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SUMMARY 

Thinning of the woodland canopy by selective tree felling and removal of humus and 

nutrient-rich soil by scraping are techniques being used as a first step to regenerate 

heathland vegetation and associated insect assemblages at Norton Heath Common in 

south-east England.  Three years subsequent to initial restoration activities, there has 

been germination and establishment of several heathland plants such as Gorse Ulex 

europaeus, Heath Bedstraw Galium saxatile, Heath Woodrush Luzula multiflora and 

Sheep’s Sorrel Rumex acetosella in the tree-cleared and soil scraped areas, whilst the 

warmer microclimate created by tree felling has led to higher thermophilous insect 

species richness, particularly of butterflies and grasshoppers.  It is hoped that the 

continuation of felling and soil scraping will lead to the return of other characteristic 

heathland plants, especially Heather Calluna vulgaris, and rarer species such as 

Lousewort Pedicularis sylvatica.   

 

BACKGROUND 

The floristic decline of Norton Heath Common in south-east England is well 

documented in an account of a walk from Ongar Railway Station to Fyfield and 

Norton Heath (Smith 2002), that was a re-creation of a ramble led by Essex Field 

Club Members in 1913 (Willmott 1913).  The author of the 1913 account described 

the surface of the heath as being disturbed by shallow excavations for gravel and that 

the resulting swampy heath and shallow pools “should prove happy hunting grounds 

for botanists”.  The author goes on to list the array of heathland plants that were 

found, these included Common Milkwort Polygala vulgaris, Heather Calluna 

vulgaris and Lousewort Pedicularis sylvatica.  Sadly as Smith (2002) highlights, 

these plants have all been lost, and the heath now comprises largely dark and shady 

woodland, which has become established due to the absence of gravel digging, a great 

decline in Rabbit Oryctoloagus cuniculus grazing due to myxomatosis, and a lack of 

traditional livestock grazing.  No Calluna currently occurs, and only two non-woody 

herbs remain on the south-west section of the heath: Wood Sage Teucrium scorodonia 

and Yellow Pimpernel Lysimachia nemorum.  Soil testing on the heathland has 

revealed a low pH of 4.5-5, making it very acidic and suitable for the return of heathy 

vegetation.    
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Heathland is included in the Essex Biodiversity Action Plan (BAP) due to its local 

rarity, with only 5.5 ha of Calluna heath remaining in the county (Thompson & 

Maclean 1999).  A recent consultation on Part 2 of the Commons Act (2006), has 

suggested the creation of statutory ‘Commons Councils’ to ensure commoners and 

landowners work together at a local level to enable effective scrub control (DEFRA 

2008).  This may facilitate the restoration of heathland vegetation on commons where 

succession to woodland has occurred in the last 100 years (Rackham 1986).  This 

report documents the first three years of a project aimed at restoration of heathland 

vegetation and heathland insect assemblages at Norton Heath Common in Essex, 

England.  The results of this ongoing management will determine whether it is 

possible to restore the vegetation and invertebrate communities of the former open 

heathland through a programme of tree felling and creation of soil scrapes. 

 

 

ACTION 

 

Restoration area: Norton Heath Common is divided in two by a road running 

diagonally from the north-west to the south-east corner.  The north-east section (grid 

reference TL 601043) has a dense Bramble Rubus fruticosus agg. understorey and a 

few old gravel workings; this section is to remain as an unmanaged non-intervention 

area as it gets less sunlight than the south-west section (grid reference TL 601042) 

where the main restoration work is planned by Epping Forest Countrycare.  

Restoration will include tree felling, with a combination of scraping of soil to remove 

the humus and nutrient-rich topsoil aiming to stimulate germination of heathland plant 

species persisting in the seed bank. 

 

Tree thinning: On 16 February 2007, Epping Forest Countrycare felled 15-20 Silver 

Birch Betula pendula and Pedunculate Oak Quercus robur trees on the south-west 

wooded section of the heath to allow more sunlight to reach the then very sparse 

understorey comprising R. fruticosus agg., Wild Honeysuckle Lonicera periclymenum 

and T. scorodonia. Most of the trees that were felled were 50-60 years old and have 

become established since the outbreak of myxomatosis in the 1950s. Approximately 

50 trees were felled and removed in the winter of 2007/08 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 marked out with wooden 

stakes to monitor the response of the ground flora to management.  Monitoring of the 

ground flora took place on 18 May and 20 July 2007, 18 May and 21 July 2008 and 

23 May and 18 July 2009.  On all survey dates a 50 x 50 cm (0.25 m2) frame quadrat 

was placed (top left corner of the quadrat touching the stake) at each of the 20 

permanent quadrat locations.  Each quadrat had 100 divisions to assist percentage 

cover/occurrence estimates of the vegetation.  In each quadrat, the number of squares 

that each plant species (herbs, grasses, ferns and rushes) was recorded in was noted 

(e.g. if a species appeared in 100 squares it was recorded as having 100% occurrence 

in the quadrat).  The method allowed an objective determination of the 

abundance/species richness of plants that could be repeated on each survey date. 

 

The dense leaf litter and fertile topsoil were scraped off within and around 10 quadrats 

(approximate size of each scraped area was 2 x 2 m, depth approximately 10 cm; Fig. 

1) to ascertain if this technique led to enhanced germination of heathland species in 

comparison to leaving soil unscraped (10 quadrats).  In addition to the plant surveys, 

several highly visible and readily identifiable insect taxa (butterflies, Odonata, 

Orthoptera, bumblebees Bombus spp.) were recorded as indicators of responses to 

opening of the tree canopy; approximately 2 hours were spent recording insect species 

present within the restoration area on each survey occasion.   

 

 

  

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 1913: The Essex Field Club walk led by Willmott (1913) 

detected several plant species, such as P. sylvatica, P. vulgaris and Sickle-leaved 

Hare’s-ear Bupleurum falcatum subsp. falcatum, that are no longer recorded on 

Norton Heath Common (Table 1).  However, B. falcatum does survive on a roadside 

verge on the A414 approximately 2 km from the heath, so is still to be found in the 

wild at its last surviving British location (where it was re-introduced in 1988; Roscoe 

et al. (2009)).  Several plant species recorded in 1913 are still found on the heath and 

are benefiting from the tree felling and soil scraping, these include Heath Bedstraw 

Galium saxatile, Marsh Bedstraw Galium palustre and Lesser Spearwort Ranunculus 

flammula.  The latter two species are indicative of the damp, marshy habitats that the 

heath was noted for in 1913.  Indeed, their presence in 2009 indicates that the opening 

up of the tree canopy has led to the return of some of the wet heathland indicators 

formerly recorded from the common, which had disappeared due to unmanaged tree 

growth in the 20th century.   

 

An intriguing feature of the common is the close proximity of plants that indicate 

acidic, heathland soils (most of the soil on the common has a pH of 4.5-5), with those 

that suggest the soil is quite calcareous in places.  For example, the presence of Gorse 

Ulex europaeus and Sheep’s Sorrel Rumex acetosella indicates the acidity of the soil 

on the main part of the common, however, plants such as Restharrow Ononis repens 

and Wild Carrot Daucus carota, which are characteristic of chalky boulder clay, are 

present on the roadside verge on the southern edge of the common.  Pyramidal 

Orchids Anacamptis pyramidalis (a good indicator of calcareous grassland) were 

recorded from the roadside verge opposite the lay-by on the southern edge of the 

common, further highlighting the abrupt change of soil type.  The close proximity of 

plants of acid and calcareous soils is notable in a county context. 

 

Norton Heath Common was noted for its Sphagnum bog in the 20th century (Ken 

Adams pers.comm.), but this has disappeared due to the encroachment of trees, 

further highlighting how the lack of tree management has 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 area in 1913 (from Willmott 

(1913)) and in 2009 by the author (X indicates presence recorded). 

Plant species 1913 2009 
Betony 
Stachys officinalis 

X  

Bittersweet 
Solanum dulcamara 

X X 

Black Horehound 
Ballota nigra 

X X 

Black Knapweed 
Centaurea nigra 

X X 

Cleavers 
Galium aparine 

X X 

Elecampane 
Inula helenium 

X  

Heath Bedstraw 
Galium saxatile 

X X 

Heath Groundsel 
Senecio sylvaticus 

X  

Heather 
Calluna vulgaris 

X  

Lesser Spearwort  
Ranunculus flammula 

X X 

Lousewort 
Pedicularis sylvatica 

X  

Marsh Bedstraw 
Galium palustre 

X X 

Marsh Pennywort 
Hydrocotyle vulgaris 

X  

Milkwort 
Polygala vulgaris 

X  

Selfheal 
Prunella vulgaris 

X X 

Sickle-leaved Hare’s-ear 
Bupleurum falcatum subsp. falcatum 

X  

Square-stalked St. John’s-wort 
Hypericum tetrapterum 

X X 

Tufted Vetch 
Vicia cracca 

X X 

Wild Carrot 
Daucus carota 

X X 

Wood Sage 
Teucrium scorodonia 

X X 

Yellow Pimpernel 
Lysimachia nemorum 

X X 

Plants not mentioned in Willmott (1913)   
Gorse  
Ulex europaeus 

 X 

Greater Bird’s-foot Trefoil 
Lotus pedunculatus 

 X 

Heath Woodrush 
Luzula multiflora 

 X 

Restharrow  
Ononis repens 

 X 

Sheep’s Sorrel 
Rumex acetosella 

 X 

Trailing St. John’s-wort 
Hypericum humifusum 

 X 
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Plant responses to restoration: In the restoration area, there was a noticeable 

increase in average ground flora plant species richness in the 2 x 2 m scrapes over 

time, which contrasted with the unscraped quadrats in 2007 and 2008 (Fig. 2).  In both 

scraped and unscraped quadrats there was a large increase in plant species richness in 

2009, corresponding with the extensive tree felling in winter 2008/09, which let in 

plenty of light to the woodland floor. 

Fig. 2. Plant species richness within the 2 x 2 m scraped areas and comparative 

unscraped areas (standard error bars shown) at Norton Heath, May 2007 to July 2009.  

 

In the scraped quadrats, R. acetosella and U. europaeus, were first recorded in 2008 

(Table 2).  These species represented the first signs of heathland plants re-

establishing, and show that the management is starting to have a positive effect on re-

instatement of some heathland plants.  By summer 2009, G. saxatile was re-

establishing, and there was Broad Buckler Fern Dryopteris dilatata in abundance 

(29.1% ground cover in unscraped quadrats; Table 2), which could be one of the 

largest populations of this localised fern in Essex (Ken Adams pers.comm.).  Other 

encouraging signs in 2009 are that there are Rushes Juncus spp. (16.4% ground cover 

in scraped quadrats) and Sedges Carex spp. developing, mainly in the scrapes, which 

appear to indicate the re-appearance of the wet, marshy heathland referred to by 

Willmott (1913).   
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One of the major concerns will be the spread of B. pendula (5.6% ground cover in 

scraped quadrats) and R. fruticosus agg. on the common.  These woody species will 

need to be controlled to prevent them smothering heathland plant species such as G. 

saxatile and R. acetosella.  Calluna vulgaris has yet to re-appear on the heath. 

 

Table 2. Mean percentage cover of plant species in the scraped and unscraped 

quadrats in 2007, 2008 and 2009 (maximum cover in brackets). 

 Scraped Unscraped 
Plant species/taxa 2007 2008 2009 2007 2008 2009 
Bramble 
Rubus fruticosus agg. 

1.3 (10) 2.9 (21) 4.9 (25) 13.6 (98) 1.4 (23) 6.9 (65) 

Broad Buckler Fern 
Dryopteris dilatata 

0.0 (0) 0.0 (0) 14.0 (90) 0.0 (0) 0.0 (0) 29.1 (85) 

Foxglove 
Digitalis purpurea 

0.0 (0) 0.0 (0) 0.2 (3) 0.0 (0) 0.0 (0) 0.0 (0) 

Gorse 
Ulex europaeus 

0.0 (0) 1.5 (7) 2.4 (15) 0.0 (0) 0.0 (0) 0.3 (2) 

Grasses  
Poaceae  

5.0 (99) 1.2 (17) 0.1 (2) 0.0 (0) 0.0 (0) 0.0 (0) 

Heath Bedstraw 
Galium saxatile 

0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 1.6 (30) 

Ivy 
Hedera helix 

0.0 (0) 0.0 (0) 0.2 (2) 0.0 (0) 0.0 (0) 0.0 (0) 

Male Fern 
Dryopteris filix-mas 

0.0 (0) 0.0 (0) 0.0 (0) 4.9 (98) 5.3 (40) 0.3 (5) 

Rosebay Willow-herb  
Chamerion angustifolium 

0.0 (0) 0.1 (1) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 

Rushes  
Juncus spp. 

0.0 (0) 2.0 (20) 16.4 (95) 0.0 (0) 0.0 (0) 0.2 (4) 

Sedges  
Carex spp. 

0.0 (0) 0.0 (0) 1.4 (12) 0.0 (0) 0.0 (0) 0.6 (5) 

Sheep’s Sorrel  
Rumex acetosella 

0.0 (0) 1.2 (13) 1.8 (30) 0.0 (0) 0.0 (0) 0.0 (0) 

Silver Birch  
Betula pendula 

0.0 (0) 0.0 (0) 5.6 (21) 0.1 (2) 0.0 (0) 3.5 (14) 

Stinging Nettle 
Urtica dioica 

0.1 (1) 0.0 (0) 0.0 (0) 0.0 (0) 0.1 (2) 0.0 (0) 

Wild Honeysuckle  
Lonicera periclymenum 

0.6 (5) 0.2 (2) 0.0 (0) 0.0 (0) 0.0 (0) 1.8 (35) 

 

Insect response to restoration: Over time since restoration was initiated, insect 

species richness of the selected study taxa has substantially increased (from nine 

species in 2007 to 44 species in 2009; Table 3).  Opening up of the canopy has 

benefited butterflies in particular.  Butterfly species recorded for the first time (in 

2008) included Small Copper Lycaena phlaeas (a localised species in Essex), 

Meadow Brown Maniola jurtina and Gatekeeper Pyronia tithonus.  Lycaena phlaeas 

is considered a good indicator species of acid grassland and heathland habitat in the 

county.   Purple Hairstreak Neozephyrus quercus was recorded for the first time in 
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2009 and was found frequenting the tops of the mature Oaks near the lay-by, 

justifying Countrycare’s decision to leave these trees untouched.  There was also a 

noticeable increase in the number of Odonata species recorded in the general 

heathland restoration area; species using the cleared area in 2008 and 2009 included 

Common Darter Sympetrum striolatum and Southern Hawker Aeshna cyanea. The 

Large Red Damselfly Pyrrhosoma nymphula was also recorded around a previously 

shaded pond; this species is considered localised in Essex (Benton & Dobson 2007).  

The Four-spotted Chaser Libellula quadrimaculata was sighted for the first time in 

2009, this dragonfly has a reported preference for acid water sites such as heathland 

ponds, and is locally common in the county.  The total of 10 Odonata species 

compares favourably with several ponds in Epping Forest, where 10 or more species 

is notable for wet heathland (Benton & Dobson 2007).   

 

Orthopteran species richness increased by only one in 2008 (Meadow Grasshopper 

Chorthippus parallelus; a common and widespread species, was new), whereas an 

additional three bumblebee species were noted in 2008 (Table 3); although all are 

relatively common in a UK context, Bombus bees are in general decline throughout 

much of south-east England.  In 2009, an additional six orthopterans were recorded on 

the heath, including, the two locally common groundhoppers, Tetrix subulata and 

Tetrix undulata (Fig. 3).  These two groundhoppers are often found on heathlands, T. 

subulata in particular, is an excellent indicator of wet, marshy conditions (Marshall 

and Haes 1988).  The total of nine Orthoptera species is notable in Essex, comparing 

favourably with heathland sites such as Layer Breton Heath (eight species), Mill 

Green Common (eight species) and Tiptree Heath (11 species).   

 

 

Fig 3. Common Groundhopper Tetrix 

undulata, 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 area of the heath in 2007 (1st season 

after felling started), 2008 and 2009 (X indicates observation; no attempt to quantify 

numbers of individuals seen). 

Insect order/species 2007 2008 2009 
Butterflies (Lepidoptera)    
Aglais urticae   X 
Anthocharis cardamines X X X 
Celastrina argiolus   X 
Gonepteryx rhamni   X 
Inachis io  X X 
Lycaena phlaeas*  X X 
Maniola jurtina  X X 
Neozephyrus quercus*   X 
Ochlodes sylvanus   X 
Pararge aegeria X X X 
Pieris brassicae X X X 
Pieris napi  X X 
Pieris rapae  X X 
Polygonia c-album  X X 
Pyronia tithonus  X X 
Thymelicus lineola   X 
Thymelicus sylvestris   X 
Vanessa atalanta  X X 
Vanessa cardui   X 
Dragonflies (Odonata)    
Aeshna cyanea  X X 
Aeshna grandis   X 
Coenagrion puella   X 
Enallagma cyathigerum X X X 
Ischnura elegans X X X 
Libellula quadrimaculata*   X 
Orthetrum cancellatum   X 
Pyrrhosoma nymphula* X X X 
Sympetrum sanguineum  X X 
Sympetrum striolatum  X X 
Grasshoppers (Orthoptera)    
Chorthippus albomarginatus   X 
Chorthippus brunneus X X X 
Chorthippus parallelus  X X 
Leptophyes punctatissima   X 
Meconema thalassinum   X 
Metrioptera roeselii   X 
Pholidoptera griseoaptera X X X 
Tetrix subulata*   X 
Tetrix undulata*   X 
Bumblebees (Hymenoptera)    
Bombus hortorum   X 
Bombus lapidarius X X X 
Bombus lucorum  X X 
Bombus pascuorum  X X 
Bombus terrestris  X X 
Bombus vestalis   X 
Total number of species 9 24 44 

 *species considered locally common in Essex 
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OTHER WILDLIFE SEEN 

A Grass Snake Natrix natrix was recorded in 2008 in the tree felled area, additionally 

a Slow-worm Anguis fragilis was sighted in 2009 near the main pond.  Heathland is a 

prime habitat for reptiles, and the value of Norton Heath seems to be increasing due to 

the tree felling creating the warm, sunny conditions that they require.  Despite the 

felling of trees, a Badger Meles meles was spotted in broad daylight in the restoration 

area in 2008.  Upon discovery it disappeared into the dense vegetation cover on Mill 

Mound.  

 

CONCLUSION AND RECOMMENDATIONS 

The creation of scrapes has been at least partially successful so far in terms of leading 

to the germination and re-establishment of heathland plants, such as L. multiflora, R. 

acetosella and U. europaeus, which appeared in the seasons after tree felling began.  

As yet, there has been no C. vulgaris recorded, but this may be due to the limited tree 

felling (and hence still relatively closed tree canopy) and soil disturbance undertaken 

so far.  It is hoped that the creation of less shaded areas and of scrapes over a larger 

area of the heath will also lead to the germination and re-establishment of rarer plants 

such as P. sylvatica, which were recorded at the site nearly 100 years ago (Willmott 

1913).  Soil scraping has seen the successful return of this plant to two sites in nearby 

Epping Forest (Dagley et al. 2008), which gives hope for its return at Norton Heath 

Common.  If P. sylvatica does not return through germination in the scrapes, then it 

may re-introduced via seed from the Epping Forest sites.  A recommended strategy to 

encourage C. vulgaris seed germination is the scraping of the topsoil with rakes, this 

has led to the return of the species at other sites in Essex. 

 

The tree felling, albeit small-scale, led to substantial increases in insect species 

richness of the taxa monitored, particularly of thermophilous butterflies requiring 

open habitat conditions.  This is due to the warmer conditions created by the opening 

up of previously dense Birch-Oak canopy.  Lycaena phlaeas was recorded for the first 

time in 2008, which coincided with the return of its larval foodplant, R. acetosella.  

The enhanced microclimate has also led to increases in the species richness of 

bumblebees, dragonflies and grasshoppers.  The dark and cool microclimatic 

conditions of the mature woodland were particularly unfavourable for thermophilous 

insects.  The open glade created on the heath is likely to have additional benefits for 
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insects due to the shelter from the wind provided by the surrounding woodland 

(Unwin & Corbet 1991), these kinds of ‘sun trap’ sites have been found to be 

favourable for Orthoptera (Gardiner & Dover 2008).  Around the main pond, 

continued felling may be important to maintain and enhance habitat conditions 

necessary for the localised damselfly, P. nymphula.  However, several of the small 

flooded gravel pits will be left shaded by the woodland canopy as some aquatic 

invertebrates prefer shaded ponds (Andrews 1995). 

 

It is hoped that the soil scraping will be increased to cover a much larger area of the 

heath.  To enable more extensive soil disturbance, a shallower depth of scraping may 

be necessary (e.g. < 5 cm depth);  research has shown that at some sites, removal of 

the top 2 cm of organic soil can be sufficient to create suitable conditions for 

regeneration of Calluna, and that deep scraping (as in this project) may in fact remove 

the seed bank (Helsper et al. 1983).  This survey provides some evidence that 

heathland vegetation on small commons (e.g. R. acetosella and U. europaeus) can be 

regenerated through relatively minor tree felling in conjunction with soil disturbance.  

 

A problem for future management of the common may be the appearance of a large 

number of B. pendula saplings and the encroachment of R. fruticosus agg.  These two 

woody species will need annual control by scrub bashing on the common. 
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