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Hainault Lodge
Richard A. Jones

135 Friern Road, East Dulwich, London SE22 0AZ.

Summary

· Hainault Lodge is a small area of woodland in the London Borough of Redbridge.

· It is part of the formerly extensive Hainault Forest, only a portion of which still remains further to the north.

· A preliminary survey of invertebrates was carried out during 2005.

· A total of 177 species was recorded.

· A number of these were nationally rare or scarce species, including:

Brachypalpus laphriformis, a nationally scarce hoverfly that breeds in flooded rot holes in old trees, principally beeches


Chorisops nagatomii, a nationally scarce soldier fly associated with woods

Diaperis boleti, a fungus beetle considered to be ‘vulnerable’ (red data book category 2), known only from a very few localities in southern England

Diplocoelus fagi, a nationally scarce fungus beetle associated with beech trees


Eledona agricola, a nationally scarce fungus beetle 

Eustalomyia hilaris, a nationally rare fly that breeds in the stores of dead flies collected by solitary wasps that nest in tunnels made in dead timber


Hallomenus binotatus, a nationally scarce fungus beetle


Lasius brunneus, a nationally scarce ant that nests in old rotten trees


Magdalis cerasi, a nationally scarce weevil that feeds in oak twigs


Melandrya caraboides, a nationally scarce fungus beetle

Polydrusus splendidus, a nationally scarce weevil that feeds on various trees


Prionychus ater, a nationally scarce beetle that lives under rotten bark

Pyrochroa coccinea, a nationally scarce cardinal beetle, which breeds under the loose bark of rotten trees and logs

Tillus elongatus, a nationally scarce checkered beetle, a predator of woodworm beetles in dead trees and logs

· A large number of the species found are especially associated with ancient woodlands, with early stages that develop in dead and decaying timber.

· In particular 26 species of dead-wood beetles were recorded.

· These species support the relic status of Hainault Lodge, and they indicate the importance of continuity of the dead wood habitat, a particularly vulnerable resource always in danger of being tidied away.

A preliminary survey of the invertebrates of

Hainault Lodge
Richard A. Jones

135 Friern Road, East Dulwich, London SE22 0AZ.

On the outskirts of Hainault, a small woodland surrounds the site where a former royal hunting lodge was once built. Today there is almost no sign of the building and whatever grounds it possessed are now become wooded and overgrown. Ironically, the extensive wooded parkland and forest in which the hunts took place has all but vanished around the Lodge, leaving only remnant parts of Hainault Forest further north. The wood comprises a mixture of large trees and regenerated growth, with many large oaks, but also some hornbeam and ornamental beeches. Despite its small size, its invertebrate interest is high with a large number of unusual and interesting insects being recorded.

Introduction

Hainault Lodge is a small, approximately square woodland, about 5.5 hectares (13.6 acres) in area. The site gets its name from the royal hunting lodge that was built on the ridge of Hog Hill in 1725. At that time it was surrounded by the then extensive Hainault Forest, an area of woodlands, pasture woodland and rough ground designated as a royal hunting forest in the 12th century. In the 1850s the Disafforestation Act resulted in 3500 acres (1416 hectares) of Hainault Forest being cleared for farming. This left the Lodge and its wooded grounds isolated and surrounded by fields and meadows. By this time part of the original lodge had been demolished and in 1852 a new house was built, labelled as Hog Hill House on old maps. After the Second World War it was used as an extension of the nearby Oldchurch Hospital until the 1960s, but after long disuse it fell into disrepair and was demolished in 1971. All that now remains are the foundations of the 19th century house and its stables.


The land is now owned by the London Borough of Redbridge and is managed as a local nature reserve. It is designated as a ‘borough grade 1’ site of importance for nature conservation. During the last 10–12 years, management has aimed to open up the woodland, restore a small orchard and put in a small artificial garden-style pond.


This invertebrate survey was commissioned by the London Borough of Redbridge to provide a base-line species list.

The woods

The woods around the former Hainault Hunting Lodge make about 5.5 hectares. There are several paths through the trees and there are a few open areas, including a small artificial pond and an area that was once a small orchard. The mature trees in the wood are mostly oak, but there are many large hornbeams, ornamental and native beeches, horse chestnut, hawthorn, cherry, apple and a lone mulberry.


The Hainault Lodge woodlands are centred on grid reference TQ475919. The site is in vice-county 18 ‘South Essex’.

The survey

Site visits

Four site visits were made during 2005: 25 May, 13 June, 11 July and 2 September.

Site compartments

Because the site is relatively small, it was not divided into compartments.

Location and collection of specimens

Invertebrates were located and collected by general methods using sweep net, beating tray and a stout knife. Flowers, leaf surfaces, logs and tree trunks were examined by visual searching. Voucher specimens of all but the most common and characteristic species have been kept.

Taxonomic coverage

The survey concentrated on the major groups of British insects: Coleoptera (beetles), Diptera (flies), Hemiptera (bugs and leaf hoppers), Hymenoptera (bees, wasps, ants etc), and Lepidoptera (butterflies and moths), but other groups were noted if seen.

Results

General

A systematic list of 177 invertebrate species is given, together with various comments on their statuses, habits and distributions, at the end of this report. They represent:


Coleoptera (beetles)


76 species


Dermaptera (earwigs)


1


Diptera (flies)



33


Hemiptera (bugs)


15


Hymenoptera (bees, wasps etc)
19


Lepidoptera (butterflies & moths)
17


Mecoptera (scorpion flies)

1


Odonata (dragonflies)


3


Orthoptera (grasshoppers etc)

3


Aranaea (spiders)


3


Isopoda (woodlice)


4


Diplopoda (millipedes)

1


Pseudoscorpions


1






Total
177


One hundred and seventy-seven species is not a bad list for such a small area, especially as there are limited habitat types on the site.

Noteworthy species

The following species are picked out as being especially noteworthy. They are all uncommon nationally. Criteria for allocation of nationally rare (red data book) and nationally scarce (notable) statuses are varied and complex (Shirt, 1987; Hyman & Parsons, 1992 etc). However, those that are relevant to this report are listed in brief here.

· Endangered (RDB-1). The rarest taxa. Taxa in danger of extinction in Great Britain; species with very few recorded localities or living in especially vulnerable habitats.

· Vulnerable (RDB-2). Very rare species. Taxa likely to move into the RDB1 category; species declining in their range.

· Rare (RDB-3). Rare species. Taxa with small populations and which are at risk; species estimated to occur in 15 or fewer of the 10-km squares in the national Ordnance Survey grid since 1970.

· Insufficiently known (RDB-K). Species thought to be very rare in Britain, recorded from less than 15 of the 10-km squares of the national Ordnance Survey grid since 1970, and which warrant RDB classification of some sort, but for which there is a recognized lack of accurate information. (No species found in this survey.)

· Nationally scarce (notable A). Very local species, thought to occur in 16 to 30 of the 10-km squares of the national Ordnance Survey grid since 1970. 

· Nationally scarce (notable B). Very local species, thought to occur in 31 to 100 of the 10-km squares of the national Ordnance Survey grid since 1970. 

· Nationally scarce status is sometimes not subdivided into categories A and B, (notable, occurring in 16 to 100 10-km squares).

· Very local. A rather more subjective appraisal of a species’ scarcity, based on published accounts and the experience of the recorder.

Nationally rare (Red data book) species

Diaperis boleti (Linnaeus), a medium-sized black and red fungus beetle, family Tenebrionidae. Status: vulnerable (red data book category 2, Shirt, 1987; Hyman & Parsons, 1992). This very rare beetle breeds in large decaying bracket fungi attached to dead and decaying broad-leaved trees. Until recently, this very rare insect was only known from a handful of localities. Between 1970 and the review of British Coleoptera (Hyman & Parsons, 1992) it was found only in East Sussex, East Kent and Huntingdonshire. However, it appears to have become slightly more widespread (or perhaps looked for by entomologists) during the last decade and there have been several recent records from Norfolk, Suffolk and Essex. It remains, however, a very rare species and its precise habitat requirements are still not fully understood. It is apparently relatively easy to breed in captivity, but is so very seldom found in the wild, even though large bracket fungi are common and widespread. Several specimens were found in a large rotting bracket fungus attached to a dead standing oak trunk, 11.vii.2005.

Eustalomyia hilaris (Fallen), a medium-sized black and grey fly, family Anthomyidae. Status: nationally rare (red data book category 3, Falk, 1991b). This scarce fly breeds in the dead-fly food stores collected by various solitary wasps in tunnels in rotten wood. The wasps catch and kill the flies, stuff them into their tunnels in tree stumps and logs, sometimes using old beetle burrows, then lay their eggs. The resulting grubs eat the dead flies. Members of the fly genus Eustalomyia lay their eggs inside these same burrows and their maggots eat the dead insects before the wasp grubs develop. The stores of dead flies represent a considerable investment for the wasps, and are often taken over by other insects including several species of wasp and fly. This interloping behaviour is sometimes termed ‘cuckoo’ parasitism or, more correctly ‘cleptoparasitism’. E. hilaris is predominantly a southern species, with most modern records coming from the Thames Valley and London area. Since the initial Diptera review was carried out (Falk, 1991b), further records have been made indicating that the status of this fly should probably be reduced to nationally scarce in the forthcoming review (Ismay, in preparation). One specimen was found resting on a tree trunk, 13.vi.2005.

Nationally scarce (notable) species

Brachypalpus laphriformis (Fallen), a large hive-bee mimicking hoverfly, family Syrphidae. Status: nationally scarce (notable, Falk, 1991b). This scarce hoverfly breeds in the flooded rot holes of large broad-leaved trees, either where tree limbs have fallen off leaving a hollow void, or in the large ‘saddle’ areas between massive branches. Its larva has a long breathing tube, like a tail, earning it and its relatives the name rat-tailed maggot. The larvae feed on decaying organic matter, fallen leaves and drowned insects in the water. It is mainly a southern and western species, with most records from Hampshire (Ball & Morris, 2000). There is an old (before 1960) record from the 10-km square TQ49 in which Hainault Lodge lies. This new record from Hainault Lodge is right on the very edge of the insect’s known distribution in England. One specimen was seen flying around a large beech tree, 25.v.2005.

Chorisops nagatomii Rozkosny, a small green and yellow soldier fly, family Stratiomyidae. Status: nationally scarce (notable, Falk, 1991b). The exact ecological requirements of this fly are not precisely known. Its larvae are probably semi-aquatic, living in wet leaf litter, wood mould and soil. Many of its close relatives are fully aquatic as larvae. It has been found in woodlands, peat fens, a chalk pit and gardens. It appears to be a southern species, with records from southern England, south Wales and East Anglia (Drake, 1991). One specimen was caught on the wing 2.ix.2005.

Diplocoelus fagi Guerin-Meneville, a minute brown and grey fungus beetle. Status: nationally scarce (notable B, Hyman & Parsons, 1992). Although previously regarded as being an ancient woodland indicator species, this beetle has recently been found fairly frequently in the London area associated with sycamore trees infected by the sooty bark disease, Cryptostroma corticale, an apparent change or extension in its feeding preference. However, at Hainault Lodge it was found in its ‘traditional’ habitat — under fallen and cut fungoid beech logs on 11.vii.2005 and 2.ix.2005.

Eledona agricola (Herbst), a small black fungus beetle, family Tenebrionidae. Status: nationally scarce (notable B, Hyman & Parsons, 1992). Known from ancient woodlands in central and southern England and south Wales, this scarce beetle breeds in very dry powdery bracket fungus growing on broad-leaved trees. Many specimens were found in a large rotting bracket fungus attached to a dead standing oak trunk, 11.vii.2005.

Hallomenus binotatus (Quensel), a small brown fungus beetle, family Melandryidae. Status: nationally scarce (notable B, Hyman & Parsons, 1992). A widespread, but very local species associated with rotten timber and fungi in ancient broad-leaved woods. Many specimens were found in a large bracket fungus attached to a dead standing oak trunk, 13.vi.2005.

Lasius brunneus (Latreille), a small brown ant, family Formicidae. Status: nationally scarce (notable A, Falk, 1991a). This is a very local species restricted mainly to central and southern England from Essex to Shropshire. It seems to be centred on the Thames and Severn Valleys (Edwards, 1998), and may be spreading. It nests exclusively in dead wood (logs and standing timber) where it excavates its galleries, and it is particularly associated with ancient woodlands. It is particularly well established in the Windsor area, where it was first discovered in Britain in 1923. In the London area it is relatively widespread now. Many specimens were found under logs and under loose bark of dead trees and stumps, 25.v.2005, 13.vi.2005, 11.vii.2005 and 2.ix.2005.

Magdalis cerasi (Linnaeus), a small black weevil, family Curculionidae. Status: nationally scarce (notable B, Hyman & Parsons, 1992). Although widespread throughout England, this is a very local species of ancient woodlands and old hedges. It breeds in the dead twigs and small branches of oak trees, and also in blackthorn, hawthorn, pear, apple and rowan. One specimen was beaten from oak branches 25.v.2005.

Melandrya caraboides (Linnaeus), a large blue/black fungus beetle, family Melandryidae. Status: nationally scarce (notable B, Hyman & Parsons, 1992). Although widespread across England Wales and much of lowland Scotland, this beetle is very local, and is limited to ancient broad-leaved woodlands and parklands. The dead and broken remains of a specimen were found in wood mould scooped out from a hollow mulberry tree, 2.ix.2005.

Polydrusus splendidus (Herbst), a medium-sized metallic green weevil, family Curculionidae. Status: nationally scarce (notable A, Hyman & Parsons, 1992). This very local weevil occurs on various broad-leaved trees, including hazel, oak, beech, apple and sallow in southern England. Until recently it was only known from Sussex, Hampshire and Kent, but has since been recorded in several localities in the London area. One specimen was beaten from trees 13.vi.2005.

Prionychus ater (Fabricius), a large black fungus beetle, family Tenebrionidae. Status: nationally scarce (notable B, Hyman & Parsons, 1992). This beetle breeds under the loose bark of dead and decaying broad-leaved trees and is particularly associated with ancient woods and parks, in southern England and Wales. The dead and broken remains of a specimen were found in wood mould scooped out from a hollow mulberry tree 2.ix.2005.

Pyrochroa coccinea (Linnaeus), a large red ‘cardinal’ beetle, family Pyrochroidae. Status: nationally scarce (notable B, Hyman & Parsons, 1992). Associated with dead and decaying broad-leaved trees in ancient woods in England and Wales, adults are usually found flying, whilst the characteristic flattened larvae are found under the bark of dead trees and logs. Several adults were seen flying about and crawling on logs, 25.v.2005 and 13.vi.2005.

Tillus elongatus (Linnaeus), a small red and black ‘checkered’ beetle, family Cleridae. Status: nationally scarce (notable B, Hyman & Parsons, 1992). This uncommon beetle is a denizen of ancient broad-leaved woodlands in central and southern England and south Wales. Its larvae are predatory on various wood-boring beetles that live in dead and decaying timber, in particular Ptilinus pectinicornis (Linnaeus) and Anobium species. Neither of these hosts were found during the survey, but they are both common and widespread and are both likely to occur also at Hainault Lodge. A single specimen of Tillus elongatus was found flying around fallen and cut logs, 11.vii.2005.

Very local species

Dacne rufifrons Fabricius, a small blue and red fungus beetle, family Erotylidae. This local beetle breeds in dry fungus and dead fungoid timber of broad-leaved trees, in England and Wales. Many specimens were found in a large bracket fungus on a dead standing oak trunk, 13.vi.2005.

Dendrophilus punctatus (Herbst), a small black scavenger beetle, family Histeridae. This beetle lives mainly in bird nests in hollow trees, but is also recorded from rotten fungus and decaying wood. One was found in a large bracket fungus on a dead standing oak trunk, 13.vi.2005.

Epuraea limbata Olivier, a small pink fungus beetle, family Nitidulidae. Status: very local. This local beetle is found in rotten fungus and under fungoid bark of broad-leaved trees in England and Scotland. Many specimens were found in a large bracket fungus attached to a dead standing oak trunk, 11.vii.2005.

Gnathoncus nannetensis (Marsham), a small black scavenger beetle, family Histeridae. Although mainly recorded from bird and animal nests in hollow trees, it is also recorded from fungus and fungoid wood. One was found under a small oak log at the base of a large oak tree, in company with the tree ant Lasius brunneus, 11.vii.2005.

Leptothorax nylanderi (Foerster), a small brown and orange ant, family Formicidae. Status: very local. This uncommon species of south-east England, Severn Valley, Thames Valley and southern East Anglia forms small colonies under the loose bark of trees and in dead tree stumps. Several specimens were found under loose bark of logs and dead tree trunks, 13.vi.2005 and 11.vii.2005.

Ochina ptinoides Marsham, a minute grey woodworm beetle, family Anobiidae. Status: very local. Although widespread in Britain, this beetle is rather uncommon and scarce. It breeds in the dead and dying stems of ivy, Hedera helix, and usually only occurs in old woodlands where large ivy stems are available. Although provisionally listed with nationally scarce (notable B) status by Hyman (1985), this was not confirmed by Hyman & Parsons (1992). Several specimens were beaten from ivy, 13.vi.2005.

Polydrusus pilosus Gredler, a small brownish weevil, family Curculionidae. Status: very local. This weevil was only recognized as British in 1934 and has long been regarded as a northern species associated with conifer trees. However it has recently been shown to be more widespread and to occur on a wide range of broad-leaved trees too. Although suggested as being nationally scarce (notable A) by Hyman (1985), this was not confirmed by Hyman & Parsons (1992). One specimen was beaten from oak trees, 25.v.2005.

Rhadinoceraea micans (Klug), a medium-sized black sawfly, family Tenthredinidae. Status: very local. This sawfly has larvae that feed on the leaves and flowers of yellow flag iris, Iris pseudacorus, and although it can occur commonly in some localities, it is usually scarce, and confined to England south of a line from the Wash to the Severn. It is reported to have become more widespread in the last 30 years. Larvae were seen feeding on iris leaves and adults were flying about, 25.v.2005.

Discussion

It is clear from the species list that many of the insects found in Hainault Lodge are those associated with old or ancient woodland or pasture-woodland, confirming that the invertebrate fauna supports historical evidence of the woods’ antiquity.


Ancient woodlands have received some considerable attention from ecologists, following the publication of lists of ‘indicator’ species by Harding & Rose (1986). These authors studied ‘saproxylic’ beetles — those that feed in dead, decaying and fungoid wood and in the fungus feeding on this wood. They divided their species into three groups, purporting to demonstrate the strength of the link between each species and the known ancientness of the woods in which they were found. These groups are:

· Group 1. Species which are known to have occurred in recent times only in areas believed to be ancient woodland, mainly pasture-woodland.

· Group 2. Species which occur mainly in areas believed to be ancient woodland with abundant dead-wood habitats, but which also appear to have been recorded from areas that may not be ancient or for which the locality data are imprecise.

· Group 3. Species which occur widely in wooded land, but which are collectively characteristic of ancient woodland with dead-wood habitats.

They list several known ancient woods and list the indicator species recorded from each locality. Seven beetle species listed by Harding & Rose (1986) were found at Hainault Lodge. These are:

Species


H & R group


Tillus elongatus


3


Diplocoelus fagi


2


Eledona agricola


3


Prionychus ater


3


Pyrochroa coccinea


3


Hallomenus binotatus


3


Melandrya caraboides

3

Others have then attempted to compare and contrast sites by constructing numerical indices based upon these lists. For example, Alexander (1988) and Harding & Alexander (1994) suggested scores for the ‘indicator’ beetle species listed by Harding & Rose (1986), those most linked to ancient woodland scoring higher than those only collectively associated, thus:


Harding and Rose group

 Alexander score



Group 1



3



Group 2



2



Group 3



1


Examining species lists from various sites enabled Harding & Alexander (1994) to prepare a table of species scores, the so-called index of ecological continuity, for well-known ancient woodland sites in Britain. Large and well-studied ancient woods score very highly — Windsor Forest with 233, New Forest with 183 and Moccas Park with 129, these being Britain’s top three sites. However, most ancient woods score much lower (Harewood Forest 22, Nettlecombe Park 23, Bookham Common 20, Ashtead Common 33 etc), and an index value of 20 appeared to identify the most important sites in a national series studied by Alexander (1995).



Further interest in these saproxylic species has produced more work, in particular on beetles, one of the groups of insects most strongly associated with old woods. Fowles (1997) discussed the rationale behind establishing a new system of scoring woods, based on species rarity scores and sought to establish a wider base of saproxylic species upon which scoring could be calculated. Fowles et al. (1999) gave a much longer list of 599 beetle species than Harding & Rose’s  (1986) limited list of 196 species, and included common saproxylic species as well as the scarcer ‘indicator’ species. They suggested a scoring system based upon national scarcity as follows:


Score
Status

1
common

2
local

4
very local/uncertain

8
nationally scarce (notable B)

16
nationally scarce (notable A)/ RDBK (insufficiently known)

24
RDBI (indeterminate)/ RDB3 (nationally rare)

32
RDB1 (endangered)/ RDB2 (vulnerable)/ RDB appendix (extinct)


Fowles et al. (1999) tested the reliability of these scores against 126 published and unpublished species lists from various woodland localities across Great Britain, and satisfied themselves, and other colleagues, that the scheme had some value in comparing and contrasting woods in terms of the quality of their dead-wood beetle faunas. A minimum threshold of 40 qualifying species was thought sufficient to ensure that unreliable (short and therefore unrepresentative) lists could be excluded. To overcome the bias of recording effort, especially at well-known and oft-visited sites, they suggested the calculation of a ‘saproxylic quality index’ (SQI), as well as a ‘total saproxylic quality score’. This was achieved by dividing the total score by the number of qualifying species and multiplying by 100.


Again, not surprisingly, Britain’s top sites had huge scores. Windsor Forest, for example, produced a list of 365 qualifying species, a total score of 3092 and an index of 847.1. Fowles et al. (1999) suggest a saprozylic quality index approaching 600 could denote a site of international importance (they give 7 sites) and an index over 500 could denote a site of national importance (a further 8 sites listed). They also give a list of 42 sites with scores ranging from 488.7 to 236.6.


This calculation applied to Hainault Lodge is done in the species list. Here it is demonstrated that 26 qualifying species achieved a total score of 102, giving a saproxylic quality index of 392.31. However, this calculation must be viewed very cautiously since the species list falls well short of the 40 qualifying species that ought to be a minimum recorded. But it nevertheless gives an indication of the high dead-wood quality of the habitat of Hainault Lodge. Further survey work in the future could probably find several more saproxylic species to bolster this calculation.


As well as the numerous woodland beetles, many of the other insects recorded are typical of woods and are somehow connected with trees or woodland plants. The hoverflies Brachypalpus laphriformis, Myathropa florea, Pipiza austriaca and Xylota lenta are all woodland specialists. The red data book fly Eustalomyia hilaris has a life history intimately connected to old trees in which wasps and beetles have been burrowing. The soldier flies Chorisops nagatomii and C. tibialis breed in wood mould. And purple hairstreak, speckled wood and orange tip are all typical woodland butterflies.

If Hainault Lodge were to be considered part of Hainault Forest and this much larger area were to be surveyed, it is likely that a much longer list of saproxylic beetles and other woodland insects would be produced, again, emphasizing the importance of the Lodge and Forest for invertebrates.

Conclusion

Although small in size and isolated from other nearby woodlands, Hainault Lodge is shown to have a very interesting invertebrate fauna. Several scarce and unusual insects were found. Most of these are species that breed in dead and decaying broad-leaf timber, and which are particularly associated with ancient woodlands where a continual supply of falling trunks and branches has enabled these communities to survive. The relic nature of Hainault Lodge, part of the once much more extensive Hainault Forest, is confirmed.

References

Alexander, K.N.A. 1988. The development of an index of ecological continuity for deadwood associated beetles. Antenna 12: 69-70.

Alexander, K.N.A. 1995. Historic parks and pasture-woodland: the National Trust resource and its conservation. Biological Journal of the Linnean Society 56 (Supplement): 155-175.

Ball, S.G. & Morris, R.K.A. 2000. Provisional atlas of British hoverflies (Diptera, Syrphidae). Abbots Ripton: Biological Records Centre.

Drake, C.M. 1991. Provisional atlas of the larger Brachycera (Diptera) of Britain and Ireland. Monks Wood: Biological Records Centre.

Edwards, R. 1998. Provisional atlas of the aculeate Hymenoptera of Britain and Ireland. Part 2. Abbots Ripton: Biological Records Centre.

Falk, S. 1991a. A review of the scarce and threatened bees, wasps and ants of Great Britain. Peterborough: Nature Conservancy Council.

Falk, S. 1991b. A review of the scarce and threatened flies of Great Britain (part 1). Peterborough: Nature Conservancy Council.

Fowles, A.P 1997. The saproxylic quality index: an evaluation of dead wood habitats based on rarity scores, with examples from Wales. Coleopterist 6: 61-66.

Fowles, A.P., Alexander, K.N.A. & Key, R.S. 1999. The saproxylic quality index: evaluating wooded habitats for the conservation of dead-wood Coleoptera. Coleopterist 8: 121-141.

Harding, P.T. & Alexander, K.N.A. 1994. The use of saproxylic invertebrates in the selection and evaluation of areas of relic forest in pasture woodland. British Journal of Entomology and Natural History 7 (supplement): 21-26.

Harding, P.T. & Rose, F. 1986. Pasture-woodlands in lowland Britain: a review of their importance for wildlife conservation. Abbots Ripton: Institute of Terrestrial Ecology.

Hyman, P.S. 1985. A provisional review of the status of British Coleoptera. Invertebrate Site Register Report No. 60. Peterborough: Nature Conservancy Council.

Hyman, P.S. & Parsons, M.S. 1992. A review of the scarce and threatened Coleoptera of Great Britain. Part 1. Peterborough: Joint Nature Conservation Committee.

Ismay, J. in preparation. A review of the scarce and threatened flies of Great Britain (part 2). Peterborough: Nature Conservancy Council.

Shirt, D.B. (ed.) 1987. British red data books: 2. Insects. Peterborough: Nature Conservancy Council.


