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SUMMARY

Thinning of the woodland canopy by selective trelérfg and removal of humus and
nutrient-rich soil by scraping are techniques beaisgd as a first step to regenerate
heathland vegetation and associated insect assgesbéd Norton Heath Common in
south-east England. Three years subsequent ial irgstoration activities, there has
been germination and establishment of several lamtiplants such as Gorkiex
europaeusHeath BedstravGalium saxatile Heath Woodrushuzula multifloraand
Sheep’s SorredRumex acetosellm the tree-cleared and soil scraped areas, whist
warmer microclimate created by tree felling has tedigher thermophilous insect
species richness, particularly of butterflies amdsghoppers. It is hoped that the
continuation of felling and soil scraping will leaal the return of other characteristic
heathland plants, especially Heatl@alluna vulgaris and rarer species such as

LousewortPedicularis sylvatica

BACKGROUND

The floristic decline of Norton Heath Common in #eeast England is well
documented in an account of a walk from Ongar RajlvBtation to Fyfield and
Norton Heath (Smith 2002), that was a re-creatiba samble led by Essex Field
Club Members in 1913 (Willmott 1913). The authértlee 1913 account described
the surface of the heath as being disturbed byashaxcavations for gravel and that
the resulting swampy heath and shallow postsotild prove happy hunting grounds
for botanists. The author goes on to list the array of heattilplants that were
found, these included Common Milkwololygala vulgaris Heather Calluna
vulgaris and LousewortPedicularis sylvatica Sadly as Smith (2002) highlights,
these plants have all been lost, and the heathaoomprises largely dark and shady
woodland, which has become established due toltbenae of gravel digging, a great
decline in RabbiOryctoloagus cuniculugrazing due to myxomatosis, and a lack of
traditional livestock grazing. N@allunacurrently occurs, and only two non-woody
herbs remain on the south-west section of the h#¥étiod Sagd eucrium scorodonia
and Yellow PimpernelLysimachia nemorum Soil testing on the heathland has
revealed a low pH of 4.5-5, making it very acididauitable for the return of heathy

vegetation.
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Heathland is included in the Essex BiodiversityidwctPlan (BAP) due to its local

rarity, with only 5.5 ha ofCalluna heath remaining in the county (Thompson &
Maclean 1999). A recent consultation on Part 2hef Commons Act (2006), has
suggested the creation of statutory ‘Commons Cdsinic ensure commoners and
landowners work together at a local level to enaftective scrub control (DEFRA

2008). This may facilitate the restoration of Idetd vegetation on commons where
succession to woodland has occurred in the lasty®@0s (Rackham 1986). This
report documents the first three years of a prog@tied at restoration of heathland
vegetation and heathland insect assemblages abriNéfeath Common in Essex,
England. The results of this ongoing managemetit determine whether it is

possible to restore the vegetation and invertelratemunities of the former open

heathland through a programme of tree felling aedtton of soil scrapes.

ACTION

Restoration area: Norton Heath Common is divided in two by a roachning
diagonally from the north-west to the south-eashen The north-east section (grid
reference TL 601043) has a dense Brankhbus fruticosusgg. understorey and a
few old gravel workings; this section is to remasan unmanaged non-intervention
area as it gets less sunlight than the south-wextios (grid reference TL 601042)
where the main restoration work is planned by Egpirorest Countrycare.
Restoration will include tree felling, with a comhtion of scraping of soil to remove
the humus and nutrient-rich topsoil aiming to stiate germination of heathland plant

species persisting in the seed bank.

Tree thinning: On 16 February 2007, Epping Forest Countrycatedel5-20 Silver
Birch Betula pendulaand Pedunculate OaRuercus roburtrees on the south-west
wooded section of the heath to allow more sunlighteach the then very sparse
understorey comprising. fruticosusagg., Wild Honeysuckleonicera periclymenum
andT. scorodoniaMost of the trees that were felled were 50-60ryedd and have
become established since the outbreak of myxonsaitoghe 1950s. Approximately
50 trees were felled and removed in the winter(f7208 and c. 60 in winter 08/09

The restoration area was approximately 1 ha in size
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Monitoring: Twenty permanent quadrats (50 x 50 cm) were maokédvith wooden
stakes to monitor the response of the ground flmmanagement. Monitoring of the
ground flora took place on 18 May and 20 July 208 May and 21 July 2008 and
23 May and 18 July 2009. On all survey dates & 50 cm (0.25 1) frame quadrat
was placed (top left corner of the quadrat touching stake) at each of the 20
permanent quadrat locations. Each quadrat haddi¥$ions to assist percentage
cover/occurrence estimates of the vegetation.ati guadrat, the number of squares
that each plant species (herbs, grasses, fernsuahds) was recorded in was noted
(e.g. if a species appeared in 100 squares it aasded as having 100% occurrence
in the quadrat). The method allowed an objectivetesination of the

abundance/species richness of plants that coulddeated on each survey date.

The dense leaf litter and fertile topsoil were pexhoff within and around 10 quadrats
(approximate size of each scraped area was 2 xdepth approximately 10 cm; Fig.
1) to ascertain if this technique led to enhanceangnation of heathland species in
comparison to leaving soil unscraped (10 quadrats)addition to the plant surveys,
several highly visible and readily identifiable @éc$ taxa (butterfliesOdonata,
Orthoptera, bumblebeeBombusspp.) were recorded as indicators of responses to
opening of the tree canopy; approximately 2 howrsvepent recording insect species
present within the restoration area on each suoeegsion.

Fig. 1. A scrape (2 x 2 m area,
10 cm depth) created to initiate
the germination of heathland
flora; the vegetation in the
middle of the scrape is moss (not
recorded in quadrat surveys).
Photo: 12 December 2008.
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RESULTS

Changes in the flora since 1913The Essex Field Club walk led by Wilimott (1913)
detected several plant species, sucHPasylvatica P. vulgarisand Sickle-leaved
Hare’s-earBupleurum falcatumsubsp.falcatum that are no longer recorded on
Norton Heath Common (Table 1). HowevBr,falcatumdoes survive on a roadside
verge on the A414 approximately 2 km from the heathis still to be found in the
wild at its last surviving British location (whertewas re-introduced in 1988; Roscoe
et al (2009)). Several plant species recorded in #3still found on the heath and
are benefiting from the tree felling and soil singp these include Heath Bedstraw
Galium saxatile Marsh Bedstravzalium palustreand Lesser SpearwdRanunculus
flammula The latter two species are indicative of the pamarshy habitats that the
heath was noted for in 1913. Indeed, their pres@m@009 indicates that the opening
up of the tree canopy has led to the return of sofmie wet heathland indicators
formerly recorded from the common, which had disgppd due to unmanaged tree
growth in the 28 century.

An intriguing feature of the common is the closexamity of plants that indicate
acidic, heathland soils (most of the soil on thenown has a pH of 4.5-5), with those
that suggest the soil is quite calcareous in plaées example, the presence of Gorse
Ulex europaeusind Sheep’s Sorr@umex acetosellmdicates the acidity of the soil
on the main part of the common, however, planty ascRestharro@nonis repens
and Wild CarrotDaucus carotawhich are characteristic of chalky boulder clake
present on the roadside verge on the southern efigee common. Pyramidal
Orchids Anacamptis pyramidaliga good indicator of calcareous grassland) were
recorded from the roadside verge opposite the Yyapib the southern edge of the
common, further highlighting the abrupt change @f g/pe. The close proximity of
plants of acid and calcareous soils is notabledaumty context.

Norton Heath Common was noted for 8shagnunbog in the 28 century (Ken
Adams pers.comm.), but this has disappeared dugneocencroachment of trees,
further highlighting how the lack of tree managemneas led to a deterioration in the

rare plant communities of the site.
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Table 1.Plant species recorded from the Norton Heath ard813 (from Willmott
(1913)) and in 2009 by the author (X indicates @neg recorded).

Plant species 1913 2009

Betony X

Stachys officinalis

Bittersweet X

Solanum dulcamara

Black Horehound X

Ballota nigra

Black Knapweed X

Centaurea nigra

Cleavers

Galium aparine

Elecampane X

Inula helenium

Heath Bedstraw X X
X

X X X X

X

Galium saxatile
Heath Groundsel
Senecio sylvaticus

Heather X

Calluna vulgaris

Lesser Spearwort X X
Ranunculus flammula

Lousewort X

Pedicularis sylvatica
Marsh Bedstraw

Galium palustre

Marsh Pennywort
Hydrocotyle vulgaris
Milkwort

Polygala vulgaris
Selfheal

Prunella vulgaris
Sickle-leaved Hare’s-ear
Bupleurum falcatunsubspfalcatum
Square-stalked St. John’s-wort
Hypericum tetrapterum
Tufted Vetch

Vicia cracca

Wild Carrot

Daucus carota

Wood Sage

Teucrium scorodonia
Yellow Pimpernel X
Lysimachia nemorum

Plants not mentioned in Willmott (1913)
Gorse

Ulex europaeus

Greater Bird’s-foot Trefoil

Lotus pedunculatus

Heath Woodrush

Luzula multiflora

Restharrow

Ononis repens

Sheep’s Sorrel

Rumex acetosella

Trailing St. John’s-wort

Hypericum humifusum

xX X X X
X

X

X X X

x
X X X X X

X X X X X X
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Plant responses to restoration:In the restoration area, there was a noticeable
increase in average ground flora plant specienes$ in the 2 x 2 m scrapes over
time, which contrasted with the unscraped quadna2907 and 2008 (Fig. 2). In both
scraped and unscraped quadrats there was a |lamgase in plant species richness in
2009, corresponding with the extensive tree fellimgvinter 2008/09, which let in
plenty of light to the woodland floor.
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Fig. 2. Plant species richness within the 2 x 2 m scrageés and comparative

unscraped areas (standard error bars shown) abriNdeath, May 2007 to July 2009.

In the scraped quadraf’, acetosellaandU. europaeuswere first recorded in 2008
(Table 2). These species represented the firstissigf heathland plants re-
establishing, and show that the management isrgjad have a positive effect on re-
instatement of some heathland plants. By summd9,2G. saxatile was re-
establishing, and there was Broad Buckler Fergopteris dilatatain abundance
(29.1% ground cover in unscraped quadrats; TablevBjch could be one of the
largest populations of this localised fern in Es§iégn Adams pers.comm.). Other
encouraging signs in 2009 are that there are Rukimesisspp. (16.4% ground cover
in scraped quadrats) and Sed@esexspp. developing, mainly in the scrapes, which
appear to indicate the re-appearance of the wetshmaheathland referred to by
Willmott (1913).
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One of the major concerns will be the spreadopendula(5.6% ground cover in
scraped quadrats) aml fruticosusagg. on the common. These woody species will
need to be controlled to prevent them smotheriraghi@nd plant species such @s
saxatileandR. acetosella Calluna vulgarishas yet to re-appear on the heath.

Table 2. Mean percentage cover of plant species in thepsdraand unscraped
guadrats in 2007, 2008 and 2009 (maximum coveradokets).

Scraped Unscraped
Plant species/taxa 2007 2008 2009 2007 2008 2009
Bramble 1.3 (10) 2.9 (21) 4.9 (25) 13.6 (98) 1.4 (23) @9)(
Rubus fruticosuagg.
Broad Buckler Fern 0.0 (0) 0.0 (0) 14.0 (90) 0.0 (0) 0.0 (0) 29.1 (85)
Dryopteris dilatata
Foxglove 0.0 (0) 0.0 (0) 0.2 (3) 0.0 (0) 0.0 (0) 0.0 (0)
Digitalis purpurea
Gorse 0.0 (0) 1.5 () 2.4 (15) 0.0 (0) 0.0 (0) 0.3(2)
Ulex europaeus
Grasses 5.0 (99) 1.2 (17) 0.1(2) 0.0 (0) 0.0 (0) 0.0 (0)
Poaceae
Heath Bedstraw 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 1.6 (30)
Galium saxatile
Ivy 0.0 (0) 0.0 (0) 0.2 (2) 0.0 (0) 0.0 (0) 0.0 (0)
Hedera helix
Male Fern 0.0 (0) 0.0 (0) 0.0 (0) 4.9 (98) 5.3 (40) 0.3 (5)
Dryopteris filix-mas
Rosebay Willow-herb 0.0 (0) 0.1(1) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)
Chamerion angustifolium
Rushes 0.0 (0) 2.0 (20) 16.4 (95) 0.0 (0) 0.0 (0) 0.2 (4)
Juncusspp.
Sedges 0.0 (0) 0.0 (0) 1.4 (12) 0.0 (0) 0.0 (0) 0.6 (5)
Carexspp.
Sheep’s Sorrel 0.0 (0) 1.2 (13) 1.8 (30) 0.0 (0) 0.0 (0) 0.0 (0)
Rumex acetosella
Silver Birch 0.0 (0) 0.0 (0) 5.6 (21) 0.1(2) 0.0 (0) 3.5(14)
Betula pendula
Stinging Nettle 0.1(1) 0.0 (0) 0.0 (0) 0.0 (0) 0.1(2) 0.0 (0)
Urtica dioica
Wild Honeysuckle 0.6 (5) 0.2 (2 0.0 (0) 0.0 (0) 0.0 (0) 1.8 (35)
Lonicera periclymenum

Insect response to restoration:Over time since restoration was initiatedsect

species richness of the selected study taxa hestasuially increased (from nine

species in 2007 to 44 species in 2009; Table 3penihg up of the canopy has
benefited butterflies in particular. Butterfly spes recorded for the first time (in
2008) included Small Coppekycaena phlaesaga localised species in Essex),
Meadow BrownManiola jurtina and Gatekeepd®yronia tithonus Lycaena phlaeas

is considered a good indicator species of acidstaad and heathland habitat in the
county. Purple Hairstreadeozephyrus quercusas recorded for the first time in
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2009 and was found frequenting the tops of the reatbaks near the lay-by,
justifying Countrycare’s decision to leave thessesr untouched. There was also a
noticeable increase in the number of Odonata spemeorded in the general
heathland restoration area; species using theecleanea in 2008 and 2009 included
Common DarterSympetrum striolatunand Southern Hawkeheshna cyaneaThe
Large Red Damselflyyrrhosoma nymphulavas also recorded around a previously
shaded pond; this species is considered localisétssex (Benton & Dobson 2007).
The Four-spotted Chaserbellula quadrimaculatavas sighted for the first time in
2009, this dragonfly has a reported preferenceadint water sites such as heathland
ponds, and is locally common in the county. Th&alt@f 10 Odonata species
compares favourably with several ponds in Eppingesip where 10 or more species
is notable for wet heathland (Benton & Dobson 2007)

Orthopteran species richness increased by onlyiro®08 (Meadow Grasshopper
Chorthippus parallelusa common and widespread species, was new), whenea
additional three bumblebee species were noted @8 Z0able 3); although all are
relatively common in a UK contexBombusbees are in general decline throughout
much of south-east England. In 2009, an additisxabrthopterans were recorded on
the heath, including, the two locally common grdomppers,Tetrix subulataand
Tetrix undulata(Fig. 3). These two groundhoppers are often foumdheathlandsT.
subulatain particular, is an excellent indicator of wetarshy conditions (Marshall
and Haes 1988). The total of nine Orthoptera gseisi notable in Essex, comparing
favourably with heathland sites such as Layer Brdtteath (eight species), Mill
Green Common (eight species) and Tiptree Heatlsg&ties).

Fig 3. Common Groundhoppéeretrix
undulatg a locally common insect, was
sighted in the tree felled area in 2009
for the first time (photo: Alan Wake).
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Table 3. Insect species recorded in the restoration aréizediieath in 2007 {1season
after felling started), 2008 and 2009 (X indicabdservation; no attempt to quantify

numbers of individuals seen).

Insect order/species 2007 2008 2009

Butterflies (Lepidoptera)

Aglais urticae

Anthocharis cardamines X X

Celastrina argiolus

Gonepteryx rhamni

Inachis io

Lycaena phlaeds

Maniola jurtina

Neozephyrus querctis

Ochlodes sylvanus

Pararge aegeria X

Pieris brassicae X

Pieris napi

Pieris rapae

Polygonia c-album

Pyronia tithonus

Thymelicus lineola

Thymelicus sylvestris

Vanessa atalanta

Vanessa cardui

Dragonflies (Odonata)

Aeshna cyanea X

Aeshna grandis

Coenagrion puella

Enallagma cyathigerum X X

Ischnura elegans X X

Libellula quadrimaculata

Orthetrum cancellatum

Pyrrhosoma nymphuta X X

Sympetrum sanguineum X

Sympetrum striolatum X

Grasshoppers (Orthoptera)

Chorthippus albomarginatus

Chorthippus brunneus X X

Chorthippus parallelus X

Leptophyes punctatissima

Meconema thalassinum

Metrioptera roeselii

Pholidoptera griseoaptera X X

Tetrix subulata

Tetrix undulata

Bumblebees (Hymenoptera)

Bombus hortorum

Bombus lapidarius X

Bombus lucorum

Bombus pascuorum

Bombus terrestris

Bombus vestalis

Total number of species 9 24
*species considered locally common in Essex

X X X

X X X X XX

X
XXX XXXXXXXXXXXXXXXX

XX X X X X X X X X

X X X X
X X X X X X XXX X XX XXX

N
I
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OTHER WILDLIFE SEEN

A Grass Snakeélatrix natrix was recorded in 2008 in the tree felled area,tehdilly

a Slow-wormAnguis fragiliswas sighted in 2009 near the main pond. Heathkad
prime habitat for reptiles, and the value of Nortteath seems to be increasing due to
the tree felling creating the warm, sunny condgidhat they require. Despite the
felling of trees, a BadgeMeles melesvas spotted in broad daylight in the restoration
area in 2008. Upon discovery it disappeared iheodense vegetation cover on Mill
Mound.

CONCLUSION AND RECOMMENDATIONS

The creation of scrapes has been at least parsiatigessful so far in terms of leading
to the germination and re-establishment of heathfaants, such als. multiflora, R.
acetosellaandU. europaeuswhich appeared in the seasons after tree feligman.

As yet, there has been @ vulgarisrecorded, but this may be due to the limited tree
felling (and hence still relatively closed tree apy) and soil disturbance undertaken
so far. It is hoped that the creation of less sla@teas and of scrapes over a larger
area of the heath will also lead to the germinatind re-establishment of rarer plants
such asP. sylvatica which were recorded at the site nearly 100 yagrs (Willmott
1913). Soil scraping has seen the successfulrefuhis plant to two sites in nearby
Epping Forest (Daglegt al 2008), which gives hope for its return at Nortéeath
Common. IfP. sylvaticadoes not return through germination in the scrafies it
may re-introduced via seed from the Epping Forgss.s A recommended strategy to
encourageC. vulgarisseed germination is the scraping of the topsdihwakes, this
has led to the return of the species at other sBitEssex.

The tree felling, albeit small-scale, led to sub8#d increases in insect species
richness of the taxa monitored, particularly ofrthephilous butterflies requiring
open habitat conditions. This is due to the warowgrditions created by the opening
up of previously dense Birch-Oak canofyycaena phlaeag/as recorded for the first
time in 2008, which coincided with the return of larval foodplantR. acetosella
The enhanced microclimate has also led to increasdabe species richness of
bumblebees, dragonflies and grasshoppers. The dadck cool microclimatic
conditions of the mature woodland were particulamfavourable for thermophilous

insects. The open glade created on the heatkely lio have additional benefits for

10
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insects due to the shelter from the wind providedtiire surrounding woodland
(Unwin & Corbet 1991), these kinds of ‘sun traptesi have been found to be
favourable for Orthoptera (Gardiner & Dover 2008)Around the main pond,
continued felling may be important to maintain aedhance habitat conditions
necessary for the localised damselfy, nymphula However, several of the small
flooded gravel pits will be left shaded by the wiaodi canopy as some aquatic

invertebrates prefer shaded ponds (Andrews 1995).

It is hoped that the soil scraping will be incrah$e cover a much larger area of the
heath. To enable more extensive soil disturbaachallower depth of scraping may
be necessary (e.g. < 5 cm depth); research hamsthat at some sites, removal of
the top 2 cm of organic soil can be sufficient t@ate suitable conditions for
regeneration o€alluna and that deep scraping (as in this project) magat remove
the seed bank (Helspest al. 1983). This survey provides some evidence that
heathland vegetation on small commons (B.gacetosellandU. europaeuscan be
regenerated through relatively minor tree fellingonjunction with soil disturbance.

A problem for future management of the common mayhe appearance of a large
number ofB. pendulasaplings and the encroachmen®offruticosusagg. These two
woody species will need annual control by scrulhlvgson the common.
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