
Development of a Biodiversity Management Plan 
for a Cumbrian Tourism and Leisure Complex 

Submitted August 2008 

The plan was developed by a post g raduate student at Lancaster University 
Environment Centre.



 
1

Development of a Biodiversity Management Plan for a Cumbrian Touri sm 
and Lei sure  Complex 

Abstract  

The Langdale Estate is a 35 acre hotel and leisure complex within the Langdale 
Valley of Cumbria. The estate would like the site t o be environmentally managed to 
maximise its contribution to biodiversity and have asked for a biodiversity survey 
of the land to be carried out. Biodiversity can be managed through Biodiversity 
Action Plans. These plans will identify priority sp ecies which may demonstrate low 
abundance and put together management plans which w ill manipulate the site in an 
attempt to maintain or increase biodiversity.  

Surveys were carried out for birds, butterflies, be es, amphibians, reptiles, 
vegetation and mammals. The site was divided into t wo areas, the first, the main 
estate which comprises of the hotel, restaurants, l odges and the country club, the 
second is Birch Hill Wood and Elterwater grassland,  4 hectares of woodland and 1.6 
hectares of grassland which was previously grazed b y sheep.  

The survey results show that the site contains 27 s pecies of birds, 4 species of 
butterfly, 3 species of bumblebees, 3 different pla nt communities and 8 species of 
mammals. Of these, 5 species and 2 habitats are lis ted under national and local 
biodiversity action plans; marsh tit, spotted flyca tcher, song thrush, house sparrow 
and common pipistrelle, oak - birch woodland and de veloping grassland and have 
been incorporated in a Langdale biodiversity action  plan. 

The diversity of species present on site is varied;  birds show a modest number 
of species whereas other groups such as the butterf ly do not. Management of the 
site can change the existing structure into a more inhabitable one to maintain or 
increase the current level of biodiversity. A reduc tion in shrub layer of the 
woodland and the introduction of new plant species to the grassland will provide 
more habitats for butterflies whereas the removal o f non native shrubs and the 
planting of native ones will provide more food reso urces for birds and mammals. 
Carrying out the suggested management strategies wi ll help develop diversity 
richness within the estate, especially those that w ill benefit the species listed on the 
Langdale Biodiversity Action Plan.  

Keywords —Biodiversity, management, conservation, C umbria, Biodiversity 
Action Plans. 

Word count — 8461. 
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Figure 1.  A map of 
Elterwater. Areas shaded green display 
in detail the Langdale Estate land.  

Figure 2.  A map of North 
West England display ing the location of 
the Langdale Estate 

INTRODUCTION 

 

Within Britain the countryside and wildlif e conjure up images of tranquillity  and 
recreation. It is these qual ities that enable it to prov ide economic and soc ial values  
for the people through recreational activities and organisations such as the wi ldl if e 
trust. Conservation is important as it works  towards preserving and enhancing the 
wi ldl if e around us, making people aware of  the f ull diversity  plants and animals  
Brit ain has t o off er. Conserv ing rare species brings  about publ ic interest and 
involvement which in t urn generates income wit h est abl ishments such as nature 
reserves. Conservation also prov ides  educational values,  teaching the next  
generation the consequences of  not prot ecting our herit age. 

The Lansdale Estate is a hotel and leisure complex wit hin the Langdale Valley  
of  Cumbria (Figure 1). It l ies 5km west of  Ambles ide, on the northern bank of  the 
Great Langdale Beck  west  of  Elterwater (Figure 2) wit hin a designated Area of  
Outstanding Natural  Beauty  (AONB). The main estate is comprised of  35 acres of  
natural woodland, streams  and tarns. The complex itself  has a hotel, country  club 
and timeshare lodges (Jecock et al.,2003).  

 

 

           

 

 

 

 



 
3

The history of  the site can be traced back t o the 17th Century , when Cumbria 
was renowned f or its sheep f arming, and Langdale Estate started out as a Woolen 
Mill. Wool f rom local f locks was processed by  the mil l which was driven by  a wat er 
wheel powered by  the Great Langdale Beck1. In 1823, a local ent repreneur Dav id 
Huddlestone bought the sit e and turned t he mil l over t o manuf acturing gunpowder 
(Jecock et al., 2003). The Elterwater Gunpowder Works was one of seven powder 
manuf acturers within sout hern Cumbria. The Lake Dist rict prov ided an ideal location 
for gunpowder works due to the extensive rivers prov iding an ample head of  wat er 
for driv ing the f actories and the woodland surroundings a perf ect barrier to enclose 
any  explosions.  

Af ter World War 1 the demand f or gunpowder f ell dramatical ly  causing t he 
collapse of  the Cumbrian gunpowder industry . In 1930 the site was f orced to close 
and shortly  af terwards  was purchased by a local landowner who developed the land 
into a small hot el and cott ages (Jecock et al., 2003). In 1981 t he site was taken over 
by  the Langdale Partnership who introduced the notion of  timeshare properties on 
the site. The sit e was turned into a luxury  hotel and log cabin complex1. In 1987 
Scottish & Newcastle Breweries took over for 9 years and in 1997 the time share 
holders of  the log cabins bought out the brewery  and became the owners1. 

For 12 years now the site has been controlled by  the time share holders  
eff ectively  becoming the owners, who have dec ided that the estate should be 
env ironment ally  managed to maximise its contribution to biodiversity , and become an 
area that wil l blend back into its natural surroundings. To begin this  v ision, the estate 
has asked f or a biodiversity  survey  of  the land t o be undertaken, the scope of  which 
wi ll include surveys of  mammals, birds, amphibians, reptiles and vegetation. Once it  
is known which spec ies are present with their related abundance, a Biodiversity  
Action Plan (BAP) can be prepared to conserve those species present.  

Biodiversity means the variety  of  lif e which includes  al l liv ing organisms, as well  
as biodiversity  stating what is around us, it links in with possibilities to maintain that  
variety  and how to increase it. It is this def inition that brings about Biodiversity Action 
Plans (Cumbria Biodiversity  Part nership, 2001). The BAP is a way of  conserving 
wi ldl if e by  identif ying conservation priorities within habitats and species. Once priority  
species, such as locally  decl ining song birds, have been identified, targets can be 
made and worked towards, ensuring a greater sustainability  wit hin the env ironment.  
Hav ing set targets, progress needs to be monitored to ensure they  are realistic and 
that work is continually  eff ective in conserv ing the environment (Cumbria Biodiversity  
Partnership, 2001).   

By  carrying out a Biodiversity  Action Plan for Langdale Estate t he diversity of 
the site can be measured and key species related to local and national plans  

                                                                         

1 Estate inform ation obtained from  www.langdale.co.uk on 22/02/08 
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enabl ing the prov ision of  management strat egies to maintain and enhance the 
biodiversity . Key species of  the Langdale Est ate wil l be those most amiable and 
interesting to the public and easi ly surveyed. They are discussed below.  

 

Birds 

Birds are an ideal measure of  biodivers ity  as they are widely  distributed and 
easi ly  surveyed (Bibby , 2000). Rev iewing population trends, dat a collected bet ween 
1994 and 2007 shows  27 species have significantly  decl ined by  more t han 25% and 
46 spec ies have signif icantly  increased by  more t han 25% (Risely et al., 2007).  
Several woodland species and migrating birds have shown declines in numbers. This  
may  be due to habitat det erioration, climate change eff ecting migration schedules, or 
hunting pressure in the wintering grounds. One particular study by Hewson et al.  
(2007) has analysed survey  data and calculated dec lines and increases of  woodland 
bird species bet ween the mid 1980’s and 2004. During this period 8 spec ies have 
shown a decline of  greater than 25 percent, and 12 species showed an increase 
larger than 25 percent.  This  previous data illustrat es t hat populations f luctuat e f rom 
year to year, alt hough some species such as t he spotted fly catcher Muscicapa striata 
continue to dec line indicating that birds are very  versatile and need monit oring to 
keep current with population trends. 

Table 1 shows all  the spec ies  prev iously  recorded within t he 10km grid square 
that the Langdale Estate lies wit hin and theref ore maybe recorded during the present  
study. The National BAP identifies 60 bird species, of  which 2; curlew Numenius  
arquata and spotted fly catcher have been mentioned in Table 12.  

 

Table 1.  A list of all bird species rec orded in grid square NY32 in 2007 by the British Trust  
for Ornithology3.   

Common Name Scientific Name Common Name Scientific Name 

Blackbird Turdus merul a Meadow pipit Anthus pratensis 
Blackcap Sylvia atricapilla Mistle thrush Turdus viscivorus 
Black-headed gull Larus ridibundus Mute swan Cygnus olor 
Blue Tit Cyanistes c aerul eus Nuthatch Sitta europaea 
Buzzard Buteo buteo Oystercatc her Haematopus  ostral egus 
Canada goose Branta canadensis Pheasant Phasianus colchicus 
Carrion crow Corvus corone Pied wagtail Motacilla alba 
Chaffinc h Fringilla coelebs Robin Erithacus rubecula 

Chiffchaff Phylloscopus c ollybita Rook Corvus frugilegus 

                                                                         
2 Data obtained from  www.ukbap.org.uk on 15/07/08 
3 Data obtained from  www.bto.org/birdtrack on 18/07/08.  
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Cormorant Phalacrocorax c arbo Sedge warbler Acrocephalus  
schoenobaenus 

Curlew Numenius arquata Siskin Carduelis spi nus 
Dipper Cinclus cinclus Skyl ark Alauda arvensis 

Dunnoc k Prunella modularis Sparrow hawk Accipiter nis us 

Garden warbler Sylvia borin Spot ted fl ycatc her Muscicapa s triata 

Goldcrest Regulus  regulus Stoc k dove Columba oenas 

Goosander Mergus merganser Swallow Hirundo rus tica 

Great spotted 
woodpec ker 

Dendroc opos major Swift Apus apus 

Great tit Parus major Tawny owl Strix aluco 

Grey her on Ardea cinerea Treecreeper Certhia familiaris 

Grey wagtail Motacilla ciner ea Tufted duc k Aythya fuligula 

Greyl ag goose Anser anser Wheatear Oenanthe oenanthe 

House marti n Delichon urbica Whitethroat Sylvia communis 

Jackdaw Corvus monedul a Willow warbler Phylloscopus trochilus 

Lesser blac k-bac ked gull Larus fuscus Woodpigeon Columba palumbus 

Magpie Pica pica Wren Troglodytes troglodytes 

Mallard Anas platyrhy nchos   

 

Repti les and Amphibians 

Numbers of repti les and amphibians have declined over the last 50 years within 
the United Kingdom4. The natterjack toad Epidalea calamita, sand l izard Lacerta 
agi lis and smoot h snake Coronella austriaca are classed as  endangered. Due to the 
few species within the reptile and amphibian group conservation is essential to 
prevent extinction.  

There are 12 native species of  amphibians and reptiles within Britain including 
newts, t oads, f rogs, lizards and snakes. Brit ain has 2 alien spec ies  which have 
established populations  and become permanent residents, the marsh f rog Rana 
Ridibunda and the edible f rog Rana esculenta. According to the 1973 atlas of  reptiles  
and amphibians, southern Cumbria should present common toad Bufo bufo, common 
frog Rana temporaria, great crest ed newt Trit urus cristatus, smoot h newt Triturus  
vulgaris, slow worm Anguis fragi lis, common lizard Lacerta vivipara, grass snake 
Natrix natrix and adder Vipera berus (Arnold, 1973). The NBN gateway  dataset f or 
species recorded within the 10km square surrounding the estate agrees with the 
1973 atlas but also adds the palmate newt Trit urus helveticus to the list 5. The 1995 
Atlas of  reptiles and amphibians indicates that the great crest ed newt and the smooth 

                                                                         
4 Data obtained from  www.narrs.org.uk on 15/03/08 
5 Data obtained from  www.www.nbn.org.uk on 15/07/08 
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newt have disappeared f rom southern Cumbria but all other species prev iously  
mentioned are still present (Arnold, 1995). Reasons f or declining numbers in 
amphibians and reptiles are loss of habitat. An important habitat for reptiles and 
amphibians especially  the natterjack toad is heat hlands which have shown a national 
decrease over the years (Nature conservancy  council, 1987). The national BAP 
identif ies 10 spec ies of  reptiles  and amphibians2 (Appendix A). The Cumbria BAP 
identif ies the natterjack toad and great crested newt as priority species (Cumbria 
Biodiversity  Part nership, 2001).  

 

Butterflies and Bumblebees 

Britain’s Butterflies are declining and have been f or 2 decades. Studies by  
Butterf ly Conservation in 2007 discovered t hat three quarters of  the UK’s 59 res ident  
species are declining. 21 species have declined by  over 30 percent in the last 25 
years and 15 species are displaying range spreading due t o climat e change (Fox et  
al., 2007). I n 2007 the National Biodiversity Action Plan was rev ised and with this  
rev ision 24 butterf lies were placed on t he priority  species list in contrast to the 11 that  
were listed in 1995. In order to be placed on the list the butterfly  has to have declined 
by  a minimum of  25 percent. According t o the Millennium Atlas of  Butterflies 13 
species of  butterfly  have been recorded wit hin t he area surrounding Langdale Estate 
(Table 2) (Asher et al, 2001), of  which mountain ringlet Erebia epiphron, small heath 
Coenonympha pamphilus and small pearl-bordered f ritillary Boloria selene have 
been identif ied in the National BAP2. None of the species recorded within the 
Langdale area have been listed on the Cumbria BAP however it does identif y  high 
brown f ritillary  Argynnis adippe, marsh f ritillary  Euphydryas aurinia and pearl-
bordered f ritillary Boloria euphrosyne (Cumbria Biodiversity  Partnership, 2001).  

 

Table 2. A list of all species likely to be found withi n the Langdale Area acc ording to 
Millennium Atlas of But terflies (Asher et al. , 2001). 

Common Name Scientific Names Common Name Scientific Name 

Camberwell beauty Nymphalis antiopa Painted l ady Vanessa cardui 
European peac oc k Inac his io Red admiral Vanessa atal anta 
Green veined white Pieris napi Small heath Coenony mpha 

pamphilus 
Large s kipper Ochlodes faunus Small pearl bordered fritillary Boloria s elene 
Meadow brown Maniola jurtina Small tortoises hell Aglais urticae 
Mountain ringlet Erebia epiphron Small white Pieris rapae 
Orange tip Anthocharis 

cardami nes 
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Bumblebees have also suffered f rom national decline over the past 50 years. 
This is mainly  due to decline of  suitable f eeding grounds and a change in diets  
(Williams, 2005).  Bumblebees f eed mainly  on nectar and pollen prov ided by  
flowering plants, which have been reduced by  the disappearance of  unimproved 
grasslands and hay  meadows. Within Britain there are 25 species of  bumblebee with 
9 of  these under threat of  extinction6. The bumblebee atlas of  1975 recorded 6 
species within Southern Cumbria, white-tailed Bombus lucorum, buf f tailed Bombus  
terrestris, early  Bombus pratorum, garden Bombus hortorum, common carder 
Bo mbus pascuorum and northern white tailed Bombus magnus (Alf ord, 1975). The 
Cumbria BAP does not identif y  any bumblebees as priority  species and none of  the 
species l ikely to be f ound within the study site are l isted on t he National BAP2  
(Cumbria Biodiversity Part nership, 2001).  

 

Mammals 

There is very  little dat a available on the overall population trends of British 
Mammals; t his is partly  due to t he diff iculty  in measuring their dens ities  (Harris et al,  
1995). Within Brit ain there are 62 species of  land mammals (including bats), 40 
species are native and 22 spec ies are alien spec ies7. Bet ween 1995 and 2005 the 
UK saw a positive 40% inc rease of  native mammals and a 22% decrease in national 
abundances, showing that some species are decl ining but the majority  show stable 
or increasing populations. The national BAP has identif ied 12 species of  terrestrial  
mammals as under t hreat and in need of  conservation measures2 (Appendix B).  
Within Cumbria however only 1 has been identif ied as needing to be conserved and 
that is  the water vole Arvicola t errestris  (Cumbria Biodiversity Partnership, 2001). Of  
the 62 species  of  mammals within Britain, those likely to be encountered within 
Southern Cumbria are l isted in Table 3. 

 

Table 3. Mammal speci es likel y to be found in southern Cumbria including the Langdale 
Estate area (Arnold. 1993).  

Common Name Scientifi c Name Common Name Scientifi c Name 

Badger Meles meles Mole Talpa europaea 
Bank vole Clethrionomys glareolus Otter Lutra l utra 
Brown rat Rattus norvegicus Pipistrelle bat Pipistrellus pi pistrellus 
Common shrew Sorex araneus Rabbit Oryctolagus cuniculus 
Dormous e Muscardinus  

avellanarius 
Red deer  Cervus elaphus 

                                                                         
6 Data obtained from  www.bum blebeeconservationtrust.co.uk on 1/08/07 
7 Data obtained from  www.jncc.gov.uk/page-1757 on 2/08/07 
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Field vole Microtus agrestis Red squirrel Sciurus vul garis) 
Fox Vulpes  vulpes Roe deer Capreolus capreolus 

Grey squirrel Sciurus carolinensis Stoat Mustela erminea 

Hedgehog Erinaceus europaeus Water vole Arvicola terrestris 

Mink Mustela vison Weas el Mustela nivalis 

 

Bats 

Bat populations make up one third of  all mammal species, which in the UK have 
been declining for the past 60 years. Today most bat populations are stable and 
showing signs  of  recovering, with the exception of  the greater horseshoe bat  
Rhinolophus ferrumequinum, which has declined annually  by  6.8% bet ween 1997 
and 2003 (Batterby , 2005). The main reasons f or declining bat populations are 
decl ining populations of  insect prey  which is due to a number of f actors such as an 
increase in agricult ure where insecticides are used and the loss of  wetland habitats  
and hedgerows, which also pose a threat, due to t he reduction of insect rich feeding 
sites. As well as prey abundance ef f ecting bat populations, t he availability of  roosting 
sites has reduced over the years causing f urther decline2. Monitoring of the Estate 
has been ongoing f or 15 years and has recorded a bat roost wit hin the main complex  
of  the site. Reports of  this site have recorded brandt’s bats Myotis brandii, deubenton 
bats Myotis daubentoni, common pipistrelles Pipistrelle pipistrellus, natterer’s bats  
Myotis nattereri, whiskered bats Myotis myst acinus and noctules Nyctalus noctula 
(pers comm. J Martin). The 1995 atlas of  British Mammals identif ies pipist rel le as  
being present within Sout hern Cumbria (Arnold, 1995a). Of  those likely  to be f ound 
on sit e, soprano pipistrelle is l isted on the current National BAP list2 (Appendix B),  
the Cumbria BAP lists all bats as priority species (Cumbria Biodiversity  Partnership,  
2001). 

 

The aim of  this study is to identif y  and prov ide ecological management 
methodologies f or Langdale Est ate, adv ising on a Biodiversity Action Plan f or the 35 
acre sit e. Included wit hin the aims, wil l be surveys related to bird, mammal, repti le,  
amphibian and veget ation populations.  Results from these surveys will  enable the 
prov ision of  a management plan, including det ailed plans of low, medium and high 
intensity  approaches. Any  f indings will be compared to the national BAP and the 
Cumbria BAP. 

 

 

M ETHODS 
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Figure 3.  The main estate which holds privately  
owned lodges, m ain hotel and sports complex and sits beside the 
great Langdale beck. 

The st udy  site was div ided int o 2 areas. The larger area of  the estat e (Figure 3) 
holds the main complex inc luding the hotel, lodges and rest aurants and is 5 hectares  
in size.  The smaller area is Birch Hill Wood which is 4 hectares in size along with 
Elterwat er Hall with prev iously  grazed grassland which is 1. 7 hectares in size (Figure 
4). Each area was surveyed separately . Birch Hill Wood currently  has a path f or a 
nature trail which will be used where possible f or safe manoeuv ring wit hin the wood 
and also to reduce disturbance to the woodland.  
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Bird Surveys                                

Figure 5 shows the planned Line transect surveys carried out on the main 
estate utilising met hods discussed by Bibby  et al (1998) which involved walking a set  
rout e throughout the study  site recording species both seen and heard. For the 
smaller woodland, a point count survey  was carried out. This method is  better suited 
due to the changing habits encount ered in this  type of  env ironment. Figure 6 shows  
the location of  the point stations. Observations were carried out at each stations f or 
10 minutes recording birds both seen and heard (Bibby, 1998). All surveys were 
undertaken bet ween 7am and 9am in late April, May  and June. This al lowed f or 
detecting early  and late breeders. 

Figure 4. Birch Hill Wood (blue hatched area) 
lies north of the Main Estate and along side is Elterwater 
grassland (pink hatched area). The square in the middle of 
Birch Hill Wood is the location of a hide. 
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Figure 5. The Main Estate: the yellow dots 
represent the transect walked for the bird survey  

Figure 6. The 9 count stations within Birch Hill  
Wood, represented by  black dots. Area A has been cleared for 
a proposed wood store. 
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Figure 7. Birch Hill Wood and the identified 9 
areas. Elterwater meadow is shown in pink hatching. Area A 
has been cleared for a proposed wood store. 

 

 

Veget ation Survey 

The present study undertook the National Vegetation Classif ication (NVC) 
method.  The woodland was  div ided int o 9 areas (Figure 7),  decided upon according 
to areas of  similar vegetation. Within these areas, quadrats of 50 met ers by  50 
meters were laid out (Rodwel l, 1991). Within each 50m x 50m quadrat all species of  
trees and shrubs were identif ied and abundance of  percentage cover (Appendix C) 
stated in order t o asses the canopy  of  the wood. Next the homogenous stands of  the 
field f lora within each area were distinguished and 6 quadrats, 4 meters by  4 meters  
were then set out (Rodwell, 1991). Within each quadrat all species of  f ield and 
ground flora were identified along with abundance cover. For Elterwat er grass land,  
smaller quadrats of  2 x 2 meters were carried out in accordance with NVC guidelines  
(Rodwell, 1992).  

On completion of  the data collection, results were tabulated and the f requency  
(number of  quadrat occurrences) (Appendix  C), of  each plant was  calculated. The 
results were compared against the NVC guide and t he community identif ied.  
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Figure 8. The location of 4 heat mats (black squares) 
placed in Birch Hill Wood for the reptile survey . The blue dot 
represents the pond in area 2. 

 

 

 

Repti les and Amphibians 

In order to survey  reptiles, squares of  black roof ing f elt, 1 meter by  1 meter 
were placed in open areas  of  the woodland4 as seen on Figure. 8. The objective 
being, t o provide a warm resting place as the dark rect angles will absorb t he warmth 
from the sun and prov ide a f avourable space. For the amphibian survey, the pond 
situated in the woodland in area 2 (Figure 8) was surveyed once during June. The 
perimeter of  the pond was walked while undertaking a v isual survey  of the wat er 
look ing for adults, spawns and tadpoles4.  

 

 

 
 

 

 

Butterflies and Bumblebees 

Birch Hil l Wood and Elterwat er Hall were surveyed for butterf lies and 
bumblebees. A set transect was determined linking all nine areas together as shown 
in Figure 9. This transect was walked during the warmest part of  the day  11 am to 3 
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Figure 9.  Transects walked for the Butterfly  and Bum blebee 
survey. The Black dotted line represents the transect walked in Birch Hill 
Wood and the pink line is the transect walked in Elterwater grassland. 

 

pm, once in May and again in June (Pollard & Yates, 1993). All observations of  both 
butterf lies and bumblebees were recorded; any  species wit hout positive identif ication 
were captured f or closer identif ication and released saf ely into the natural  
env ironment. 

The result of  this work wil l generate a species list with density estimat es for both 
butterf lies and bumblebees.  
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Mammals 

Small Mammal Surveys 

As smal l mammal populations are unpredictable (Alibhai and Gibbs, 1985) the 
scope of this section will be primarily  to col late a species list. The survey  was carried 
out within a small area of  the main estate (Figure 11) and Birch Hi ll Woodland 
(Figure 10). 

Three traps were locat ed in each areas depicted on Figure 8 and for the main 
estate and six traps were locat ed in the scrub land at the side of  the estate.  
Longworth traps were set out 24 hours prior t o the act ual survey f or pre-baiting 
where the traps  are set  on a pre-bait setting which allows the mammal t o ent er and 
exit the trap without being caught (Gurnell and Flowerdew, 2006). The traps were set  
wit h dry  straw as bedding material and dry  dog f ood as bait wit h a scent enhancer in 
the form of  peanut butter to improve the chances of  attracting rodents; meal worms  
are also added to attract insectivores (Ian Hartley. pers.comm.). 

Af ter the 24 hours of  pre-bating t he traps  were checked, additional f ood added 
and taken off  pre-bait. The pre baiting period was  set bet ween 7pm and 7pm the 
following day, this 24 hour period allowed for the attraction of  both nocturnal and 
diurnal species. Trapping start ed at 7pm and was completed at 7am. At the end of  
the trapping session traps  were checked with any  caught mammals identif ied and 
released. At 8.30 am the traps were reset with f ood and bedding and lef t until 2 pm to 
capture the diurnal species. 

At 2pm the traps  were checked, any  caught mammals were identif ied and 
released and this time al l equipment was gathered up.  
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Figure 10.  The location of Longworth traps 
within Birch Hill Wood shown as blue dots. 

 

Figure 11.  The location of Longworth traps on the 
main estate shown as blue dots. 
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Large Mammal Survey 

Birch Hill Wood was surveyed f or large mammals. As wit h the butterf ly and 
bumblebee survey  a transect was determined link ing all  nine areas together as  
shown in Figure 10. This survey was sl ightly different to the others depicted in this  
report as t he presence of  large mammals is being det ermined by  inf erence rather 
than actual counting of  numbers. Visual indications were used to indicate large 
mammal activ ity such as veget ation dist urbance and animal f aecal droppings. 

 

Bat Survey 

Within the roof of  the main building a bat colony  has established itself , the 
scope of this project would inc lude the det ermination of  species and number of  bats  
wit hin the colony. 

In order to survey  this roost, a Magenta Heterodyne bat detector was used. 
Bats f ly  at night just af ter dusk and early  in the morning at dawn8. The survey began 
at 9.15pm, which is the st art of  dusk in southern Cumbria, and carried t hrough till  
11pm when t he sky is completely  dark. The survey  involved positioning the bat  
detect or outside of  the roost in order that all the bats exiting the roost space were 
counted and the species identif ied (J Martin. pers.comm.) 

Once the main roost had been surveyed the main est ate, Elterwater Village and 
Birch Hill Wood was  walked f or 90 minutes in a transect to detect other bat species  
fly ing around the area8.  

 

 

RESULTS 

 

Birds 

From the survey  taken 27 species of  bird were identified (Table 4) including 
tawny  owl Strix aluco, sparrow hawk Accipiter nisus and swif t Apus apus which were 
seen overhead. The data were col lect ed and integrated so that the results with the 
highest number of  indiv iduals and species were used. The number of  birds on site 
has been converted into SI units of  densities per hectare (Table 4) in order t o be 
comparable to other available population data and to f orm a base density  f or f uture 

                                                                         
8Data obtained from   www.bats.org.uk/pages/nbmp on 25/06/08 
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studies. Birch H ill Wood is 4 hectares and theref ore the data collect ed is div ided by  4 
and the Main Estate is 5 hectares and theref ore the main estat e data is divided by 5. 

 

Table 4. Shows number of i ndi viduals encountered per area during the bird s ur vey and 
calculated bird densitys per area (indi viduals encountered di vided by area size). 

Species Birch Hill Wood/ 
indivi duals 
encountered 

Birch Hill 
Wood/ 
Density per 
hectare 

Main 
Compl ex/ 
Indi viduals 
encountered 

Main 
Compl ex/ 
density per 
hectare 

Blac kbird 3 0.75 3 0.60 
Blac kcap 5 1.25 2 0.40 
Blue Tit 4 1.00 5 1.00 
Buzzard 1 0.25 0 0.00 
Chaffinc h 7 1.75 4 0.80 
Chiffchaff 5 1.25 2 0.40 
Crow 0 0.00 2 0.40 
Goldcrest 5 1.25 3 0.60 
Great s pot ted woodpec ker 1 0.25 1 0.20 
Great tit 0 0.00 2 0.40 
Grey wagtail 0 0.00 1 0.20 
Jackdaws 0 0.00 7 1.40 
Jay 0 0.00 1 0.20 
Magpie 3 0.75 3 0.60 
Nuthatch 2 0.50 0 0.00 
Robin 3 0.75 5 1.00 
Rooks 0 0.00 10 2.00 
Song thrush 4 1.00 2 0.40 
Spot ted fl ycatc her 5 1.25 0 0.00 
Treecreeper 4 1.00 0 0.00 
Willow warbler 2 0.50 0 0.00 
Woodpigeon 2 0.50 1 0.20 
Wren 1 0.25 1 0.20 
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From the bird densities calculated it can be seen that chaf f inch Fringi lla 
coelebs, blue tit Cyanistes caeruleus, blackbird Turdus merula, chiff chaff 
Phyl loscopus collybita,  goldcrest  Regulus  regulus, jackdaw Corvus monedula,  
magpie Pica pica,  robin Erithacus rubecula, rook Corvus frugilegus and song t hrush 
Turdus  philomelos  demonst rate the highest densities wit hin the st udy site (Table 4).  
A comparison of the bird densities found in each area wit hin the st udy  site can be 
made (Figure 12). Both areas have a similar number of  species wit h Birch Hi ll Wood 
containing 17 species and the main est ate containing 16. However each area holds a 
slightly  diff erent bird community, which is probably  due to habit at diff erences  
bet ween the sit es. Table 5 demonstrat es this  community  diff erence showing t he 4 
birds with t he highest densities within each area. Those f ound within the main estate,  
robin, blue tit and jackdaw, have adapted more t o utilise the nest boxes prov ided and 
the artif icial holes prov ided by  the slate buildings when nesting. The high density of 
rooks may  be due to the availability  of  tall open canopy  trees within the main estate 
(Stott, 2002).  The commonest birds found within Birch Hi ll Wood, chaf f inch, 

Figure 12. Density per hectare of all birds found in each area 
of the site, Birch Hill Wood and the main estate. 
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chiff chaff, goldcrest and spotted f lycatcher typical ly nest in deciduous trees and 
hedgerows, provided by  the wood.  

 

Table 5. The top 4 birds  within Birch Hill Wood and the main estate in terms of highest 
density per hectare 

 

During the st udy  another bird survey  has been carried out by  an independent 
hotel client. The dat a only  states bird species identif ied and does not state densities  
and theref ore will only  be used f or the species list of  the study site. In addition coal tit  
Periparus ater, long t ailed tit Aegithalos caudatus, greenfinch Carduelis chloris,  
marsh tit Poec ile palustr is, dunnock Prunella modularis, house sparrow Passer 
domesticus, swallow Hirundo rustica, house martin Delichon urbica, goldf inch 
Carduelis carduelis, pied wagt ail Motac illa alba, grey  heron Ardea c inerea, and black  
headed gul l Larus ridibundus will be added to the species list. 

 

From t he data collected a diversity  index (H) was calculated, f or the whole study  

site, using the Shannon Weaver index H = - �
S

pipiln  (Fowler et al, 1998).  

This gave a value of  H = 2.97. This wi ll be usef ul f or any f uture studies  that 
want to measure whether diversity  of the site has inc reased or decreased.  

 

Repti les and Amphibians 

From t he heat mats placed around Birch Hill Wood no reptiles were f ound. 
When survey ing the pond, again nothing was f ound, however during the study  
casually  2 common frogs were observed, 1 wit hin Birch Hill  Wood and 1 on t he main 
estate. This does not mean reptiles and amphibians are not present on site. The 
current study did not have suf f icent time resources to undertake a more detailed 
survey  which may have inf luenced the results.  

Birch Hill W ood  Main Estate  

Species density  per ha Species density  per ha 

Chaffinc h 1.75 Rooks 2.00 
Chiffchaff                            1.25 Jackdaws 1.40 
Goldcrest 1.25 Robins 1.25 
Spot ted fl ycatc her 1.25 Blue Tits 1.25 
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Butterflies and Bumblebees 

From the several surveys carr ied out only  4 species of  butterf ly  were identif ied. 
Within Birch Hill Wood: orange tip Ant hocharis cardamines, red admiral Vanessa 
atalant a and green veined white Pieris napi, and within Elterwat er grassland: green 
veined whit e and meadow brown Maniola jurtina. The meadow brown and green 
veined white were f ound in the highest abundance with the red admiral and orange 

tip only  being sighted once (Table 6). The Shannon-Weaver index H = - 

�
S

pipiln  produces a value of  H = 0.84. 

 

Table 6. Densities per hectar e (individuals encountered di vided by ar ea size ) for butterflies 
recorded within Birch Hill Wood and Elterwater Grassland.  

Species Birch Hill W ood/ 
individuals 
encountered 

Birch Hill 
W ood/ density 
per hectare 

Elter water 
Grassland/ 
indiv iduals 
encountered 

Elterwat er 
Grassland/ 
densit y per 
hectare 

Orange tip 1 0.25 0 0 
Red admiral 1 0.25 0 0 
Green veined white 8 2 4 2.35 
Meadow brown 2 0.50 12 7.06 

 

 

The Bumblebee surveys identif ied 3 species of  bumblebee: Buf f tailed 
bumblebee, white-tailed bumblebee, and the early bumblebee. Birch Hi ll Wood 
presented the highest density  of bumblebees  with the buff -tailed bumblebee being 
sighted the most (Table 7). Overall the buf f  tailed bumblebee shows the most  
abundance within the 2 sites wit h the white tailed being t he least abundant.   

The Shannon- Weaver index H = - �
S

pipiln  equat es to a value of  H = 0. 86 

for the bumblebees. 

 

 

Table 7. Densities per hectar e (indi viduals encountered di vided by area size) for  
bumblebees recorded within Birch Hill Wood and Elterwater Grassl and. 
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 Birch Hill 
W ood/ 
individuals 
encountered 

Birch Hill 
W ood/ density 
per hect are 

Elterwat er 
Grassland/ 
individuals 
encountered 

Elterwat er 
Grassland/ 
densit y per 
hectare 

Buff tailed bumblebee 15 3.75 5 2.94 
White tailed bumblebee 4 1 0 0 
Early bumbl ebee 6 1.50 0 0 

 

Mammals 

The small mammal survey  showed that wood mice Apodemus sylvaticus  and 
bank voles  Clethrionomys glareolus  are present wit hin Birch Hil l Wood and t he main 
estate in high densities  (Figure 13). Casual observations  wit hin Birch Hil l Wood 
indicate that Roe Deer Capreolus capreolus, grey  squirrels Sciurus carolinensis,  
rabbits Oryctolagus cuniculus and sheep are present within the woodland but no 
signs of  badger meles  meles,  red squirrel Sciurus vulgaris or any  other mammals  
were f ound. 

As f or the bird results  a Shannon Weaver index  has been calculated f or t he 
mammal population present within the st udy  site. 

 H = - �
S

pipiln , H = 0. 66. This value can now be used f or f uture biodiversity 

studies within the study  site. 
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Figure 13. Overall abundance, density  per hectare, of small mammals 
caught during the 24 hour survey  carried out within the main estate and Birch Hill 
Wood.   
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Bats 

From prev ious surveys of the site carr ied out by  the Westermorland and 
Furness Bat Group, common pipistrelle and soprano pipistrelle have both been 
identif ied. The roost wit hin the sports complex is comprised of an estimated 150 
common pipistrelles (S Martin pers. Comm.). From the survey  carried out f or the 
roost, the bat species was identif ied as common pipistrelle. The number of  bats  
counted f rom the roost was very low, only  2 were seen emerging f rom the roost.  
From t he walk t hrough survey  bats were f ound throughout the main sit e af ter dark  
and the area surrounding the estate espec ial ly  the Langdale Beck. F rom the high 
volume of  bats picked up by  the bat det ector it was hard to count accurately , 
however estimates of  indiv iduals encountered have been made (Table 8). No bats  
were f ound at Birch Hi ll Wood. The bats that were identif ied were common pipistrelle 
and soprano pipistrelle. 
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Table 8.  Number of bats encounter ed during the evening bat sur vey of the main estate,  
Birch Hill Wood and s urrounding village.  

Species Main Estate 
/individuals 

Elterwat er Vi llag e/ 

individuals 

Birch Hill W ood/ 

Indiv iduals 

Common pipistrelle 10 12 0 
Soprano  pipistrelle 0 1 0 

 

The Shannon-Weaver index, H = - �
S

pipiln  produces a value of  H = 0.17. 

Density  per hectare can only be worked out f or the main estate as the area size of  
Elterwat er v illage is  unknown. The density  for the common pipistrelle on the main 
estate is 2 per ha.  

 

Veget ation 

The Birch Hill Wood canopy  is dominated by sessile oak Quercus petraea, 
downy  birch Betula pubescens and sycamore maple Acer pseudoplatanus which are 
present in every  area. Other species that can be found in low abundance (<10%) and 
low frequency  (3 or 4 areas out of  the 9) are field maple Acer campestre, horse 
chestnut Aesculus hippocastanum, beech Fagus sylvatica,  ash Fraxinus excelsior,  
rowan Sorbus acuparia and hazel Corylus avel lana (Table 9). The shrub layer of  the 
woodland is dominated by  non native rhododendrons Rhododendron spp which can 
be f ound in 8 of  the 9 areas. Wood Sorrel Oxalis acet osella is f ound within the field 
layer in high abundance and f requency , being f ound within 8 of  the 9 areas sampled 
as was bluebell Hyacinthoides non-scripta, although the whole woodland is  
dominated by  bracken Pteridiu m aquilinum which is present in 6 of  the 9 areas  
bet ween 3% and 90%. The wood presents some grasses such as creeping sof t 
grass Holcus mol lis and sweet vernal grass Anthoxanthum odorata although these 
are found in low abundance <30% and frequencies, being f ound in only 3 of  the 9 
areas. Other pteridophy tes of the wood are broad buckler f ern Dryopteris dil itata and 
golden male f ern Dryopteris affinis which in some areas can be f ound in high 
abundance such as area 1 where they  cover up to 90% of  the ground, in area 2 the 
occasional hard f ern Blechnu m spicant can be f ound. The ground layer is similar 
throughout the wood, wit h the wetter areas  displaying higher abundance of  
bryophy tes such as  common hair cap moss Polytrichum commune and bog moss  
Sphagnum recurvum (Table 9).  
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Table 9. Abundance (percentage cover) of each plant present within each area and 
frequency (number of encounters across all sampl es) of eac h plant measured in Birch Hill Wood 
(Rodwell 1991). 

Birch Hill W ood Area / Abundan ce 

Species 1 2 3 4 5 6 7 8 9 Frequenc
y 

Canopy Layer 

Syc amore 
maple  

Acer 
pseudoplatanu
s 

2 5 5 5 5 5 6 3-5 4 V 

Sessile oak  Quercus 
petraea 

4 5 5 8 7 6 4 2 5 V 

Downy birch  Betul a 
pubescens 

4 - 4 6 4 5 7 7 4 V 

Ash  Fraxinus 
excelsior 

- - 2 - - - 4 4 4 III 

Rowan  Sorbus  
aucuparia 

1 - - 3 - - - 4 - II 

Horse chestnut Aesculus  
hippocastanum 

- - - - - 5 5 5 - II 

Field maple  Acer 
campestre 

4 4 - - - - - - - II 

Beec h Fagus 
sylvatica 

- - - - - - - 4 - I 

Shrub  Layer 

Rhododendron
s  

Rhododendron 
spp 

- 4-6 8 7-8 2-5 5 4-6 4-6 4-6 V 

Hazel Corylus 
avellana 

- - - - - 5 - - - I 

Field Layer 

Bluebell  Hyacinthoides 
non-scripta 

3-5 - 3-5 2-6 3-4 3-6 5-8 5-6 6-8 V 

Bracken  Pteridium 
aquilinum 

5-9 3-8 2-7 - 3-5 4-5 - - 6-9 IV 

Fox glove  Digitalis 
purpur ea 

1-3 - - - 1 1 - - 1-4 III 

Golden male 
Fern  

Dryopteris 
affinis 

4-8 - 1-7 - 2-4 2-4 2-6 - - III 

Common bent 
grass  

Agrostis 
capillaris 

2-3 3-5 - - - 2-3 3-4 - 1-3 III 

Creeping sof t 
grass  

Holcus mollis 3-5 - - 1-4 3-5 - - - - II 

Common sorrel  Rumex  1-3 - - - 1 - - - 1 II 
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acetosa 
Sweet vernal 
Grass  

Anthoxanthum 
odoratum 

- 1-6 - - - 1-2 3-4 - - II 

Broad buc kl er 
Fern  

Dryopteris 
dilatata 

- 1-6 - - - 3-5 2-5 - - II 

Creeping 
buttercup  

Ranunculus 
repens 

2-4 2 - - 1 - - - - II 

Honeys uc kle Lonic era 
pericly menum 

- - - - 3-5 - - 4-6 - II 

Pignut Conopodi um 
majus 

- - - - 1-3 - 3 - - II 

Cock’s foot Dactylis 
glomerata 

- - - 2-4 - - 3-4 - - II 

Pale sedge Carex 
pallescens 

- - - - 1-3 1-4 3-4 - - II 

Marsh 
beds traw  

Galium 
palustre 

- 1-2 - - - - - - 2-4 II 

Goos e grass  Galium aparine 2-4 - - - 2-3 - - - - II 
Wood crane’s 
bill 

Geranium 
sylvaticum 

1-3 - - - 1-2 - - - - II 

White sedge  Carex curta - 1 1 - - - - - - II 
Crested dogs 
tail 

Cynosurus 
cristatus 

- - - - 2-5 - - - - I 

Bramble  Rubus 
fruticosa 

4-5 - - - - - - - - I 

Tufted hair 
grass 

Deschampsia 
cespitosa 

- - - - 6-8 - - - - I 

Hard Fern  Blechnum 
spicant 

- 1 - - - - - - - I 

Fiddle doc k Rumex  pulc her - - - - 1-2 - - - - I 
Wavy hair 
grass 

Deschampsia 
flexuos a 

- - - - 4 - - - - I 

Nettles  Urtica dioica 1-4 - - - - - - - - I 
Bugle Ajuga reptans - - - - 1 - - - - I 

Ground Layer 

Wood Sorrel  Oxalis 
acetosella 

- 3-7 2-4 3-5 4-5 3-5 3-4 1-5 3-4 V 

Common hair 
Cap Moss  

Polytrichum 
commune 

- 1-6 - 2-4 - 3-4 - 2-5 2-4 III 

Yellow 
Pimpernel  

Lysi machia 
nemorum 

- - - - 2-3 1-3 3-4 - - II 

Bog Moss  Sphagnum 
recurvum 

- 1 - - - 1 - - - II 

Moss Rhytidiadelphu
s squarrosus 

- I - - - - 1 - - II 

 

Following the analysis guidelines of  the National Vegetation Class if ication 
(NVC) several woodland communities within Birch Hill  Wood were identif ied; the first 
W11 Sessile Oak – Downy  Birch – Wood Sorrel woodland and the second W17 
Sessi le Oak – Downy Birch – Dicranum moss woodland (Rodwell, 1991). Using the 
detailed plant data collect ed during the survey  the identified woodland types can be 
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Figure 14.  Birch Hill Wood and Elterwater grassland 
display ing the location of each NVC classification. 

categorised further into sub communities. Altogether there were 3 sub-communities  
found (Appendix D). W11 Sess ile Oak – Downy  Birch – Wood Sorrel woodland with a 
Dryopteris dilat ata sub community . W17b Sessi le Oak – Downy Birch – D icranum 
moss typical woodland and W17c Oak, Birch, Moss woodland with an Anthoxanthum 
Odoratum/ Agrostis capi llaris sub community (Figure 14). The diff ering woodland 
communities f ound correspond with the areas dictated earlier (F igure 7).  

 

 

 

 

 

The t wo types of  woodland f ound are very  similar and are only  distinguished by  
the presence/ absence of a f ew plant species or the abundance/f requencies of  some 
species across the samples taken (Table 10). Bot h woodlands are typical oak birch 
woodlands f ound within cool/ wet areas  of  North-western England (Rodwel l, 1991).  
However W11 is more typically  found in areas wit h low base soils whereas W17 is  
found in poor nutr ient lacking soils. The outcome of  the NVC survey  shows that some 
areas of  the woodland cont ain more nutrients wit hin t he soil than others.  

 

Table 10. Displays all vegetation found in Birch Hill Wood and their abundance and 
frequencies compar ed to possible woodland c ommunities W11 Q uercus petraea-Betul a pubesc ens-
Oxalis acetos ella and W17 Quercus petraea-Betula pubescens-Dicranum majus . Frequency 
expressing number of times a species occ urs across the samples, is stated in roman numerals and 
abundanc e expressing percentage cover is in parentheses. 



 
28

Species Birch Hill W ood W 11 W 17 

Canopy Layer     

Syc amore maple  Acer ps eudoplatanus V (2-6) - I (1-5) 
Sessile oak  Quercus petraea V (2-7) II (1-9) IV (1-10) 
Downy birch  Betul a pubescens V (4-7) II (1-10) III (1-9) 
Ash  Fraxinus exc elsior III (2-4) I (1-7) I (1-7) 
Horse chestnut Aesculus  

hippocastanum 
II  (5) - - 

Rowan  Sorbus  auc uparia II  (1-4) II (1-7) II (1-5) 
Field maple  Acer campestre II  (4) - - 
Beec h Fagus sylv atica I  (4) - I (1-5) 

Shrub Layer     

Rhododendrons  Rhododendron s pp V (2-8) - I (1-4) 
Hazel Corylus avellana I   (5) II(1-8) II (1-7) 

Field Layer     

Bluebell  Hyacinthoides non-
scripta 

V  (2-8) III(1-10) I (1-5) 

Bracken  Pteridium aquilinum IV  (2-9) IV (1-9) III (1-8) 
Fox glove  Digitalis purpurea III  (1-4) I (1-7) I (1-5) 
Golden male fern  Dryopteris af finis III  (1-8) - - 
Common bent grass  Agrostis capillaris III  (2-5) IV (1-9) II (1-7) 
Creeping sof t grass  Holcus mollis II   (1-5) IV (1-8) II (1-8) 
Common sorrel  Rumex  acetosa II   (1-3) I (1-2) I (1-3) 
Sweet vernal grass  Anthoxanthum odoratum II    (1- 6) V (1-8) II (1-8) 
Broad buc kl er fern  Dryopteris dilatata II   (1-6) I (1-9) I (1-6) 
Creeping buttercup  Ranunculus r epens II    (1- 4) I (1-2) - 
Honeys uc kle Lonicera pericly menum II    (3- 6) II (1-6) I (1-6) 
Pignut Conopodium majus II    (1- 3) II (1-4) - 
Cock’s foot Dactylis glomerata II    (2- 4) - I (2-3) 
Pale sedge Carex pallesc ens II    (1- 4) - - 
Marsh bedstraw  Galium pal ustre II    (1- 4) - - 
Goos e grass  Galium aparine II    (2- 4) I (1-2) - 
Wood crane’s bill Geranium sylvaticum II    (1- 3) - - 
White sedge  Carex curta II    (1) - - 
Bramble  Rubus fruticosa I     (4- 5) I (1-8) I (1-9) 
Crested dogs tail Cynosurus cristatus I     (2- 5) - - 
Tufted hair grass Deschampsia ces pitosa I     (6- 8) I (1-6) I (1-5) 
Hard fern  Blechnum spicant I     (1) - II (1-5) 
Fiddle doc k Rumex  pulc her I     (1- 2) - - 
Wavy hair grass Deschampsia flex uosa I     (4) IV (1-8) V (1-9) 
Nettles  Urtica dioica I     (1- 4) - - 
Bugle Ajuga reptans I     (1) I (1-4) - 

Ground Layer     

Wood s orrel  Oxalis acetosella V   (1-7) V (1-9) III (1-7) 
Common hair cap moss   Polytrichum commune III  (1-6) I (1-2) I (1-8) 
Yellow Pi mper nel  Lysimac hia nemorum II   (1-4) I (1-4) I (1-4) 
Bog moss  Sphagnum recurv um II   (1) - - 
Moss Rhytidiadelphus II   (1) IV (1-8) II (1-7) 
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squarros us 

 

The Elterwat er grassland is dominated by  velvet bent grass Agrostis canina and 
yorkshire f og Holcus lanatus, bot h of  which presented abundances of  bet ween 26-
75% and were found within al l samples taken (Table 11). Sweet vernal grass is  
frequent across the field but not wit hin high abundance. As well as members from the 
poaece f amily  there are also f lowering plants  present such as oxeye daisy  
Leucanthemun vulgare, f oxglove Digit alis purpurea and herbs such as common 
sorrel Rumex acet osa alt hough t hese are f ound in low f requency  and abundance.  
From t he NVC analysis this grassland can be classif ied as MG3 Sweet Vernal Grass  
– Wood c rane’s bill (Anthoxanthum odorat um – Geranium sy lvaticum) grassland 
MG3 is typical  of mesotrophic soils wit h neut ral t o mi ldly  acid levels that are found in 
nort hern upland valleys (Rodwell, 1992). Other possible grass lands  were MG9 
Holcus lanatus-Deschampsia cespitosa grass land, U1 Festuca ovina – Agrostis  
capi llaris – Ru mex acetosella grassland and U4 Fest uca ovina – Agrostis capillaris – 
Galium saxatile grassland (Appendix E). However these are not as compatible with 
the vegetation f ound within Elterwater grassland as MG3.  

 

Table 11.  Frequenc y and abundance of all plants found on Elterwater grassland. Frequency 
expressing number of times a species occ urs across the samples, is stated in roman numerals and 
abundanc e expressing percentage cover is in parentheses. 

Species Frequenc y and Abundance 

Vel vet bent grass   Agros tis canina IV (6-7) 
Cock’s foot   Dactylis glomerata IV (4-5) 
Creeping butterc up   Ranunc ulus repens V (1-4) 
Yorks hire fog   Holcus l anatus V (7-8) 
Common sorrel   R umex acetos a V (3-5) 
Oxeye dais y   Leucanthmun v ulgare III (1-2) 
Sheep’s fescue   F estuc a ovina IV (2-5) 
Fox g love   Digitalis pur purea III (1) 
Sweet vernal grass   Anthoxanthum 
odoratum 

V (4-6) 

Meadow foxtail   Al opec urus pratensis IV (1-4) 
Soft r ush   Juncus effusus I (3) 
Pignut   C onopodium majus IV (1-3) 
Fen beds traw   Galium uliginosum III (1-4) 
Common bent grass   Agr ostis capillaries V (5-6) 
Wood crane’s bill   Geranium sylvatic um III (1-2) 
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DISCUSSION 

 

Birds 

The data collect ed f rom Langdale Est ate is ev ident that there is a strong bird 
community  present wit hin the grounds. Although a Shannon-weaver index was  
carried out, currently this is not usef ul as there have been no previous st udies on the 
site and theref ore is not comparable. The index could be used in comparison to other 
woodlands within Cumbria however no studies exist.  

Af ter comparing the densities obtained on Langdale Est ate wit h national 
densities (Table 12), 12 of  the Langdale species show a higher density  which is very  
encouraging. These t welve species are blackcap, carr ion crow, chiff chaff, chaff inch, 
goldcrest, great spotted woodpecker, jackdaw, jay , magpie, nuthatch, song thrush 
and spotted fly catcher (Table 12). The other 7 spec ies  (blackbird, blackcap, blue tit,  
great tit, robin, wil low warbler, woodpigeon, and wren) present  a lower population 
density  on Langdale Estat e than the average national densities per hectare of British 
Woodlands. From these 7 species blackbird, great tit, robin and wren have 
signif icantly  lower densities, >50% (Table 12) lower than t he national average,  
although blackbird, robin and wren all have high and currently increasing populations  
wit hin Cumbria (Ris ley  et al., 2008). The low numbers could be due to a lack of  
suitable habitat or f ood wit hin Langdale Estate or high competition with other species  
for nesting sites.  

 

Table 12. Compares the the density (territories per hectare) of  bird s pecies  found within 
Langdale Estate and the national average density (territories per hectar e) of  birds found within 
woodlands i n 1991 (Gibbons, 1993). The % change is provided by BTO (Risley et al., 2008) apart  
from those with an asterisk which have been provided by Hews on et al 2007).   

Species N ame Main Estate 
densit y 

  

 

Birch Hill W ood 
densit y 

 

National 
woodland 

density average 
1991 

 

% change 
over past 

1994 - 
2007 

Blac kbird 0.43 0.43 0.67 56 
Blac kcap 0.29 0.71 0.27 158 
Blue tit 0.71 0.57 0.82 17 
Carrion crow 0.29 0.00 0.07 58 
Chaffinc h 0.57 1.00 0.25 24 
Chiffchaff 0.29 0.71 0.23 144 
Goldcrest 0.43 0.71 0.22 141 
Great s pot ted woodpec ker 0.15 0.15 0.07 179 
Great tit 0.29 0.00 0.49 58 
Jackdaw 1.00 0.00 0.05 100 
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Jay 0.15 0.00 0.09 22 
Magpie 0.43 0.43 0.09 -9 
Nuthatch 0.00 0.29 0.09 78* 
Robin 0.71 0.43 1.04 46 
Song thrush 0.29 0.57 0.25 116 
Spot ted fl ycatc her 0.00 0.71 0.03 -70* 
Tree creeper 0.00 0.57 0.09 n/a 
Willow warbler 0.00 0.29 0.47 30 
Wood pigeon 0.15 0.29 0.39 37 
Wren 0.15 0.15 1.34 70 

 

From the list of species f ound within Langdale Estat e, 11 have been identified 
by  Birds of  Conservation Concern (BTO, 2007). House sparrow, marsh tit, song 
thrush and spotted f ly catcher are l isted on t he red l ist which indicates t hey  are 
globally  threat ened with breeding populations showing rapid declines of  > 50% over 
the last 25 years. Black-headed gull, dunnock, grey  wagtail, house martin, swallow 
and willow warbler are list ed on the amber list which indicates breeding populations  
decl ining by  25-49% over the last 25 years. As well as being identif ied as species in 
need of  conservation concern, song thrush, spotted f ly catcher, house sparrow and 
marsh tit are listed within the National Biodiversity  Action Plan2. However, only  the 
Song Thrush is listed on the Cumbrian Biodiversity  Action Plan (Cumbria Biodiversity  
Partnership, 2001).  

Management Plan 

It would be ideal f or the current dens ity of birds f ound on Langdale Est ate to 
remain constant. However special interest should be given to song thrush, spotted 
fly catcher and marsh tit. As these birds are under conservation concern, maintaining 
and perhaps improv ing their populations within the study  site would be benef icial.  

The following strat egies wil l benef it all species present but will also cont ribute mainly  
to those of  special interest. Most birds f eed upon berries and seeds during autumn 
and theref ore by  increasing the number of  f ruit producing shrubs such as holly wit hin 
Birch Hill Wood will be ideal. All year round birds will feed upon insects especially  the 
spotted fly catcher and theref ore the use of  insecticides and other chemicals that may  
damage insect populations wit hin the study  site should be prohibited. To encourage 
more birds onto the main site and perhaps as supplements in Birch Hill Wood 
feeders could be put out in quieter areas of  the complex. Also bird boxes could be 
placed on trees to increase potential breeding sit es. These need to be f ully enclosed 
boxes presenting a smal l hole in the front f or excess (Appendix F ). The size of the 
hole wil l dictat e the bird species will ing to util ise the box. Smaller holes of  25 mm are 
ideal f or blue tits, coal tits and marsh tits, medium holes of 28 mm f or great tits, tree 
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sparrows and pied f lycatchers and larger holes of 32 mm for house sparrows 
and nuthatches 9.  

 

Repti les and Amphibians 

The results f or reptiles and amphibians were disappointing however this does  
not mean to say  the site is absent of them. These species are very  shy  and illusive 
and finding them can be very challenging. However the results could be indicative of  
the st udy site not being an ideal habitat for them. Great crested newt and natterjack  
toad are both list ed within the Cumbrian BAP (Cumbria Biodiversity  Partnership,  
2001). However Birch Hi ll Wood isn’t an ideal location f or eit her species, although the 
main estate wit h its  int erconnecting waterways and areas of  grass are, however the 
wi ldfowl and human presence render t hese areas unsuitable for colonisation.  

Management Plan 

As data f rom the 1995 reptile and amphibian atlas shows certain species can be 
found wit hin sout hern Cumbria, strat egies can be put in place attempting to 
encourage t hem and increase t he diversity  of the site. Within area 2 (Figure 8) of  the 
site is a small pond which has been encroached by  weeds and moss. If  this site was  
to be developed, it could prov ide a suitable habitat  f or f rogs and t oads. This pond is  
unsuitable f or great-crested newts  as it is not located c losely to other ponds  nor is it  
wit hin a grassland area, although the 1995 atlas suggests they  can be f ound in 
southern Cumbria (Cumbria Biodiversity  Partnership, 2001). To encourage reptiles  
into the woodland, areas of  short veget ation could be created f or bask ing; also log 
piles and rockeries sit uated near dense veget ation will  prov ide suitable hiding areas  
and will also provide warmt h f or when the weather isn’t warm and dry 10.  

 

Butterflies and Bumblebees 

The number of butterf ly species recorded was low compared to the possible 
species likely to be found in sout hern Cumbria (Table 2). Only  4 species had been 
identif ied compared to a possibility of  13 species likely  to be f ound within the 
Langdale area (Asher et al., 2001). Elterwater grassland prov ided the highest  
number of  species f ound during the survey  (Table 6) which suggests that the 
vegetation is more suitable than the vegetation within Birch Hil l Wood. Looking at  
similar data obtained by  the UK Butterf ly Monit oring Scheme (UKBMS) (Table 13) it  

                                                                         
9 Inform ation obtained from www.rspb.org.uk on 13/08/08. 
10 Inform ation obtained from  www.herpconstrust.org.uk on 18/08/08 
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can be seen that the meadow brown population within Cumbria compared to other 
species is  very  high. Orange tip and red admiral seem only  to occur in sparse 
numbers and the green-veined whit e is either present in high numbers >90 or low 
numbers <30. From this it can be said that the abundance of  individuals found within 
Langdale Estat e f or all  4 spec ies are low, of  the f our species only  meadow brown 
and green-veined white have experienced national declines over the past 50 years of  
less than 20%. (Asher et al., 2001). A possible cause of  the low number of  sightings  
in both species and abundance could be due to the unsuitabil ity  of  the habitats  
present wit hin the est ate. The data f rom UKBMS also showed that other sites of  
similar habitats were presenting many  more species such as paint ed lady  Vanessa 
cardui and peacock I nachis io. Within the woodland at Roudsea in Ulveston, 22 
species of  butterf ly  were recorded in 200611, although t his site is f urther south than 
Langdale, the Langdale sit e should be able t o attract more species with some site 
management.  

 

 

Table 13. Other sighti ngs of  the 4 butterfly species found within Langdale Estate at si milar  
sites within Cumbria 11. NR = not rec orded. 

Site nam e 
and location  

Habitat typ e Species Mean annual  
sighting 

Sightings within 
3rd week of July 
2006 

orange ti p NR NR 
meadow brown 150 18 
red admiral 13 4 

Beetham Fell,  
South 
Cumbria, 

Deciduous 
Woodland 

green-viened white 8 0 
     

orange ti p 1.2 1 
meadow brown 190 18 
red admiral 13 2 

Flash Bank 
Wood Nature 
Trail, 
Sedgewic k, 
Cumbria 

Dry 
semi/unimproved 
grassland 

Green- vei ned White 12 2 

     
orange ti p 1.2 NR 
meadow brown 650 94 
red admiral 4 6 

Heathwaite 
Nature Trail, 
Arnside,  
Cumbria 

Dry 
semi/unimproved 
grassland 

Green- vei ned White 6 NR 
     

orange ti p 7 NR 
meadow brown 360 35 
red admiral 66 11 

Smarsdale 
Gill, South 
Cumbria 

Dry 
semi/unimproved 
grassland 

Green- vei ned White 180 15 
     

                                                                         
11Data obtained from  www.ukbms.org.uk/sites on 14/08/08 
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orange ti p 19 NR 
meadow brown 140 21 
green-veined white 210 8 

Brigsteer Park 
Wood, 
Kendal, 
Cumbria 

Mature 
Broadl eaved 
Woodland 

red admiral 6 4 
     

orange ti p 12 9 
meadow brown 140 27 
red admiral 18 2 

Roudsea 
Wood, 
Ulveston,  
Cumbria 

 Mature 
Broadl eaved 
Woodland 

green-veined white 91 4 
     

orange ti p 29 NR 
meadow brown 260 29 
red admiral 8.5 4 

Whitbarrow, 
Howe Ridi ng, 
Cumbria 

Mature 
Broadl eaved 
Woodland 

green-veined white NR NR 
     

orange ti p 5 2 
meadow brown 56 4 
red admiral 3 NR 

Witherslac k 
Woods, Local  
Nature 
Reserve, 
Cumbria 

Mature 
Broadl eaved 
Woodland 

green-veined white 14 2 

 

Of  the bumblebees there is currently  no accessible published work stating 
bumblebee abundance wit hin Cumbria or collating a national dens ity and therefore 
the data cannot be compared, however the data can be beneficial f or any f uture 
studies.  

Management plan  

Initial ly  this plan should concentrate on the species already  identif ied within t he 
study site. As t he current populations are low an ideal strategy  would be to improve 
the ex isting habitat, demonstrating the need for vegetation management. The orange 
tip feeds upon cuckoof lower Cardamine pratensis and garlic  mustard Alliaria 
petiolat a (Asher et al., 2001); these are common plants within Cumbria and survive 
well  within woodlands  (Hall iday , 1997). Theref ore the introduction should be 
considered within Birch Hi ll Wood and Elterwater grassland. The cuckoof lower 
thrives alongside soft rush and theref ore planting it within the rush rich areas of  the 
grassland would be ideal and would also be appropriate f or the green-veined white.  
The meadow brown feeds upon flowering grasses such as common bent grass which 
are already  present wit hin the wood and the grassland. The red admiral  f eeds  upon 
nettles Urtica dioica. These are present within a f ew parts of  Birch Hill Wood but  
none exist  wit hin Elterwater grassland, theref ore it would be ideal to c reate nettle 
banks wit hin both areas  to encourage a higher diversity  of  butterflies. Other poss ible 
species to encourage into the area would be peacock, painted lady , small heath,  
large skipper, and small  tort oiseshell, which all  f eed upon f ood sources already  
available within both sites such as nettles, thistles and tall grasses (Asher et al.,  
2001). A rare species  for southern Cumbria is the smal l-pearl bordered fritillary , 
which f eeds upon common dog violets and marsh v iolets integrated with bracken and 
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thrive in areas of  light grazing usually  by  deer, thereby  off ering the open areas of  
Birch Hi ll Wood as an ideal location f or the introduction of  marsh v iolets, in an 
attempt to encourage small  pearl bordered f ritillaries t o the sit e. The butterf ly 
management plan should also include the reduction of  bracken and rhododendrons  
wit hin Birch Hill  Wood, as this will increase the diversity  of  the ground f lora allowing 
other spec ies to regenerate, these strategies wi ll be discussed later (see vegetation 
section).  

Management f or the bumblebees  would be very minimal as  all they  require are 
flowering plants which are present in Elterwater by  the presence of butt ercup and 
daisy. Within Birch Hi ll Wood they f avour the f oxglove and if  the bracken and 
rhododendrons are thinned out, a more f lower rich ground f lora will regenerat e.  

 

Veget ation 

From the vegetation survey , two types of  habitat were identified, Birch Hill Wood 
presenting dec iduous woodland and Elt erwater grass land developing into a hay  
meadow. Further analysis using the National Vegetation Class if ication system, Birch 
Hill Wood was classif ied as two particular types of  woodland, the f irst an oak-birch-
wood sorrel wood with the second an oak -birch-dicranum moss wood. These are 
both typical  and widely  distribut ed communities wit hin Brit ain f ound on moist, free 
draining, and base poor soils within the North West where the climate is cooler and 
wetter (Rodwell, 1991). However the oak, birch, dicranum moss woodland is the 
more common woodland of  the two.  

Nationally  over the past 60 years oak woodlands in upland areas have 
experienced 30-40% decline (Cumbria Biodiversity  Part nership, 2001). Due to this  
dramatic loss, upland oak woodlands have been placed on t he Cumbria BAP and the 
UKBAP2. Therefore it would be ideal if  Birch Hill Wood be restored back to semi 
natural woodland. This can be done wit h the removal of the rhododendron species  
present. All the other plant species that make up the composition of  the wood are 
ideal and characteristic of  an oak-birch wood.  

Elterwater grassland was identified as  a sweet-vernal grass – wood crane’s bill  
grassland. This type of  grassland is typical of  upland areas where high int ensive 
grazing has previously  been carried out.  There are pest species present within this  
site; however it is an ideal site t o manipulate in order to attract f auna species such as  
butterf lies. Hay  meadows and lowland past ures are listed within the Cumbria BAP 
(Cumbria Biodiversity Partnership, 2001) and t he UKBAP3 due t o a 97% decl ine over 
the past 50 years mak ing Elt erwater grassland an ideal habitat to restore. 

Management Plan 

Birch Hil l Wood contains a high dens ity  of  the rhododendron plant species, 
found in 8 of  the 9 areas surveyed. This plant is a non native species introduced f rom 
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Portugal in the 1700’s (Sheppard et al., 2006). The rhododendron is f ast spreading 
wherever it colonises due t o its reproductive nature,  each plant produces more than 
1 mi llion light weight seeds per season mak ing dispersal quick and easy . Due to the 
plants thick dense cover it prevents the colonisation of  any ground f lora under or 
around it posing a threat to other native plants (Ty ler et al., 2006). The plant also 
changes the ph of  the soil increas ing the acidity , preventing others f rom growing.  
Due t o the hostile env ironment this plant creates the best management strategy  
would be to remove it. There are several methods f or t he removal of  rhododendrons  
all wit h positive and negative issues. Such met hods inc lude herbicide application and 
cutting. Herbicides can be applied by  either spraying the plant or injecting the 
chemical int o the base stem. Herbicide injection would be the more eff icient of  the 
two as the whole plant gets  treated and possible negative eff ects on other f lora and 
fauna species are lim ited. Cutting and digging up of  the plant is a more 
env ironment ally  sound method however the cost of  manual labour and the time scale 
are greater than that of  the herbicide met hod (Tyler et al., 2006). Also this  does not  
guarantee the killing of the plant which wi ll most likely  grow back. With the 
rhododendron removed there will be a lot of  bare ground lef t within the woodland.  

Over time ground flora similar to that already  present within the wood will re-
colonise the newly  bare ground as well as sapl ings of the larger trees, oak  and birch 
being able to re-colonise.  Ot her management strat egies could be to re-plant some of  
the bare ground with shrubs. The rhododendron did provide cover for the bird 
community  and theref ore this cover needs to be replaced. An ideal shrub f or the 
woodland would be hazel since it is already  present wit hin some areas of  the 
woodland (Rodwel l, 1991). Hazel will provide adequate cover and more f ood for both 
birds and mammals. By  creating a hazel coppice wit hin the newly created space, the 
timber can be harvested on a 7-10 year rot ation prov iding some economic gain which 
can then be put back into conserv ing t he woodland (Harmer, 2004).  Harvesting the 
hazel prevents the shrubs  f rom over growing and prov ides more diverse habitats f or 
other wildlif e within the wood. To help the hazel est ablish and to prevent unwanted 
grazing, it may  be ideal to surround them wit h a prot ective casing.  

Along with rhododendron removal, another species which needs containing is  
bracken. The bracken present within the wood alt hough is a valuable f eature of  the 
field f lora could be cut down a little due to its very dominant nat ure. It is this dominant  
nature t hat inev itably limits the richness of  the surrounding flora c reating unwanted 
shade and deep litter, out- competing ot her spec ies (Rodwell, 1991). Met hods of  
thinning out the bracken involve manual cutting, herbicide or stock grazing. St udies  
have proven that manual cutting annually  produces t he best eff ect at keeping the 
abundance of  bracken low. However light sheep grazing (0.5 sheep per hect are) will  
also keep abundance low and increase species richness of  the area (Le Duc et al.,  
2007). Theref ore a combination of  the two methods will produce the best results.  
Annual cutting in June and wint er grazing should keep the bracken cover to a 
minimal and manageable level. 
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The level of  work involved with these plans  if  completed outside of  breeding 
season for birds, butterf lies and small mammals wil l not eff ect the current populations  
wit hin the study  site.  

Management on Elterwat er grassland will be very  minimal. In order to keep t he 
diversity  richness of the community, light grazing in the winter months wi ll be 
benef icial, preventing any one grass specie becoming dominant. Anot her strategy of  
maintaining and increasing the richness of  the f lora is using a traditional met hod of  
lightly  spreading f armyard manure af ter grazing by  sheep (Rodwell, 1992). A 
common place practice currently is spreading chemical fertilizers on hay meadows;  
however this will have adverse eff ects and decrease the quality  and richness of  the 
field. Other planting strat egies are those mentioned within the butt erfly and 
bumblebee section and will help increase plant diversity along wit h attracting new 
fauna t o t he site. With this light management plan, Elt erwater grassland should 
increase in floral richness  and eventually  attract some species of  interest such as  
orchids of  which there are 27 spec ies present wit hin Cumbria (Hall iday, 1997). 

 

Mammals 

Small mammals 

The small mammals f ound within Langdale Estate, wood mice and bank vole, 
are typical spec ies of  woodland habit ats (Flowerdew, 1985; Alibhai & Gipps, 1985).  
Overal l within the whole sit e wood mice present ed a larger population than bank  
vole. This reflects national populations as wood mice are in abundance of  38 mil lion 
compared t o 23 mill ion bank voles (Harris and Yalden, 2008) Although densities of  
both species were calculated, due to the unpredict able and cyclic populations small  
rodents display  comparing t he dens ities t o other work  wi ll hold no relevance.  
However during the 1980 and 90’s a lot of  work was carried within this area and the 
data recorded displays the erratic f luctuations of  these species. For example,  
Gorman and Zab (1993) studied the wood mice population of deciduous woodland in 
Scotland, the f irst year density  per hectare was 30 with the second year density  
falling to 5 indiv iduals per hect are. Alibhai & Gibbs (1985) put t ogether a summary of 
several years data f or bank voles and f rom results obtained f rom July; surveys would 
follow a pattern of  being low t he f irst year (less than 5) with t he repeat survey  the 
following year producing higher results (great er t han 30). Obv iously demonstrating 
cyclic patterns, however without further st udies  within Langdale Estate it isn’t known 
which part of the cycle the population is currently  within.  

Management Plan 

Further st udies into t he yearly  densities of  small mammals within the sit e are 
needed along with a more in depth st udy of  the species  present bef ore any  strategy  
plans can be put t ogether. Planting of  hazel will help provide more f ood f or the 
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population. Since no rare spec ies were detected, no specialized management is  
needed.  

 

Large mammals 

From t he observational studies carried out there was no species of  interest 
wit hin Birch Hill Wood. The deer and occasional sheep provide light grazing within 
the woodland with the deer grazing on t he bluebell  f lora. As grey  squirrels  are 
present it is  unlikely that red squirrels will  move into the woodland. Both squirrels  
utilise the same resources within deciduous and conif erous woodland. Where both 
species exist competition wil l occur bet ween the t wo wit h the grey  squirrel being the 
stronger competit or when resources are limited. Studies have shown that the red 
squirrel pref ers conif erous woodlands whereas the grey  pref ers deciduous leading to 
a conclusion that attracting red squirrels to Birch Hil l Wood probably  will not be v iable 
(Bryce et al., 2005).   

Management Plan 

Roe deer wit hin the woodland provides a small implication f or management. 
The eff ects of  deer grazing leads  to the grazing of  young trees, shrubs and herbs  
and encouraging the more dominant f lora, bracken and grasses  to f lourish (Gill,  
2000). However the small population present within Birch Hil l Wood wouldn’t pose a 
threat to the species richness of  the wood and the light grazing level they do provide 
wi ll be benef icial keeping the diversity  high. Preventing the deer f rom grazing on 
unwant ed parts of  the woodland can be done with temporary f ences or barriers (Gill,  
2000).  

 

Bats 

Although t he survey on the bat roost didn’t detect as many bats as had been 
prev iously  recorded it can still be said the roost within the sports centre contains  
approximately  150 common pipistrelle bats. This roost, due t o its unusual location 
has been monitored for 15 years due to bats getting lost within the building. The walk  
through survey  of  the surrounding area provided evidence of  more bat presence.  
Reports by  the track ing mammal partnership organisation estimate t he average 
common pipistrelle colony  in England to be 60, wit h a national population of over 2 
million (Battersby, 2005). Therefore t he Langdale roost can be said to cont ain a 
stable population, and theref ore raising no cause f or concern.  

Management Plan 

 The site contains common pipistrelles which are listed on the Cumbrian BAP 
and theref ore the continual monit oring of  the resident roost should be upheld.  
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Although with t he population of  the roost being strong compared to other roost sizes,  
no management strategies need to be undertaken unless f urther problems occur with 
individuals getting lost within the complex.  

 

Promotion of Biodiversity within the Study Site 

From all t he surveys undertaken t he Langdale Estat e contains a high number of 
diff erent species and therefore should use this knowledge into transforming the 
estate into an area of interest f or the public.  

The existing nature t rai l wit hin Birch Hi ll Wood should be util ised. Currently  it is  
overgrown and unmanaged. By  cutting back the vegetation and lay ing down a f ormal 
path wit h natural materials, it can be useable once again and enjoyed by the public.  
Also along the nat ure trail  within each of the 9 areas (Figure 7) there are numbered 
posts. At each of  these posts, it would be ideal to put up inf ormation boards with 
facts about the likely  wildlif e to be f ound. The same management ideas can be 
applied to Elt erwater grassland, an inf ormation board displaying butterf lies spec ies,  
along with t he management strategies of the grassland to inf orm the public. Creating 
a walkway  through the grassland to al low people to wander through without  
disturbing the veget ation and wildlif e such as the one present at Ranworth Nature 
Reserve, Norf olk (Appendix G) would be ideal. Bot h areas boost fant astic v iews over 
the valley which also should be utilized, perhaps inst all benches at appropriat e points  
wit hin both areas. More inf ormation boards erected around t he main estat e could be 
utilised to display  inf ormation regarding poss ible bat and bird species likely to be 
seen, as well as inf orming people of  proposed management plans f or the biodiversity  
project, as this  could bring in publ ic interest and perhaps repeat customers to the 
site.  

 

CONCLUSION 

Langdale Est ate presents a moderate level of  biodiversity  across  the groups of 
species surveyed. From the species found on s ite, marsh tit, spotted fly catcher, song 
thrush and house sparrow have been listed in the National Biodiversity  Action Plan,  
wit h song thrush also being listed in the Cumbria Biodiversity Action Plan. Birch Hill  
Wood and Elt erwater grass land also contain habitats that are listed in both Cumbria 
and National Biodiversity Action Plans. The Biodiversity Action Plan f or Langdale 
Estate should incorporat e all these species and habitats  along with the 4 spec ies of  
butterf lies due to t heir populations being locally  low. The management strategies that  
have been suggested will maintain the established species and inc rease those that  
lack diversity. Carrying out some vegetation management within bot h sites will  
develop diversity richness and in some cases may  attract species of  special interest  
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such as orchids  and butterf lies. Where species list ed on the Langdale BAP currently  
reside, eff ort should be taken to maintain their populations.  

This work has int roduced new data and knowledge relating to Langdale Estate 
which can be used for future site management and f uture ecology  work within the 
surrounding area.  

Further Work 

Where surveys didn’t produce favourable results, more detai led investigations  
should be carried out to receive better outcomes. The ongoing annual monit oring of  
all populations within the site wi ll be beneficial as t his wi ll monitor diversity  and 
assess  whether it dec reases  or increases t hroughout  the years,  espec ially  af ter 
management of  the site takes place. 
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Appendix A 

Reptiles and Amphibians  listed within the National Biodi versity Action Plan2. 

Common Name Scientifi c Name Common Name Scientifi c Nam e 

Adder Vipera berus Natterjac k toad Epidal ea calamita 
Common lizard Lacerta vivipara Pool fr og Pelophylax l essonae 
Common oad Bufo Bufo Sand lizard Lacerta agilis 
Great cres ted newt Triturus cristatus Slow worm Anguis fragilis 
Grass snake Natrix natrix Smooth snake Coronella aus triaca 

 

 

 

Appendix B 

 

Mammals listed within the National Biodiversity Action Pl an2. 

Common Name Scientifi c Name Common Name Scientifi c Nam e 

Barbas telle bat   Barbas tella barbastellus  Noctule  Nyctalus noctula  
Bechstein`s bat  Myotis bec hstei nii  Otter  Lutra l utra  
Brown hare  Lepus europaeus  Pine marten  Martes martes  
Brown long-eared bat  Plecotus auritus  Polecat  Mustela putorius  
Dormous e  Muscardinus  

avellanarius  
Red squirrel  Sciurus vul garis  

Greater horses hoe bat  Rhinolophus  
ferrumequi num  

Soprano pipistrelle  Pipistrellus py gmaeus  

Harves t mous e  Micromys minutus   Water vole  Arvicola terrestris  
Lesser horses hoe bat  Rhinolophus  

hipposideros   
West european 
hedgehog  

Erinaceus europaeus  

Mountain hare  Lepus ti mi dus  Wildcat  Felis silvestris  
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The domain scale used for recording abundanc e during the NVC sur vey (Rodwell 1992).  
Abundance is recorded as percentage cover within a quadrat.  

Domin Scale % cover 

10 91-100 

9 75-90 

8 51-74 

7 34-50 

6 26-33 

5 11-25 

4 4-10 

3 <4 and many indi viduals 

2 <4 and several indivi duals 

1 <4 and few indi viduals 

 

 

The frequenc y scale used for recording species frequenc y encounters across  several  
samples of vegetation (Rodwell 1992). 

Roman Numeral  Code % of samples presenting 
species 

abundance d escription 

I 1-20% Scarce 

II 21-40% Occasional 

III 41-60% Frequent 

IV 61-80% Constant 

V 81-100% Constant 
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Appendix D 
 

Birch Hill Wood vegetation related to possible woodland communities i dentified withi n the 
National Vegetation Classificati on.  Frequency expressi ng number of times a speci es occurs across  
the s amples, is stated in roman numerals and abundance expressing percentage cover is in  
parentheses. Highlighted communiti es indicate the most  compatible to Birch Hill Wood. 

  

Species Birch 
Hill 
Wood 

W 11a W11b W 11c W17a W 17b W17c 

Area 1        
Betul a pubescens V (4) III(1-9) IV(1-9) III(1-9) III(1-9) III(1-7) III(3-7) 
Quercus petraea V (4) V (5-10) II (2-9) I (4-8) V (1-10) V (3-10) V (4-10) 
Sorbus  acuparia V (1) II (1-3) IV (1-7) I (1) II (1-5) I (1-2) II (1-5) 
Acer campestre V (4) - - - - - - 
Acer ps eudopl atamus V (2) - - - I (1-4) I (1-2) I (2-5) 
Pteridium aquilinum V (5-9) III (1-9) IV (1-5) IV (1-9) III (1-7) III (1-7) IV (1-8) 
Dryopteris af finis V (4-8) - - - - - - 
Agrostis c apillaris V (2-3) IV (1-9) IV (1-6) IV (1-9) II (1-6) I (1-5) IV (1-7) 
Rubus fruticosis V (4-5) III (1-8) I (1) 1 (1-2) I (1-5) I (1-7) II (1-9) 
Holcus mollis V (3-5) III (1-8) III (1-7) IV (1-8) II (1-6) I (1-5) III (2-8) 
Digitalis purpurea IV (1-3) II (1-7) - I (1-7) - I (1) II (1-5) 
Hyacinthoides non-
scripta 

V (3-5) III (1-10) IV (2-5) I (1-4) I (1-5) I (1-2) I (2-5) 

Galium aparine IV (2-4) I (2) - I (1-2) - - - 
Ranunculus r epens III (2-4) I (1) - I (2) - - - 
Rumex  acetos a III (1-3) I (1-2) - I (1-2) - - I (1-3) 
Geranium sylv aticum  I (1-3) - - - - - - 
Urtica Dioica III (1-4) - - - - - - 
Area 2        
Quercus r obur V (5) V (5-10) II (2-9) I (4-8) V (1-10) V (1-10) V (4-10) 
Acer campestre V (4) - - - - - - 
Acer ps eudopl atanus V (5) - - - I (1-4) I (1-2) I (2-5) 
Rhododendron spp V (4-6) - - - I (1) I (1-4) I (1) 
Pteridium aquilinum V (3-8) III (1-9 IV (1-5) IV (1-9) III (1-7) III (1-7) IV (1-8) 
Anthoxanthum 
ordorata 

V (1-6) IV (1-7) V (3-8) V (1-8) II (1-6) II (1-4) IV (1-8) 

Polytrichum commune IV (1-6) - - - I (2-4) I (1-6) - 
Oxalis acetosella V (3-7) IV (1-9) V (2-7) IV (1-8) III (1-5) I (1-4) IV (1-7) 
Agrostis c apillaris IV (3-5) IV (1-9) IV (1-6) IV (1-9) II (1-6) I (1-5) IV (1-7) 
Sphagnum recurv um III (1) - - - - - - 
Galium palustre III (1-2) - - - - - - 
Carex curta II (1) - - - - - - 
Blechnum spicant I (1) I (1-5) V (1-7) II (1-8) III (1-5) II (1-5) I (1-2) 
Rhytidiadelphus 
squarros us 

I (1) III (1-5) IV (1-4) III (1-5) I (1-4) I (1-4) II (1-7) 

Area 3        
Quercus petraea V (5) V (5-10) II (2-9) I (4-8) V (3-10) V (3-10) V (4-10) 
Acer ps eudopl atamus V (5) - - - I (1-4) I (1-2) I (2-5) 
Betul a pubescens V (4) III (1-9) IV (1-9) III (1-9) III (1-9) III (1-7) III (3-7) 
Fraxinus exc elsior V (2) II (1-7) I (3-6) - I (2-6) I (1-3) I (1-7) 
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Rhododendron spp V (8) - - - I (1) I (1-4) I (1) 
Pteridium aquilinum V (2-7) III (1-9) IV (1-5) IV (1-9) III (1-7) III (1-7) IV (1-8) 
Hyacinthoides non-
scripta 

III (3-5) III (1-10) IV (2-5) I (1-4) I (1-3) I (1-2) I (2-5) 

Dryopteris dilatata III (1-6) III (1-9) I (1) I (1-5) I (1-6) II (1-4) I (1-4) 
Ranunculus r epens II (2) I (1) - I (2) - - - 
Oxalis acetosella II (2-4) IV (1-9) V (2-7) IV (1-8) III (1-5) I (1-4) IV (1-7) 
Dryopteris af finis II (1-7) - - - - - - 
Carex curta I (1) - - - - - - 
Area 4        
Quercus petraea V (8) V(5-10) II (2-9) I (4-8) V(1-10) V(3-10) V(4-10) 
Acer ps eudopl atanus V (5) - - - I (1-4) I (1-2) I (2-5) 
Betul a pubescens V (6) III (1-9) IV (1-9) III (1-9) III (1-9) III (1-7) III (3-7) 
Rhododendron spp V (7-8) - - - I (1) I (1-4) I (1) 
Sorbus  aucuparia V (3) II (1-3) IV (1-7) I (1) II (1-5) I (1-2) II (1-5) 
Oxalis acetosella V (3-5) IV (1-9) V (2-7) IV (1-8) III (1-5) I (1-4) IV (1-7) 
Hyacinthoides non-
scripta 

IV (2-6) III (1-10) IV (2-5) I (1-4) I (1-5) I (1-2) I (2-5) 

Holcus mollis IV (1-4) III (1-8) III (1-7) IV(1-8) II (1-6) I (1-5) III (2-8) 
Dactylis glomerata III (2-4) - - - - I (2-3) - 
Polytrichum commune II (2-4) - - - I (2-4) I (1-6) - 
Area 5        
Quercus petraea V (7) V (5-10) II (2-9) I (4-8) V (1-10) V(3-10) V(4-10) 
Acer ps eudopl atamus V (5) - - - I (1-4) I (1-2) I (2-5) 
Betul a pubescens V (4) III (1-9) IV (1-9) III(1-9) III (1-9) III (1-7) III (3-7) 
Rhododendron spp V (2-5) - - - I (1) I (1-4) I (1) 
Hyacinthoides non-
scripta 

V (3-4) III (1-10) IV (2-5) I (1-4) I (1-5) I (1-2) I (2-5) 

Dryopteris af finis V (2-4) - - - - - - 
Holcus mollis V (3-5) III (1-8) III (1-7) IV (1-8) II (1-6) I (1-5) III (2-8) 
Oxalis acetosella V (4-5) IV (1-9) V (2-7) IV (1-8) III (1-5) I (1-4) IV (1-7) 
Lysi mac hia nemorum V (2-3) I (1-3) I (1-3) I (1-4) I (1-3) - I (3) 
Deschampsia 
cesptios a 

V (6-8) II (1-3) I (1-5) I (1-6) I (5) I (4) I (1-5) 

Pteridium aquilinum V (3-5) III (1-9) IV (1-5) IV(1-9) III (1-7) III (1-7) IV (1-8) 
Lonic era 
periclymenum 

V (3-5) III (1-6) II (1-4) II (1-6) II (1-6) I (1-3) I (1-4) 

Cynosurus cristatus V (2-5) - - - - - - 
Conopodi um majus III (1-3) I (1-3) II (1-4) II (1-4) - - - 
Galium aparine II (2-3) I (2) - I (1-2) - - - 
Rumex  pulcher II(1-2) - - - - - - 
Ranunculus r epens I (1) I (1) - I (2) - - - 
Digitalis purpurea I (1) II (1-7) - I (1-7) - I (1) II (1-5) 
Deschampsia 
flexuos a 

I (4) IV (1-7) IV (2-8) V (1-8) IV (2-7) V (1-8) III (1-8) 

Carex pallesc ens I (1-3) - - - - - - 
Ajuga reptans I (1) I (1-2) - II (1-4) - - - 
Rumex  acetos a I (1) I (1-2) - I (1-2) - - I (1-3) 
Area 6        
Quercus petraea V (6) V(5-10) II (2-9) I (4-8) V (1-10) V(3-10) V(4-10) 
Acer ps eudopl atamus V (5) - - - I (1-4) I (1-2) I (2-5) 
Aesculus  
hippocastanum 

V (5) - - - - - - 

Corylus avellana V (5) III (1-7) II (1-7) II (1-5) II (1-7) III (1-7)  III (1-6) 
Betul a pubescens V (5) III (1-9) IV (1-9) III(1-9) III (1-9) III (1-7) III (3-7) 
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Rhododendron spp V (5) - - - I (1) I (1-4) I (1) 
Hyacinthoides non-
scripta 

V (3-6) III(1-10) IV (2-5) I (1-4) I (1-5) I (1-2) I (2-5) 

Pteridium aquilinum V (4-5) III (1-9) IV (1-5) IV(1-9) III (1-7) III (1-7) IV (1-8) 
Oxalis acetosella V (3-5) IV (1-9) V (2-7) IV(1-8) III (1-5) I (1-4) IV (1-7) 
Dryopteris af finis IV (2-4) - - - - - - 
Agrostis c apillaris IV (2-3) IV (1-9) IV (1-6) IV(1-9) II (1-6) I (1-5) IV (1-7) 
Dryopteris dilatata III (3-5) III (1-9) I (1) I (1-5) I (1-6) II (1-4) I (1-4) 
Anthoxanthum 
ordoratum 

III (1-2) IV (1-7) V (3-8) V (1-8) II (1-6) II (1-4) IV (1-8) 

Lysi mac hia nemorum III (1-3) I (1-3) I (1-3) I (1-4) I (1-3) - I (3) 
Carex pallesc ens II (1-4) - - - - - - 
Digitalis purpurea I (1) II (1-7) - I (1-7) - I (1) II (1-5) 
Polytrichum commune I (3-4) - - - I (2-4) I (1-6) - 
Sphagnum recurv um I (1) - - - - - - 
Area 7        
Betul a pubescens V (7) III (1-9) IV (1-9) III(1-9) III (1-9) III (1-7) III (3-7) 
Acer ps eudopl atamus V (6) - - - I (1-4) I (1-2) I (2-5) 
Aesculus  
hippocastanum 

V (5) - - - - - - 

Corylus avellana V (5) III (1-7) II (1-7) II (1-5) II (1-7) III (1-7) III (1-6) 
Quercus petraea V (4) V(5-10) II (2-9) I (4-8) V (1-10) V(3-10) V(4-10) 
Fraxinus exc elsior V (4) II (1-7) I (3-6) - I (2-6) I (1-3) I (1-7) 
Rhododendron spp V (4-6) - - - I (1) I (1-4) I (1) 
Hyacinthoides non-
scripta 

V (5-8) III(1-10) IV (2-5) I (1-4) I (1-5) I (1-2) I (2-5) 

Oxalis acetosella V (3-4) IV (1-9) V (2-7) IV(1-8) III (1-5) I (1-4) IV (1-7) 
Dryopteris dilatata V (2-5) III (1-9) I (1) I (1-5) I (1-6) II (1-4) I (1-4) 
Agrostis c apillaris V (3-4) IV (1-9) IV (1-6) IV(1-9) II (1-6) I (1-5) IV (1-7) 
Anthoxanthum 
ordoratum 

IV (3-4) IV (1-7) V (3-8) V (1-8) II (1-6) II (1-4) IV (1-8) 

Dactylis glomerata III (3-4) - - - - - - 
Carex pallesc ens II (3-4) - - - - - - 
Dryopteris af finis I (2-6) - - - - - - 
Lysi mac hia nemorum I (3-4) I (1-3) I (1-3) I (1-4) I (1-3) - I (3) 
Conopodi um majus I (3) I (1-3) II (1-4) II (1-4) - - - 
Rhytidiadelphus 
squarros us 

I (1) III (1-5) IV (1-4) III (1-5) I (1-4) I (1-4) II (1-7) 

Area 8        
Betul a pubescens V (7) III (1-9) IV (1-9) III (1-9) III (1-9) III (1-7) III (3-7) 
Aesculus  
hippocastanum 

V (5) - - - - - - 

Acer ps eudopl atamus V (3-5) - - - I (1-4) I (1-2) I (2-5) 
Fagus sylvatica V (4) - - - - I (1-2) I (1-5) 
Fraxinus exc elsior V (4) II (1-7) I (3-6) - I (2-6) I (1-3) I (1-7) 
Quercus petraea V (2) V(5-10) II (2-9) I (4-8) V (1-10) V(3-10) V(4-10) 
Sorbus  aucuparia V (4) II (1-3) IV (1-7) I (1) II (1-5) I (1-2) II (1-5) 
Rhododendron spp IV (4-6) - - - I (1) I (1-4) I (1) 
Hyacinthoides non-
scripta 

IV (5-6) III (1-10) IV (2-5) I (1-4) I (1-5) I (1-2) I (2-5) 

Oxalis acetosella IV (1-5) IV (1-9) V (2-7) IV (1-8) III (1-5) I (1-4) IV (1-7) 
Lonic era spp II (4-6) III (1-6) II (1-4) II (1-6) II (1-6) I (1-3) I (1-4) 
Polytrichum commune II (2-5) - - - I (2-4) I (1-6) - 
Area 9        
Quercus petraea V (5) V (5-10) II (2-9) I (4-8) V (1-10) V (3-10) V (4-10) 
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Betul a pubescens V (4) III (1-9) IV (1-9) III (1-9) III (1-9) III (1-7) III (3-7) 
Acer ps eudopl atamus V (4) - - - I (1-4) I (1-2) I (2-5) 
Fraxinus exc elsior V (4) II (1-7) I (3-6) - I (2-6) I (1-3) I (1-7) 
Pteridium aquilinum V (6-9) III (1-9) IV (1-5) IV (1-9) III (1-7) III (1-7) IV (1-8) 
Hyacinthoides non-
scripta 

V (6-8) III (1-10) IV (2-5) I (1-4) I (1-5) I (1-2) I (2-5) 

Oxalis acetosella V (3-4) IV (1-9) V (2-7) IV (1-8) III (1-5) I (1-4) IV (1-7) 
Galium palustre III (2-4) - - - - - - 
Rhododendron spp III (4-6) - - - I (1) I (1-4) I (1) 
Lysi mac hia nemorum III (1-3) I (1-3) I (1-3) I (1-4) I (1-3) - I (3) 
Digitalis purpurea III (1-4) II (1-7) - I (1-7) - I (1) II (1-5) 
Polytrichum commune I (2-4) - - - I (2-4) I (1-6) - 
Rumex  acetos a I (1) I (1-2) - I (1-2) - - I (1-3) 

 

 

Appendix E 

Elterwater grassland vegetation related to possible woodland communities identified within 
the N ational Vegetation Classification. Frequenc y expressi ng number of ti mes a species occurs  
across the samples , is stated in roman numerals and abundance expressing percentage cover is in 
parentheses. (Rodwell 1992).  

 

Species Elterwater MG3 MG9 U1 U4 

Elterwater 
grassland 

     

Agrostis 
canina 

IV (6-7) - - I (3) I (1-8) 

Dactylis 
glomerata 

IV (4-5) IV (1-7) III (1-7) I (1-2) I (1-4) 

Ranunculus 
repens 

V (1-4) I (1-4) III (1-7) - - 

Holcus lanatus V (7-8) IV (1-6) IV (2-8) I (1-6) - 
Rumex  
acetosa 

V (3-5) V (1-5) II (1-5) I (2-5) II (1-4) 

Leuc anthmun 
vulgare 

III (1-2) I (1-3) I (1-2) - - 

Festuca ovina IV (2-5) - - V (1-10) - 
Digitalis 
purpurea 

III (1) - - - - 

Anthoxanthum 
odoratum 

V (4-6) V (1-6) II (2-6 II (1-6) V (1-8) 

Alopecurus 
pratensis 

IV (1-4) II (1-7) II (1-8) - - 

Juncus  effusus I (3) - II (1-7) - I (1-4) 
Conopodi um 
majus 

IV (1-3) V (2-7) I (1-4) - I (1-6) 

Galium 
uliginos um 

III (1-4) - - - - 
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Agrostis 
capillaries 

V (5-6) IV (1-7) - IV (1-9) V (1-10) 

Geranium 
sylvaticum 

III (1-2) V (1-9) - - - 

 

Appendix F 

 

Ideal bird box design 

 

 

 

Appendix G 

 

The protecti ve wal kway at Ranworth Nature Res erve 
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