in the frequency and intensity of summer droughts due to climate change, particularly as many of its sites are on relatively thin soils.  (See the Hampshire and Isle of Wight Butterfly Report for 1997).

2.5
RESUME OF CONSERVATION TO DATE

Ecology and Conservation
The ecological requirements of the Duke of Burgundy have been studied by several authors and reviewed in previous sections.

Recent reviews of important sites in central-southern Britain (Warren 1993a) found the rate of extinction to be 24% during the decade 1980-1990.
In Dorset recent surveys indicated a decline of approximately 50% (de Whalley, 1997).  In Sussex the last woodland colony became extinct in 1992, and a survey in 1996 found only 8 downland sites compared to 18 in the early 1990’s. 

The surveys of Parks and Kirtley in the early 1990’s have identified the remaining colonies in North Yorkshire and made detailed site management suggestions while Kirtley (1995, 1997) has assessed the status of the species in the Morecambe Bay limestone area.

The Gloucestershire Branch of Butterfly Conservation were managing a site by controlling scrub in the late 1980’s (Joy, 1997) but further research into the management of scrub/grassland is required.  This is particularly important unless the species increasing reliance on this habitat is reversed with a return to traditional woodland management.

The Duke of Burgundy is one of six species targeted in the Forestry Authority’s Coppice for Butterflies Challenge grant scheme launched in 1996.  This scheme aims to encourage coppice restoration in eight target areas where this and other threatened woodland species still survive (Warren, 1996; HMSO, 1996).  Outside these target areas a standard Woodland Improvement Grant is available to cover 50% of costs of coppice which will also benefit threatened butterflies in other areas.

An extensive grazing supplement has also been introduced in the South Wessex Downs ESA to encourage continuation of extensive grazing and the maintenance of a diverse sward structure for local biodiversity priorities including butterflies like the Duke of Burgundy.

There have been numerous reintroduction attempts in recent years but with little or no success (Oates and Warren, 1990).

Current Studies

In Cumbria much survey and research work has been undertaken by an action group comprising representatives from English Nature, the Wildlife Trust, the National Trust and the local Branch of Butterfly Conservation (Kirtley, 1995).  There has also been comprehensive surveys in North Yorkshire by Steve Kirtley and Robert Parks.

Several local species accounts have been or are presently being prepared for the Regional Action Plan initiative of Butterfly Conservation including Sussex (Gay, 1997; Hart, 1997), North Yorkshire (Parks and Kirtley, 1995b; Kirtley, 1997) and Gloucestershire (Joy, 1997).

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 are given a low, medium or high priority.  The lead organisation(s) concerned for each action is/are named.  

Definition of Colony Size: Large = >1,000 adults; medium = 100-1,000 adults; small <100.

Area of search is defined in NCC (1989, figure 2, page 18).

For key to abbreviations see page 19.

3.1
POLICY AND LEGISLATIVE

	
	Lead organisation(s)

concerned

	Action 1   PRIORITY:   HIGH

Improve financial incentives for and targeting of coppice restoration, appropriate ride and glade management, and active broad-leaved woodland management throughout range (especially measures that will increase the size and frequency of canopy gaps and clearings).


	FA (+LAs)

	Action 2   PRIORITY:   MEDIUM

Devise a method for developing ‘buffer’ zones of unimproved grassland around woodlands (e.g. with targeting of Countryside Stewardship).


	MAFF, EN.

	Action 3  PRIORITY:   HIGH

Include habitat requirements of the Duke of Burgundy when drawing up or revising management prescriptions in ESAs and other agri-environment schemes (e.g. to promote appropriate scrub and grazing management in regions where the species occurs).


	MAFF, EN.




3.2
SITE SAFEGUARD AND ACQUISITION

	Action 4  PRIORITY:   MEDIUM

Designate as SSSI three large or medium colonies per area of search (or as many as exist if less than three).

 
	EN

	Action 5  PRIORITY:   HIGH

Encourage protection of all large/medium colonies through management agreements and/or reserve acquisition.

 
	All


3.3 
LAND  MANAGEMENT
	Action 6    PRIORITY:  HIGH

Incorporate needs for the Duke of Burgundy in management plans/ site management statements on all SSSI’s with colonies.


	EN

	Action 7   PRIORITY:   HIGH

Maintain/ restore coppicing and active broad-leaved management throughout range (especially measures that will increase the frequency of large canopy gaps and encourage appropriate management of rides and glades).


	EN, FE, WT’s, WT, BC, etc.

	Action 8   PRIORITY:   HIGH

Encourage appropriate grazing regimes and scrub management on grassland in regions where the Duke of Burgundy occurs.


	All

	Action 9   PRIORITY:   HIGH

Encourage positive management that will maintain some large or medium populations in each area within which the butterfly occurs.


	All

	Action 10  PRIORITY:   MEDIUM

Encourage restoration of suitable breeding habitat within former range, where there is potential for re-establishing viable networks of populations.


	BC, EN.

	Action  11  PRIORITY:   HIGH

Control rabbit populations at sites where the conservation of the Duke of Burgundy is a priority. 


	All


3.4
SPECIES  PROTECTION AND LICENSING

	Action 12   PRIORITY:  MEDIUM

Conduct strategic re-introductions of the Duke of Burgundy (and any parasitoids that may be identified) into networks of suitably restored habitat in areas where natural colonisation is very unlikely (e.g. >10km from known colonies).


	BC, EN.


3.5
 ADVISORY

	Action 13   PRIORITY:   HIGH

Advise conservation agencies and site owner/managers on practical habitat management for the Duke of Burgundy and how to incorporate this with other management priorities and interests.


	BC, ITE, EN.

	Action 14   PRIORITY:   MEDIUM

Advise on habitat restoration techniques on potential and former sites.


	BC, ITE.

	Action 15   PRIORITY:   MEDIUM

Produce a brief, practical guide on habitat management for the Duke of Burgundy, incorporating this with management for other wildlife.


	BC

	Action 16  PRIORITY:  HIGH

Ensure the conservation importance and management requirements of the Duke of Burgundy are incorporated into any relevant national and Local Biodiversity Action Plans.


	BC, WT’s, EN.


3.6
INTERNATIONAL

	No action proposed


	


3.7
FUTURE RESEARCH, SURVEY AND MONITORING

	Action 17   PRIORITY:   HIGH

Collate all records, update national distribution map and determine core regions of distribution.


	BC, ITE, JNCC.

	Action 18   PRIORITY:   HIGH

Identify location of all large/medium colonies.


	BC, EN etc

	Action 19   PRIORITY:   HIGH

Conduct further research on ecology and management techniques in woodland and on scrub, grassland edge habitat. 


	All

	Action 20   PRIORITY:   HIGH

Establish monitoring of Duke of Burgundy populations on a range of sites throughout its range, ensuring both habitat types are covered.


	BC, ITE, EN.

	Action  21  PRIORITY:  MEDIUM

Monitor rabbit numbers and their impact on breeding habitat.


	EN, MAFF, BC

	Action  22  PRIORITY:  HIGH

Collate transect data annually and calculate annual index to compare trends on individual sites. 


	BC, ITE

	Action  23  PRIORITY:  MEDIUM

Identify potential suitable, unoccupied habitat within 10-20 km of existing populations, particularly in woodland habitats, and assess possibility of reestablishment.


	BC

	Action  24  PRIORITY:  LOW

Identify potential suitable, unoccupied habitats in former range greater than 20km from existing populations.


	BC

	Action  25  PRIORITY:  MEDIUM

Investigate dispersal ability of the Duke of Burgundy, the effect of habitat loss and isolation of colonies on population viability.


	BC, EN, ITE.


3.8
COMMUNICATIONS AND PUBLICITY 

	Action  26   PRIORITY:  HIGH

Publicise this Action Plan, the decline of the Duke of Burgundy and the measures needed to conserve it.


	All

	Action 27  PRIORITY:  HIGH

Ensure that the Limestone Pavement, Lowland Calcareous Grasslands and other relevant HAP Groups are aware of this plan and any subsequent action to conserve the Duke of Burgundy. 


	EN, BC

	Action 28 PRIORITY:  HIGH

Ensure that all relevant local Biodiversity Action Plans are aware of and refer to this national action plan where appropriate.
	All


3.9
REVIEW

	Action  29   PRIORITY:  HIGH

Monitor this action plan annually and update in five years if necessary.

	EN, BC.


Key to abbreviations

All = All organisations listed

BC = Butterfly Conservation

EN = English Nature

FA = Forestry Authority

FE = Forestry Enterprise

ITE= Institute of Terrestrial Ecology

JNCC = Joint Nature Conservation Committee

LAs = Local Authorities

MAFF = Ministry of Agriculture, Fisheries and Food 

WT = Woodland Trust

WTs = Wildlife Trusts
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Appendix 1
The approximate distribution of the Duke of Burgundy






(produced with kind permission of the Biological Records Centre).



N.B. This map is now out of date in some regions; there have been many


declines (particularly in Sussex, Kent, and the east Midlands), and some new 

records since 1982 (particularly in Hampshire and the Isle of Wight).  It is 


reasonably accurate for the key counties of Gloucestershire and Wiltshire. 
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Appendix 3
Conservation requirements of the Duke of Burgundy

	Habitat
	

	1) Woodland 
	The aim is to ensure suitable areas of regenerating woodland and or wide grassy rides and glades with abundant Primulas in open, sunny conditions.  Ideal conditions are provided in woodland regrowth a few years after clearance, either in clear felled or coppiced broad-leaved woodland.  A regular cutting sequence in close proximity is essential to ensure rapid colonisation.  A network of open, sunny rides and glades is beneficial and may be essential to link clearings in high forest woodland.  East/west rides are thought to be most suitable for breeding, especially where soil is damp and vegetation lush.  Coppicing ride edge vegetation on a short rotation may also be helpful where no substantial area can be managed as coppice.  General guidelines in coppice and ride management are given by Fuller & Warren (1994) and Warren & Fuller (1994).



	2) Chalk and limestone grassland and Scrub 
	The aim is to maintain, open, sunny grassland with abundant P. veris. (Cowslip) in medium height swards (e.g. 5-20cm).  North and west slopes are preferred in southern England as these have lusher swards with cowslips that retain leaves throughout the summer, thus allowing full larval development.  Scrub edges or patches of scrub are also necessary to provide ideal sheltered conditions for males to establish territories, and on south facing slopes may be essential to create the moister conditions required for breeding.

Ideal management regimes are not well known, but habitats are probably best maintained by cattle grazing.  This should be quite light in summer months but can probably be heavier in autumn or winter provided some tussocks of vegetation is maintained and the average turf height is not reduced below 5cm. 

Prolonged grazing by sheep rarely produces suitable breeding habitat as these animals tend to create a tight, uniform sward.  In general only light grazing pressure by sheep is acceptable, and must be avoided during summer months.  Where sheep grazing is the only option to maintain downland, suitable patches of vegetation can be created by erecting fences to exclude sheep.  Such exclosures can be moved periodically to ensure a herb-rich sward and abundant P. veris.

Rabbit populations should be kept low on Duke of Burgundy sites as heavy rabbit grazing eliminates larger cowslip plants used for egg-laying.  Rabbit proofed fencing has been used successfully to reduce grazing pressure on some sites.

Patches of scrub should be retained, up to about 20% of grassland area, and ideally managed so that a proportion is cut each year on a long rotation (e.g. 20 years).  This can add diversity to sites as well as providing good conditions for the Duke of Burgundy.  It is better to concentrate on cutting young scrub over relic grassland, or bays in scrub edges rather than dense mature scrub as better breeding conditions result.


*  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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