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1 Summary 

1.1 Objectives 
• To collect information about the quantity, quality and distribution of low land calcareous 

grassland in Bedfordshire and Luton, in order to inform future action to restore or 
maintain the habitat 

• To census grasslands on the chalk soils of Bedfordshire 

• To inform new  county targets in a habitat action plan for low land calcareous grassland: 

� update environmental databases and support the development of the 
Bedfordshire and Luton Biodiversity Recording and Monitoring Centre to handle 

information 

� identify the precise local opportunit ies for calcareous grassland maintenance, 
enhancement, restoration and expansion 

� determine appropriate management regimes for calcareous grassland “hot 

spots”, e.g., around sensitive or heavily used sites 

� identify the most suitable locations for conservation action 

1.2 Findings 
• The study covered an area of 9710.3 ha, encompassing an arc-shaped area of South 
Bedfordshire District and Luton Borough. Of this, 5835.5 ha w ere know n to have 

potential for “chalky low land meadow ” rather than true CG1-CG9 calcareous grassland, 

and w ere removed from the habitat layer. 

• Approximately 303 ha of CG1-CG9 grassland currently exist in the county.  

• A further 778.5 ha of habitat are in a condition that could be restored to CG1-CG9 
grassland. Approximately 2792.8 ha of Bedfordshire’s calcareous soils habitats are 

degraded or altered to the point that low land calcareous grassland w ould need to be 
completely recreated. 

• Scrub encroachment appears to be a major threat to the condition of the Bedfordshire’s 

calcareous grasslands. Of 303 ha currently remaining, approximately 162 ha include 
moderate to dense scrub cover. 

• The study has provided a basis from w hich to update the Bedfordshire and Luton 
calcareous grassland habitat action plan. The data w ill be used to generate specif ic 

targets for habitat maintenance, restoration and expansion. 

• The best prospects for low land calcareous grassland in Bedfordshire and Luton are 

located in three key areas: 

o Pegsdon Hills (B on the attached map: maintenance, restoration and expansion 
opportunities) 

o Sundon Hills-Sharpenhoe Clappers complex (E: maintenance, restoration and 
expansion opportunit ies) 

o Totternhoe (G: maintenance and restoration opportunities) 

• Other opportunity areas include Barton Hills (B), Warden and Galley Hills (D), Dunstable 
Dow ns (I), South Studham (J), Kensw orth A5 corridor (K), and Dunstable South (L). 
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2  Introduction 
 

Chalk grasslands in Bedfordshire and Luton are found on the steep slopes of the Chiltern 

Hills. Traditionally the slopes w ere used for sheep grazing as many of them w ere too steep 

for arable cultivation. In recent years agricultural improvements and the decline in stock 
farming in the area have reduced the quality and quantity of these grasslands. A Phase I 

habitat survey undertaken in 1987/88 revealed approximately 300 ha of unimproved 
calcareous grassland in Bedfordshire, and a further 182 ha of semi-improved calcareous 

grassland (Moreau 1990). 

Low land calcareous grassland is a national priority habitat 
in the UK Biodiversity Action Plan (BAP). The definit ion of 

low land calcareous grassland covers a range of plant 

communities, and includes National Vegetation 
Classif ication (NVC) communit ies CG1 to CG9 (Joint 

Nature Conservation Committee 2006). National BAP 

targets for chalk grassland w ere released in November 
2006 and have been divided into targets for maintaining, 

achieving condition, restoring and expanding the habitat 

(UK Biodiversity Partnership 2006). Know ing how  much 
chalk grassland currently exists in Bedfordshire, and what 

condition it is in, is essential to setting precise targets for 

the Bedfordshire & Luton BAP. 

In 2006 BedsLife – Bedfordshire & Luton Biodiversity 

Partnership prepared a strategic habitat opportunity map of 

the county (BedsLife 2006). This exercise used available 
data on Bedfordshire’s chalk grassland resource to identify 

in broad terms w here the best prospects for chalk 
grassland are located. The habitat opportunit ies mapping 

process identif ied in the south of the county a broad arc of soils and sites suitable for chalk 

grassland.  

Substantial refinement of existing data w as necessary to set precise county habitat targets 

and identify areas where these targets can best be achieved. 

  

3 Definitions 
 
The definit ions of the new  national habitat target types are as follow s (UK Biodiversity 

Partnership 2006): 

• Maintain extent: maintain the current extent of the resource. This may involve some 

change in the habitat distribution over time, for example as a result of climate change 
or coastal erosion.  

• Achieve condition: maintain or improve the condition w ithin the existing resource 

• Restore: improve the condition of relict habitat so that it qualif ies as BAP habitat. 

Restoration should occur w here substantial effort is required to bring a site w ith relict 

features (or know n to be former habitat) into consideration as part of the BAP habitat 
resource 

• Expand: increase the extent of the resource; establish BAP habitat on land w here it is 
currently not present and w here no signif icant relicts of BAP habitat exist. 

Burnt  orchid, Orchis ust ulata, at  

Knocking Hoe SSSI.  Photo by Heather 

Webb 
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4 Methodology 
 

The study covered an area of 9710.3 ha, encompassing an arc-shaped area of South 

Bedfordshire District and part of Luton Borough. Habitats located on tw o soil profiles w ere 
surveyed. These soil profiles w ere freely-draining lime-rich loamy soils and shallow  lime-rich 

soils over chalk or limestone. A habitat census w as carried out on all polygons located on 
these soils. 

 

Survey methodology 
 

“NATMAP Soilscapes”, produced by the National Soil Research Institute at Cranfield 

University, was used to identify polygons that included one or both calcareous soil profiles.  

All MasterMap polygons located on the tw o soilscapes of concern w ere copied into a new  

Geographical Information System (GIS) layer. As NATMAP’s accuracy is not know n 

precisely, polygons only partially including the chalk soilscapes w ere also copied. 

Georeferenced versions of the 1988 phase I habitat survey were used to record the habitat 

in each polygon in the new  layer. Where a single polygon covered more than one habitat 

type the polygon w as split. Each polygon therefore includes only a single habitat type. Areas 
of amenity or neutral grassland and developed sites w ere not included. This w as recorded in 

the GIS layer using the w ording from the phase I habitat survey. 

Field boundar ies from the GIS layer w ere placed over the 2002 aer ial photographs to 
allow  easy identif ication of f ields. The state of each polygon in 2002 w as recorded in the 

layer. As individual habitats cannot be distinguished from aer ial photographs, all 

grasslands w ere classif ied as “grass land” . Developed f ields w ere removed from the 
layer, as w ere polygons that w ere scrub covered in both 1988 and 2002. Fields w ere 

recorded in their 2002 state, therefore set-aside f ields might have been recorded as 
grassland w hen they w ould normally be arable. It w as diff icult to distinguish betw een 

arable f ields and lush hay meadow s that had not yet been cut. Polygons w here the land 

cover could not be distinguished w ere identif ied for ground truthing.  

To categorise each polygon the GIS table w as exported to MSAccess and then into Excel. 

Table 1 illustrates how  the habitat target type categories w ere assigned. 

The resulting information w as imported back into the GIS table to allow  it to be displayed. 

Sites w here the current land cover could not be identif ied w ere visited, in order that they 

could be allocated to one of the habitat target types. A selection of other polygons w ere 

visited to determine the effectiveness of the aerial photo interpretation.  

The resulting map w as further refined based on specif ic site-based information. Many of the 

polygons w ere know n to have, or have the potential for, a chalky-type low land meadow  

rather than CG1-CG9 calcareous grassland. These polygons w ere removed from the layer, 
leaving 3874.8 ha remaining. 
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Table 1 Historic and current land cover categories used to assign MasterMap 

polygons to UK habitat target types for chalk grassland 

1988 Phase 1 Land Cover 
2002 Aerial Photograph 

Land Cover 
Habitat Target Type 

Arable Arable Expansion 

Arable Bare Ground Expansion 

Arable Horticulture Expansion 

Arable Industrial Expansion 

Arable Plantation Expansion 

Bare Ground Bare Ground Expansion 

Bare Ground Scattered Scrub Expansion 

Ephemeral/Short Perennial Grassland Expansion 

Ephemeral/Short Ruderal Bare Ground Expansion 

Ephemeral/Short Ruderal Grassland Expansion 

Improved Grassland Arable Expansion 

Improved Grassland Bare Ground Expansion 

Improved Grassland Scrub Expansion 

Plantation Bare Ground Expansion 

Plantation Grassland Expansion 

Plantation Scattered Scrub Expansion 

Plantation Scrub Expansion 

Scrub Dense/Continuous Arable Expansion 

Scrub Dense/Continuous Grassland Expansion 

Scrub Dense/Continuous Scattered Scrub Expansion 

Scrub Dense/Continuous Scrub Expansion 

Tall Ruderal Arable Expansion 

Tall Ruderal Bare Ground Expansion 

Tall Ruderal Grassland Expansion 

Tall Ruderal Scattered Scrub Expansion 

Tall Ruderal Scrub Expansion 

Tall Ruderal Tall Ruderal Expansion 

Arable Scattered Scrub Restoration 

Arable Grassland Restoration 

Arable Scrub Restoration 

Bare Ground Grassland Restoration 

Calcareous grassland Bare Ground Restoration 

Calcareous grassland Scrub Restoration 

Calcareous Grassland Semi- Improved Bare Ground Restoration 

Calcareous Grassland Semi- Improved Scrub Restoration 

Calcareous Grassland Unimproved Amenity Restoration 

Improved Grassland Grassland Restoration 

Improved Grassland Scatted Scrub Restoration 

Refuse-tip Grassland Restoration 

Scrub Grassland Restoration 

Woodland Grassland Restoration 

Calcareous grassland 
Bare Ground w ith Scattered 

Grassland Achieve Condition 

Calcareous grassland Scattered Scrub Achieve Condition 

Calcareous Grassland Semi- Improved Scattered Scrub Achieve Condition 

Calcareous grassland Grassland Maintain Extent 

Calcareous Grassland Semi- Improved Grassland Maintain Extent 
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5 Results 
 

The total area of chalk soil habitats surveyed w as 9710.3 ha; the total area w ith CG1-CG9 

potential w as 3874.8 ha. 

 
Maintaining extent and achieving condition of calcareous grasslands 

The maintain extent and achieve condit ion target types both refer to habitat of suff icient 

quality as to be considered part of an existing resource (UK Biodiversity Partnership 2006).  

The achieve condit ion target type includes both 

achieving condition on sites not currently in good 

condition, and maintaining good condition on sites 
where it exists. This target type therefore includes all 

sites w ithin the existing resource. How ever, all sites in 

an existing resource are by definition also covered by 
the maintain extent target type. The project team has 

somew hat arbitrarily allocated to the maintain extent 
category those sites that were in 1991, and still are, 

calcareous grassland. Those calcareous grassland 

sites that have degraded only a little have been 
allocated to the achieve condition category. How ever, 

the tw o categories could – and perhaps should – for  

practical purposes be combined into one. 

A total of 303.5 hectares (8%) were allocated to the “maintain extent” and “achieve 

condition” categories. These represent the best calcareous grasslands in the county, and are 

located in the follow ing areas: 

• Pegsdon Hills (B) 

• Barton Hills (C) 

• Warden and Galley Hills (D) 

• Sundon Hills-Sharpenhoe Clappers complex (E) 

• Totternhoe (G) 

• Dunstable Dow ns (I) 

• Dunstable South (L) 
 

Restoring calcareous grasslands 
A total of 778.5 hectares (20%) were allocated to the “restore” category. The new  UK habitat 

target types specify that restoration is the appropriate target w here the existing habitat does 

not meet BAP priority habitat specif ications, but w here relict or degraded habitat still exists 
(UK Biodiversity Partnership 2006).  

Degraded habitat may be considered to be that w here some of the characteristic calcareous 

grassland species exist, but not in the required numbers or combinations as a result of 
improvement and other factors. Identifying “relict” habitat, how ever, is perhaps a bit more 

diff icult. For the purposes of this study, relict habitat w as considered to exist where it could 

reasonably be assumed that enough of the original calcareous grassland seed bank might 
remain to allow  natural habitat regeneration to take place, or w here adjacent sites might 

reasonably be expected to have provided seed propagules. This does not mean that 
assisted regeneration ought not to take place. Rather, the seed bank itself w as considered to 

be a habitat relic. 

In most cases where restoration w as determined to be the appropriate target type, 
unimproved or semi-improved grassland w as the land cover in either 1988 or 2002. Where 

Mansgrove Farm, St udham. Photo by Becky 
Ward. 



 

Bedfordshire Calcareous Grass land Habit at  Opport unities  Survey 

Revised M ay 2007 
9 

grassland existed in 1988 it w as assumed for this study that enough of the seed bank w ould 

currently remain to regenerate the habitat. Where grassland w as the current cover, it w as 
assumed that enough time had elapsed since 1988 for new  calcareous grassland species to 

establish, providing a base upon w hich new CG1-9 could be created. 

The best opportunities for calcareous grassland restoration are: 

• Pegsdon Hills (B) 

• Sundon Hills-Sharpenhoe Clappers complex (E) 

• Betw een Totternhoe and Houghton Regis (G) 

• South Studham (J) 

• Kensw orth A5 corridor (K) 
 

 
Expanding calcareous grasslands. 

A total of 2792.8 hectares (72%) were allocated to the “expand” category. The new  UK 

habitat target types specify that expansion is the appropriate target w here the existing 
habitat does not meet BAP priority habitat specif ications, and w here no signif icant relict or 

degraded habitat remains (UK Biodiversity Partnership 2006). 

Most of the polygons f it into this category. This is not surprising as South Bedfordshire is 
largely a mix of urban and intense agricultural land uses. This w as reflected in the mapping 

results. In many of these polygons the historic and/or current land cover w as arable, 

industrial or bare ground.  

Other land cover types w ere felt to preclude the retention or establishment of enough 

calcareous grassland seed bank to allow  CG1-9 regeneration. These included plantation 

forest, dense or continual scrub and improved grassland.  

Expansion of calcareous grassland habitat w ould best be undertaken near existing 

calcareous grassland or restoration opportunities. Natural succession from arable land to 

species-rich calcareous grassland takes at least a century (Gibson 1995). Therefore 
expansion should probably not be relied upon to create large isolated areas of habitat, 

especially w here the soil has been enriched in the recent past. How ever a combination of 

soil pre-treatment and grazing can be used to reduce soil nutrients quickly, thereby 
encouraging more rapid restoration (Gibson 1995). This type of management is expensive 

but used selectively could buffer very sensitive calcareous grassland sites. 

Based on the results of this survey alone, calcareous grassland expansion might be a 

strategic option w here there is already a netw ork of existing or recovering chalk grassland 

habitats, for example: 

• Pegsdon Hills (B) 

• Barton Hills (C) 

• Warden and Galley Hills (D) 

• Sundon Hills-Sharpenhoe Clappers complex (E) 

• Dunstable Dow ns (I) 

• Dunstable South (L) 

 
Use of site-based knowledge 

Site-based know ledge w as particularly valuable to this study. Tight deadlines did not permit 
as many site visits as w ould have been ideal. How ever Bedfordshire’s small size and 

number of local experts made quite a few  site visits unnecessary. The county’s chalk 

habitats are w ell studied, and several members of the project team had up-to-date personal 
know ledge of the condition and grassland community potential of many individual polygons. 

This know ledge w as used to verify how polygons were allocated based on the aerial photos. 
Local experts also knew  the current land use on most polygons w here it could not be 
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identif ied from the photographs.  Sites w here the land use w as not know n were included 

among those to be visited. 

 
 

6  Conclusions 
 

6.1 Practicality of using this methodology for mapping grassland 

habitat opportunities 

 
Overall the project team w as extremely pleased w ith the methodology used during this 

study. It w as found to be a cost-effective way to map habitat opportunities, and one that w ith 

a litt le practise can be done quickly.  

• It must be stressed that the f igures obtained in this study are purely theoretical. It is 

obviously not possible to restore every polygon to CG1-9 calcareous grassland. 
How ever w hat the study does show is where from an ecological standpoint the best 

habitat creation opportunit ies are.  

• This project w ould likely not have been viable w ithout MasterMap or equivalent 
software. Delineating and measuring every polygon w ould have been too time and 

labour intensive. MasterMap polygons w ere found to be an excellent basis for this 
study. 

• The location of chalky soils did not accurately reflect the location of potential 
calcareous grassland habitat. Rather, CG1-CG9 is only likely to be possible on 

steep hillslopes w here w ind has eroded the soil. The rest of the study area is more 

likely to produce low land meadow  communit ies w ith a few calcareous grassland 
species, a kind of “chalky meadow”. These chalky meadow  polygons were removed 

from the study area and w ill instead become part of a county low land meadow  

opportunity layer. 

• The overlapping target type definit ions “maintain extent” and “achieve condition” 

have caused some confusion among the project team. Both target types pertain to 
an existing resource, i.e. those polygons currently qualifying as BAP priority habitat. 

It w ould seem logical, therefore, to combine the tw o such that all polygons assigned 

to the achieve condition target are also included in the maintain extent target. The 
new  national action plan for low land calcareous grassland does this to an extent, by 

including 36,687 ha to each category (UK Biodiversity Partnership 2006b). How ever 

the plan also includes a target for achieving condition of 32,641 ha by 2020 (UK 
Biodiversity Partnership 2006b). A request to Natural England for clarif ication on this 

point has at the t ime of w riting not yet been answ ered. 

• The methodology w as considered by the project team to be so successful that a 

modif ied version is now  being used to map low land meadow  opportunities in 

Bedford Borough. Low land meadow  is another national priority habitat, and one that 
has not been w ell studied in Bedfordshire. Bedford Borough is much larger than 

South Bedfordshire’s chalk area, and so a simpler version of the mapping 
methodology is being used for this exercise. Only those polygons designated as 

low land meadow  in the phase I habitat survey are being investigated.  
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6.2 Comparison of survey area to local and national biodiversity 

action plans 
 

• The national biodiversity action plan identif ies the recent ecological trends for 
low land calcareous grasslands in the UK (Joint Nature Conservation Committee 

2006). This habitat includes grasslands on shallow  lime-rich soils, w ith plant 

communities consistent w ith National Vegetation Classif ications CG1 to CG9. The 
1990 Phase I habitat survey of Bedfordshire found 482 hectares of unimproved and 

semi-improved calcareous grassland (Moreau 1990). The current study – although 

not as detailed as a phase I survey – estimates that approximately 303 hectares 
remain, a loss of 37%. Scrub encroachment appears to be a major threat to the 

condition of the Bedfordshire’s calcareous grasslands. Of the 303 ha remaining, 

approximately 162 ha include moderate to dense scrub cover. 

• Were it possible to restore all potential calcareous grassland sites, Bedfordshire 

could on its ow n meet much of the national targets for restoration and expansion of 
this habitat. Table 2 presents a compar ison of national BAP targets for England w ith 

theoretical target maxima for Bedfordshire and Luton. 

 

Table 2 Comparison of theoretical maxima for lowland calcareous grassland habitat 

targets in Bedfordshire to current UK Biodiversity Action Plan targets for 
England 

Habitat target type 
England target 

(ha) 

Bedfordshire 

theoretical 
maximum (ha) 

Bedfordshire 

theoretical 
percentage of  

UK total 

Maintain extent 38,687 303.5 0.7% 

Achieve condition 38,687 303.5 0.7% 

Restore 1088 (by 2020) 778.5 71.5% 

Expand 8479 (by 2020) 2792.8 32.9% 

 

• The East of England is expected to contribute substantially to achieving national 
grassland expansion targets. The current regional target for grassland creation is 

4182.3 ha. This target includes upland and low land grasslands and meadows, 

grazing marshes and heathlands, and represents 25% of the total grasslands target 
for England (English Nature 2006). 

• The new  UK low land calcareous grasslands action plan includes tw o target types in 
addition to the standard ones above. These pertain to the size and connectivity of 

habitat patches, and are aimed at producing a robust habitat netw ork. The results of 

this survey will help w ith establishing similar targets for Bedfordshire and Luton. A 
revised local calcareous grassland action plan is scheduled for completion in the 

early summer of 2007. 

 

7 Map 
See attached.   

 

 



 

Bedfordshire Calcareous Grass land Habit at  Opport unities  Survey 

Revised M ay 2007 
12 

References 
 

BedsLife. 2006. Rebuilding biodiversity in Bedfordshire and Luton. Bedford: BedsLife – 
Bedfordshire & Luton Biodiversity Partnership. 28 p. 

English Nature. 2006. Summary of biodiversity expansion targets by region (based on 

revised England targets). Unpublished. 

Gibson CWD. 1995. Chalk grasslands on former arable land: a review . Bioscan Report 

No. E0491R2. Dartford: Blue Circle Industries plc. 39 p. 

Joint Nature Conservation Committee. 2006. Habitat action plan: low land calcareous 
grassland [online]. http://www.ukbap.org.uk/UKPlans.aspx?ID=12. Accessed 2007 

March 9.  

Moreau M. 1990. The phase 1 habitat survey of Bedfordshire. Peterborough: Nature 
Conservancy Council. 70 p. 

UK Biodiversity Partnership. 2006. Information note: review  of BAP targets – target type 

definitions. Peterborough: Joint Nature Conservation Committee. 8 p. 

UK Biodiversity Partnership. 2006b. Biodiversity Action Reporting System: targets – 

low land calcareous grassland, revised targets 2006 [online]. http://www.ukbap-
reporting.org.uk/plans/targets.asp?HAP=%7BE41E4082%2DCEFC%2D4C73%2D8DF4

%2D7D04FC59C15F%7D&SAP=&M=1. Accessed 2007 March 22. 

  



 

Bedfordshire Calcareous Grass land Habit at  Opport unities  Survey 

Revised M ay 2007 
13 

Unauthorised reproduction infringes Crown copyright and may 
lead to prosecution or criminal proceedings. (Licence 100017358) (2007)

Maintain Extent

Achieve Condition

Restoration

Expansion

Chalk Grassland Survey 2007

This map is reproduced from Ordnance Survey material 
with the permission of Ordnance Survey on behalf of the 

Controller of Her Majesty's Stationery Off ice © Crown Copyright. 

 

B 

C 

D 

E 

G 

I 

J 

K 

L 


