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Abstract

Rewilding is a conservation strategy which is growing in popularity, aiming to produce self-
regulating ecosystems by releasing large areas of land from human control, and allowing natural
processes, and the species which drive them to return. The removal under rewilding of the human
management intervention that is often used to maintain open habitats in the UK means that some
conservationists are worried that it may negatively impact species associated with such habitats. In
this essay | argue that these species may also stand to benefit, using case studies of three early-
successional insect taxa and their conservation, to suggest that the disturbance regimes introduced by
‘ecosystem engineers’ under rewilding resemble and could even replace traditional conservation
approaches for these species. | then examine a well-known rewilding project in the UK (the Knepp
Estate), where early-successional insects appear to be benefitting, and discuss the challenges of
understanding the drivers of these benefits that hinder broader application of rewilding. I conclude
that conservationists working on species of early-successional habitats that might be concerned about

rewilding should look again at its potential.



Introduction

With the UK among the world’s most nature-depleted countries (Hayhow et al. 2016), British
conservation is being forced to re-evaluate its priorities and approach. Among its suggested failures is
a tendency to be reactive - rushing to protect small remaining areas of habitat, rather than pro-active,
in restoring and joining up ecosystems (Lawton et al. 2010), and critics increasingly suggest
‘Rewilding’ as a more ambitious alternative (Sandom & Macdonald 2015; Sandom & Wynne-Jones
2019). Rewilding definitions are increasingly varied (Jgrgensen 2015) but generally focus on
releasing large areas of land from human control and allowing the return of missing natural processes
(Seddon et al. 2014; Prior & Ward 2016; Corlett 2016), often requiring the reintroduction of species
that drive them (so-called ecosystem engineers, which alter their abiotic environment (Jones et al.
1994)). The result, advocates suggest, is a biodiverse, self-regulating ecosystem, rather than one
dependent on the human management intervention that often characterises British conservation
(Brown et al. 2011). In Europe, where proposals typically focus on the return of the pre-Neolithic
megafauna (or proxies) (Hodder et al. 2009), the landscape that would result from rewilding is hotly-
debated, with advocates of both savannah-like scrubland (Vera 2000) and closed-canopy woodland
(Robinson 2014). With the removal of human intervention though, it is likely to involve at least some
loss of early-successional habitats like grassland and heathland that characterise ‘cultural landscapes’
under low intensity agriculture (Navarro & Pereira 2012). In the UK, conservation often seeks to
maintain such habitats by mimicking low-intensity agriculture, and some conservation organisations
have voiced concern that rewilding could compound the problems that species dependent on them are

already facing due to agricultural intensification (Warren 2016; Barkham 2017).

But perhaps this is a product of shifting baselines — given that most British megafauna were extirpated
before the turn of the 19™ century(Yalden 1999), when the term ‘ecology’ was first coined (Haeckel
1866), a view amongst British ecologists and conservationists that many species are dependent on
human intervention, rather than natural disturbance from megafauna, seems inevitable. This essay will
attempt to demonstrate the value of re-thinking this idea, and in turn the potential benefits of

rewilding for early-successional species, by discussing how disturbance from ecosystem engineers
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that are targets for reintroduction under UK rewilding projects (Rewilding Brtain 2019) resembles
current conservation management techniques for three insect taxa of early-successional habitats.
Insects are chosen as the focus, as their narrow niches and relatively poor dispersal ability mean they
should be among the most sensitive taxa to the removal of management and any loss of required open
habitat under rewilding (Thomas 1995).

1. Managing bracken for High Brown Fritillaries

Butterflies (Rhophalocera) are often a conservation priority in early-successional habitats. In the UK,
the most threatened of these is the High Brown Fritillary (Fabriciana adippe), which has contracted
its range by 96% since 1976 (Jones et al. 2015). High Brown Fritillaries require violets (Viola spp.)
for their larvae, in warm, sheltered micro-climates which were once found in the leaf-litter in the first
few years after coppicing in woods (Warren 1995). The widespread decline in coppicing means that
the butterfly has been lost from woodland (Thomas et al. 1991), and most if its remaining colonies are
now on rough upland grassland with bracken (Pteridium aquilinum) communities (Warren & Oates
1995). Here, the bracken acts as a pseudo-woodland canopy, allowing vernal plants (such as Violets)
to grow and flower in spring, before shading out more competitive species in summer (Warren &
Oates 1995).

The requirements of the High Brown Fritillary in these habitats are complex; if Bracken becomes too
dominant, it will overwhelm their violet foodplants, but the warm microclimate that the litter layer
creates is also essential to enabling the thermophilous larvae to become active in the spring (Warren
1994). Grazing is generally thought of as the best approach to this difficult balancing act, with heavy
ungulates that trample the Bracken, breaking it up, but the expense of fencing and risk of bracken
poisoning makes this challenging, while burning and cutting can improve habitat in the short term but
also increase the risk of invasion by Rosebay Willowherb (Chamaenerion angustifolium ) and grasses
(Poa spp.) in the longer term (Warren & Oates 1995; Joy 1997).

Some managers have even gone as far as using remotely operated ‘flailbots’ to cut bracken stands
(National Trust 2019), and while this high-tech approach to might seem a world away from the hands-
off approach of rewilding, this conservation problem may benefit from the influence of ecosystem
engineers. Wild Boar are one of the few species capable of digesting bracken rhizomes, disturbing the
upper layers of the soil with their snouts to access them (Sandom et al. 2013), and through this rooting
could prevent bracken stands from becoming too dense and swamping the High Brown Fritillary’s

foodplants. Indeed, rooting typically occurs in Bracken stands during the winter, when other food



sources are scarce (Sandom et al. 2013) - the same time as grazing is normally recommended for High
Brown Fritillaries (Ellis et al. 2019). Rooting may also have the added benefit of creating bare ground
germination niches for Violets (Bueno et al. 2011), increasing their cover, while possibly decreasing
the vigour of competitors, as it has been shown to reduce the cover of Bluebells (Sims et al. 2014) and
Honeysuckle species (Burrascano et al. 2015) in woodland, both negative indicators of habitat quality
for High Brown Fritillaries (Ellis et al. 2019). While rooting is more destructive normal management,
anecdotal evidence suggests that heavy disturbance may be beneficial for High Brown Fritillaries;
Joy (1997) describes, for example, how populations on a site in the Malvern Hills peaked during a
period when 4x4 vehicles were being driven through bracken stands during off-road competitions, and

the extinction that followed after these ceased.

2. Coppicing for the Small Pearl-Bordered Fritillary

The High Brown Fritillary is one of a guild of violet-feeding fritillaries that has declined in the UK in
the past century, another is the Small Pearl-Bordered Fritillary (Boloria selene), which has
disappeared from 76% of sites since 1976 (Fox et al. 2015). This species has also suffered from the
decline in coppicing, though it breeds on Violets in a slightly later successional stage than High
Brown Fritillaries; larger, lusher plants surrounded by vegetation in humid situations (Thomas et al.
1991). Recent attempts to restore the butterfly to the woodland habitats from which it has been lost
have required the return of coppicing to create suitable clearings (Hulme 2015a), but small markets
for coppice products means the expansion of favourable management may be costly (Barnett &

Warren 1995), and rewilding may offer a cheaper, lower intervention solution — Beavers.

These highly-specialised herbivores frequently cut down small trees in late summer and autumn to
store for winter food in their lodges (Rosell et al. 2005), in a process that strongly resembles the
coppicing and scrub clearance work often carried out for Small Pearl-Bordered Fritillaries. Indeed, the
felling of Aspen (Populus tremula) and Willow (Salix spp.), both of which are preferred food sources
for beavers (Jones et al. 2009), can produce large flushes of violets favoured by Small Pearl —
Bordered Fritillaries, as does Birch (Betula spp.) (Barnett & Warren 1995), which was frequently
chosen in recent Scottish Beaver releases (Moore et al. 2011). Felling often occurs alongside water
bodies, making the stream borders more open and grassy (Macdonald et al. 1995), even appearing
‘clear-felled” (Naiman et al. 1986), which fits well with observations of Small Pearl-Bordered
Fritillaries breeding in clear-felled areas around streams in commercial plantations (Stewart & Bourn
2004). Felled material is also used by Beavers to dam streams and create ponds. When the dam is
abandoned and fails, these drain (Rosell et al. 2005), leaving rich alluvial deposits that are soon

invaded by plants to form ‘beaver meadows’ (Neff 1957) that are dominated by sedges (Carex spp.)



and grasses, with herbs in the understorey (McMaster & McMaster 2008). Sedge cover can be a
significant predictor of Small Pearl-Bordered Fritillary patch occupancy in woodland (Stewart et al.
2003), and they often breed in damp grasslands (Barnett & Warren 1995), suggesting that these
Beaver meadows may well be highly suitable for them.

While much of the work cited here focuses on North American Beavers (Castor canadensis), recent
work in eastern Russia where they co-occur with Eurasian Beavers suggests the latter are ecologically
similar (Danilov & Fyodorov 2015), and should therefore be able to create the full spectrum of Small
Pearl-Bordered Fritillary habitats. They may also be able to do this with sufficient scale and
continuity for the poorly-dispersing fritillaries (Thomas et al. 1991), with Coles & Orme (1983)
suggesting that beavers may have been second only to humans as drivers of British woodland
clearances in the Neolithic, while the meadows they create can persist for as long as a century (Wilde
et al. 1950). Furthermore, in the USA, Beavers have been crucial to conserving the endangered St
Francis’ Satyr (Neonympha mitchellii francisci) (Bartel et al. 2010), which, like the Small Pearl-
Bordered Fritillary, disperses relatively poorly through woodland, favouring damp openings where its
foodplants (sedges) grow (Kuefler et al. 2008). Rather than being dependent on human coppicing
though, over 90% of its populations are on abandoned beaver ponds (Kuefler et al. 2008). On top of
this, Beaver damming activity raises water levels and is thought to increase the resilience of St
Francis’ Satyr populations to droughts, as they depend on high water levels that will otherwise be
reduced (Aschehoug et al. 2015). Small Pearl-Bordered Fritillaries may also be vulnerable to this
threat in the UK, having disappeared from their driest habitats and retreated steadily westwards, to

areas of higher rainfall (Hulme & Blencowe 2017).

3. Creating bare ground for heathland Orthoptera

Like Butterflies, many Grasshoppers and Crickets (Orthoptera) are in rapid decline in the UK, and
similarly, some of the worst-affected species are those that require the earliest seral stages for their
development (Fartmann et al. 2012), with several now heavily dependent on human management
(Sutton et al. 2016). For these species, the warm micro-climate created by bare ground is often a vital
resource (Weiss et al. 2013). On heathlands, which are among the most important habitats for British
Orthoptera (Sutton et al. 2016), conservationists create and maintain this habitat with a combination
of sod-cutting and scrape-digging (stripping off the topsoil), grazing, or cutting and burning (to
prevent reversion to scrub and woodland) (Sedlakova & Chytry 1999; Britton et al. 2000). This is a
labour-intensive process that may need to be scaled up at great cost as increasing atmospheric
nitrogen deposition drives the encroachment of grasses into heathland, and the cooling of invertebrate
habitat as a result (Barker et al. 2004).



Rooting by Wild Boar, which leaves broken, bare ground as they turn over the upper layers of the soil
in search of roots and tubers (Sandom et al. 2013), may offer a pragmatic solution. While this is
extremely destructive, the benefits of such intense disturbance for heathland Orthoptera are well-
demonstrated by the unlikely refuges to which many are now confined — military training areas. In
Germany for example, the nationally red-listed Blue-Winged Grasshopper (Oedipoda caerulescens)
is largely restricted to military training areas (Warren & Buttner 2008), while in Essex, in the UK,
half of the sites for the endangered Mottled Grasshoppers (Myrmeleotettix maculatus) are on Ministry
of Defence land, the best of which is in the shell craters behind the main targets on a tank range
(Gardiner & Benton 2009). On these sites, the passage of heavy armoured vehicles and detonations
churn up the ground and constantly re-shape the landscape, providing the bare ground habitat that
these species require in abundance (Warren & Buttner 2008; Gardiner & Benton 2009). Wild Boar
disturbance may provide similar dynamism, and has already been shown to benefit a threatened
heathland butterfly in the Netherlands, the Grizzled Skipper (Pyrgus malvae). This species is also
highly thermophilous (Brereton 1997) and its oviposition is positively associated with wild boar
scrapes, where suitably warm host-plants in bare ground occur (de Schaetzen et al. 2018).
Furthermore, in a trial release in the highlands, rooting was most frequent during the summer in
grassy areas (Sandom et al. 2013), so Boar may also help to reduce the problem of grass

encroachment on heathlands.

Conclusions

The three case studies described here are hypothetical, but not, | believe, implausible, and they
highlight the potential for ecosystem engineers to provide for free and in the long term the kind of
beneficial disturbance that traditional conservation approaches have produced much more laboriously
and, as the declines of the focal species here illustrate, not always successfully. The case studies are
drawn from different habitats and focus on taxa that are all currently subjects of conservation action
(eg. Gardiner 2010; Butterfly Conservation 2019), highlighting the broad relevance of the potential
value of ecosystem engineers to current conservation practice. Furthermore, they are largely drawn
from my own specialist interest in butterflies, and it seems likely the disturbance described could
benefit a much larger variety of early-successional taxa. As an example, ground disturbance on
heathland by ploughing (mimicking Wild Boar) is recommended for threatened species as diverse as
the Grey Carpet Moth (Lithostege griseata) (Hearle & Ellis 2012) and Woodlark (Lullula arborea)
(Hawkes et al. 2019).



Actual rewilding projects in the UK are rare, providing scant opportunity to evaluate practically these
ideas, but at perhaps the best known example, the Knepp Estate in Sussex, butterflies have been one
of the main headlines. Surveys show a steady increase in the number of species recorded each year,
particularly of grassland habitats and conservation concern in recent years (Figure 1), suggesting that
rewilding at Knepp has been able to create habitat for the rarer species of early-successional habitats
that have been discussed here. Evidence that this has resulted from disturbance provided by ecosystem
engineers rather than the expected benefits of halting intensive agriculture is however, equivocal,
since the time involved in doing butterfly surveys over such the large area at Knepp means that only
three can be done at a relatively coarse scale each year. Thus, meaningful trends to evaluate different

species’ responses to specific changes in the project cannot be produced.
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This monitoring challenge is common to all large rewilding projects (Nogués-Bravo et al. 2016), and
overcoming it to understand the mechanisms by which ecosystem engineers drive community-level
outcomes will be vital to understand their potential effects on targeted conservation efforts, and avoid
unexpected impacts. Wild Boar rooting may, for example, create germination niches for Violets in
bracken stands, or facilitate their invasion by tree seedlings and ruderal plants (Sondej &
Kwiatkowska-Falinska 2017). Other drivers of outcomes in rewilding projects, such as the landscape
context also need to be dis-entangled from the effects of ecosystem engineers. This has been
important at Knepp, where the lack of sloping ground and heavy clay soil may be limiting nesting
opportunities for aculeate hymenoptera and wasps (Wood & Goulson 2016), and the paucity of
source colonies in the surrounding landscape is thought to have reduced the colonisation of grassland
butterflies (N. Hulme 2019, pers. comm., 4™ Feb).
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Despite the uncertainties in understanding what is driving outcomes at Knepp, its booming
populations of the Purple Emperor butterfly (Apatura iris) (Figure 2) at least illustrate the surprising
benefits of more dynamic landscapes for species of conservation concern, a key theme in this essay.
This species is mainly arboreal and has traditionally been associated with large areas of oak woodland
(Bourn & Warren 2000), but it owes its abundance at Knepp to ignoring received wisdom and
breeding in emerging areas of scrub, rich in the favoured foodplants (broad-leaved Sallow (Salix)
species) (Oates & Hulme 2013). | believe the case studies described in this essay illustrate the
potential of disturbance from ecosystem engineers to benefit species of early-successional habitats,
and the potential for more surprises like Knepp’s Purple Emperors. This is not however to say that
full-scale rewilding projects represent a panacea for the conservation of these species, since they will
probably only benefit from such schemes for a short period until, as is likely, heterogeneity declines
as woodland forms (Merckx 2015; Van Klink & Wallisdevries 2018). Instead, | suggest that the
disturbance regimes restored to British landscapes by rewilding projects may help solve some of the
problems traditional conservation faces, and that conservationists that are worried about the impacts

of rewilding on target species should look again about its potential.
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