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1 Summary 
 
1. The NGC was formally established in 1961 and collects bag statistics from about 600 estates or shoots each year. 

Each contributor completes an annual return form that provides the means to record 19 mammal species, namely 

Rabbit Oryctolagus cuniculus, Brown Hare Lepus europaeus, Mountain Hare Lepus timidus, Roe Deer Capreolus 
capreolus, Red Deer Cervus elaphus, Fallow Deer Dama dama, Muntjac Muntiacus reevesi, Sika Deer Cervus nippon, 
Chinese Water Deer Hydropotes inermis, Wild Boar Sus scrofa, Hedgehog Erinaceus europaeus, Grey Squirrel 
Sciurus carolinensis, Fox Vulpes vulpes, Feral Cat Felis catus, Weasel Mustela nivalis, Stoat Mustela erminea, Polecat 
Mustela putorius, Mink Mustela vison, Brown Rat Rattus norvegicus.  All series are ongoing, with 2006 the last season 
included here (throughout, the year denotes the year in which a shooting season starts, e.g. 2006 refers to the 
2006/07 season). 

 
2. Species-specific annual bag indices are estimated using appropriate statistical methods (generalised linear models with 

Poisson error, logarithmic link function, log(shot area) and year and shoot as factors).  Percentage changes over the 
periods 1961-2006, 1981-2006, 1986-2006, 1991-2006, 1995-2006, 1996-2006, 2001-2006 are evaluated after 

smoothing out annual fluctuations in bag indices (using generalised additive models).  The 95% confidence intervals of 
the estimates are obtained by bootstrapping.  To allow comparisons between years and sites, bags are expressed per 
unit area. 

 
3. At the UK level, mammal species coverage is good except for Chinese Water Deer and Wild Boar. Coverage for 

England and Scotland is very similar, with the additional exception of Mountain Hare in England and Muntjac in 
Scotland. In Wales, species coverage is adequate apart from Mountain Hare, Roe Deer, Red Deer, Fallow Deer, 
Muntjac and Sika Deer. 

 
4. At the UK level, the NGC data show significant medium-term (post-1960) increases in bag sizes for Rabbit, Roe 

Deer, Red Deer, Grey Squirrel, Fox, Stoat, Mink and Brown Rat, and significant medium-term decreases in bag sizes 

for Brown Hare, Hedgehog, Feral Cat and Weasel. 
 
5. Temporal trends and spatial changes in distribution for Rabbit, Brown Hare, Mountain Hare and Grey Squirrel, 

calculated from 1304 estates submitting bag records between 1960 and 1999 inclusive for one or more of the 
species, revealed a steady increase in density in England and Scotland for Rabbit, a steady decrease in density 
nationally for Brown Hare, no significant change for Mountain Hare, and a steady increase in density plus an 
expansion nationally for Grey Squirrel. 

 
6. Through the inclusion of data from historical game books, series for several mammal species extend back into the 

19th century.  With this in mind, analysis of the long-term NGC bag data (post-1900) was undertaken for Rabbit, 
Brown Hare and Mountain Hare, in the same manner as for the medium-term (post-1960) NGC bag data.   The 

resulting trends highlight the crash in Rabbit bags during the 1950s due to myxomatosis and subsequent partial 
recovery, a broad decline in Brown Hare bags since the 1960s, plus a long-term cyclic pattern in Mountain Hare bags. 
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2 Introduction  
 

Management measures for conservation or population control rely upon accurate records of a speciesõ distribution and 
abundance.  Monitoring refers to the collection of data on various aspects of a speciesõ ecology or biology; the specific 
parameters subject to monitoring will depend on its objectives.  Monitoring changes in the size of animal populations is an 
important yet difficult problem for wildlife biologists and managers.  In order to manage a population successfully for its 
conservation it is necessary to have information about its status i.e. absolute abundance and distribution at any point in 
time and trends in abundance over time.  Complete censuses of populations are not feasible for virtually any species of 
animal, since every individual would have to be detected and counted in order to get a precise figure.  For most species, 
the expense of mark-recapture or mark re-sight estimation programs is prohibitive.  The use of count data as indices of 

abundance and indicators of trends in abundance is therefore the only practical means of monitoring most animal 
populations, provided that the indices are related in a constant way to abundance over time. 
 
Implicit in the concept of monitoring is an ongoing and regular effort to collect data allowing changes in the parameters of 
interest to be studied over time.  In addition to establishing whether a population has been stable, increasing or decreasing 
over a given time-scale, long-term monitoring allows the status quo to be compared with historical distribution and 
abundance.  This can provide further insight into current population status and act as a starting point for research into the 
causes of any observed decline in abundance or contraction of a speciesõ geographical range.  Repeated monitoring over 
time also has an important role in setting criteria and thresholds for action and determining when a downward trend 
constitutes a true decline. 
 

Monitoring wildlife populations is also a legal requirement for a number of species.  This is stated explicitly in Article 7 of 
the 1992 Convention on Biological Diversity, which requires contracting parties to ômonitor through sampling and other 
techniques the components of biological diversity, paying particular attention to those requiring urgent conservation 
measures and those offering the potential for sustainable useõ.  As a signatory to the Convention, the UK published the UK 
Biodiversity Action Plan (BAP) in January 1995, incorporating separate Action Plans for priority species and habitats, 
recognizing the importance of the conservation of biological diversity and sustainable use of biological resources.   
 
The National Gamebag Census (NGC) is of considerable interest to the statutory agencies charged by the government 
with monitoring the status of UK wildlife, particularly with respect to mammals that are difficult to monitor by other 
means.  The Joint Nature Conservation Committee (JNCC) is responsible for assessing and reporting on the state of UK 

biodiversity on behalf of these agencies.  In 2003, JNCC invited The Game Conservancy Trust (GCT) to join the Tracking 
Mammals Partnership, thereby giving official recognition of the importance of NGC records as a monitoring tool for 
wildlife management and conservation. 
 
The resulting agreement seeks to improve data collection, collation and analysis of the NGC, which will make it an 
important part of the Tracking Mammals Partnership.  The latter comprises 25 organisations and aims to detect changes in 
the abundance and distribution of terrestrial and freshwater mammals.  Information collected by the Partnership will act as 
an early warning system for detecting changes in abundance for species of conservation interest and for pest or problem 
species. 
 
The following items form part of the GCT NGC work plan within the Tracking Mammals Partnership for 2007/2008 

agreed between JNCC and GCT in spring 2007.  The status of each item is provided in the pages that follow on from the 
list below. 
 
1. Update annual bag index trends for all NGC mammals from 1961 to 2006 and from 1995 to 2006, for the UK, by 

country, by Environmental Zone and by Government Office Region, where there are sufficient data.  Send UK and 
country summaries to JNCCõs Tracking Mammals Partnership Co-ordinator by 31 January 2008. 

 
2. For all NGC mammals, tabulate percentage changes (with confidence limits) for the most recent 5-year, 10-year, 15-

year, 20-year and 25-year intervals at the UK level and for each of England, Wales and Scotland, where there are 
sufficient data. 

 
3. Examine temporal changes, by decade from 1961 to 2000, in the UK geographical distribution of bags at vice-county 

level for Rabbit, Brown Hare, Mountain Hare and Grey Squirrel. 
 
4. Evaluate long-term trends in annual bag indices from 1901 to 2006 for Rabbit, Brown Hare and Mountain Hare at the 

UK level and for each of England, Wales and Scotland, where there are sufficient data. 
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3 The National Gamebag Census  
 

The NGC was formally established by the GCT in 1961, and is a voluntary scheme that currently collects bag statistics 
from over 600 shooting estates annually in England, Wales, Scotland and Northern Ireland.  Through the inclusion of data 
from historical game books, series for several species extend back to the 19th century.  The GCT believes that the NGC 
approach, which targets the estate rather than individual shooters, is the best way of assessing bags on driven shoots.  The 
NGC statistics also include bags from rough shooting carried out on the same estates, as well as numbers of predatory 
species culled as part of legal pest control.   
 
At the end of the shooting season, each participant completes an annual bag survey form detailing the numbers of each 

species shot or culled, numbers of shoot days, estate area and, in the case of upland estates, moorland area.  In many 
cases, additional data extracted from game books extend the time series back to at least the 19th century.  Reminders are 
issued for non-returned forms and the return rate exceeds 90%.  
 
When expressed as the numbers of animals shot per unit area, the data provide temporal and regional trends in bags on 
shooting estates (Tapper 1992; Aebischer & Baines in press).  Overall, the NGC collates data on the shooting bags of 24 
huntable species and 19 predator species.  Of these, 19 species are mammals, namely Rabbit Oryctolagus cuniculus, 
Brown Hare Lepus europaeus, Mountain Hare Lepus timidus, Roe Deer Capreolus capreolus, Red Deer Cervus elaphus, 
Fallow Deer Dama dama, Muntjac Muntiacus reevesi, Sika Deer Cervus nippon, Chinese Water Deer Hydropotes inermis, 
Wild Boar Sus scrofa, Hedgehog Erinaceus europaeus, Grey Squirrel Sciurus carolinensis, Fox Vulpes vulpes, Feral Cat Felis 
catus, Weasel Mustela nivalis, Stoat Mustela erminea, Polecat Mustela putorius, Mink Mustela vison and Brown Rat Rattus 
norvegicus.  All series are ongoing, with 2006 the last season included here (throughout this report, the year denotes the 
year in which a shooting season starts, e.g. 2006 refers to the 2006/07 season). 
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4 Temporal trends in bags for NGC mammals 
 
One of the main purposes of the participation of the NGC in the Tracking Mammals Partnership is the provision of 
summary trends in annual bag statistics, where there are sufficient data, for all NGC mammals from 1961 to 2006 and 

from 1995 to 2006, for the UK, by country, by Environmental Zone and by Government Office Region (see Figure 1).  
The year 1961 corresponds to the formal start of the NGC.  The year 1995 is when the British Trust for Ornithology and 
many other members of the Tracking Mammals Partnership began their mammal monitoring schemes, so provides a 
standard period over which the results from several different schemes may be compared.  In addition, a 25-year period is 
also a standard component in the UK Biodiversity Action Plan listing procedure (Anon. 1994, 1995), in the evaluation of 
avian conservation status (e.g. Gregory et al. 2002) and in other monitoring schemes such as the joint Common Birds 
Census / Breeding Bird Survey of the British Trust for Ornithology, and the evaluation of percentage change over 
intervening periods helps to understand how each bag index series changes over time.  Accordingly, we have produced 
and tabulated percentage changes (with confidence limits) for the most recent 5-year, 10-year, 15-year, 20-year and 25-
year intervals at the UK level and for each of England, Wales and Scotland, for all NGC mammal species where there are 
sufficient data.  The details of the statistical procedures are given below. 

 
For each species, analysis was based on all annual shoot returns greater than zero.  Shoots contributing only one yearõs 
data were omitted.  Statistical analysis followed the approach adopted by Whitlock et al. (2003) and was carried out using 
GenStat (Lawes Agricultural Trust, Rohamsted).  For each species, bag data were analysed using a generalised linear model 
(McCulloch & Nelder 1996) with a Poisson error distribution and logarithmic link function, with shoot and year as factors 
and the logarithm of shoot area as an offset variable.  Data were analysed at the UK, country and environmental zone 
levels.  For most species, the bag data spanned the period from 1961 to 2006, but for several species the start year had to 
be moved forward because of insufficient sites in early years (five contributing sites in any one year was a minimum 
requirement).  The year coefficients were exponentiated to give an index of bag size on the arithmetic scale.  All index 
values were relative to the start year, which had a value of 1.  To obtain index values for the standard Tracking Mammals 
Partnership period of 1995-2006, the index values from the full analysis were recalibrated by dividing by the 1995 value.  

The 95% confidence intervals around the index values were obtained by bootstrapping at the shoot level: for each of 199 
bootstrap runs, shoots equal in number to the original sample were selected at random with replacement and a new set 
of indices obtained as described above.  For each year, the the 95% confidence limits were taken as the lower and upper 
95th percentiles of the distribution of all 200 index values. 
 
To measure the percentage change between the first and last years of each time series, a generalized additive model 
(GAM, Hastie & Tibshirani 1990) was fitted to the bag indices with one degree of freedom per decade or part-decade 
then the percentage change calculated from the GAM fitted values for the first and last years.  The 95% confidence limits 
were obtained by fitting GAMs to each bootstrap sample, calculating the percentage change, and selecting the lower and 
upper 95th percentiles of the 200 values that resulted.  If the 95% confidence interval did not include zero, then the 
percentage change was declared significant at P<0.05 (indicated by * to the right of the percentage change value in the 

tables that follow). 
 
This procedure resulted in bag indices and confidence limits from the NGC data for the period 1961 to 2006, together 
with estimates of change (and confidence limits of change) across the periods 1981 to 2006, 1986 to 2006, 1991 to 2006, 
1996 to 2006 and 2001 to 2006.  Bag indices were expressed relative to the first year of each period, so the index value 
for the first year of each series is always one.  Analyses were carried out for the UK as a whole, at country level (England, 
Scotland, Wales), by environmental zone and by government region (Figure 3.0).  Analysis was carried out for all mammal 
species covered by the NGC except Chinese Water Deer and Wild Boar, for which there were insufficient data. 
 
Post-1961 and post-1995 UK trends were graphed for all mammals in a similar format to that used within the BTO 
Research Report No. 428 dated February 2006.   
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Figure 1.   Breakdown of the UK by environmental zone (left), and of England by government region (right). 
 

 
 

 

 

 

Government regions of England 

 

  

South West

South East

East of 

England

East 

MidlandsWest 

Midlands

Yorkshire 

and 

Humber

North 

West

North 

East

ezones_comb by environ_zone

Zone 1 - Easterly lowlands (England/Wales)

Zone 2 - Westerly lowlands (England/Wales)

Zone 3 - Uplands (England/Wales)

Zone 4 - Lowlands (Scotland)

Zone 5 - Intermediate uplands & islands (Scotland)

Zone 6 - True uplands (Scotland)



8 

 

4.1  Rabbit Oryctolagus cuniculus 
 

Summary: A significant increase in the index of bag density across the UK between 1961 and 2006 (although still less than 

half pre-myxomatosis levels), rapidly so for a time between 1989 and 1995 and a decline thereafter, significantly so in 
Scotland and for the UK as a whole.  
 
a)    Sample size and % change of Rabbit bags. 1961-2006 1995-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 1201 1000* 601 to 1780 -28* -43 to -5 

COUNTRIES        

   England 861 1131* 638 to 2243 21 -7 to 56 

   Wales 41 6182* 643 to 23024 -19 -62 to 49 

   Scotland 283 910* 490 to 2159 -73* -82 to -60 

ENVIRONMENTAL ZONES      
   1 - Easterly lowlands (England/Wales) 506 1347* 523 to 3075 28 -16 to 87 

   2 - Westerly lowlands (England/Wales) 182 424* 145 to 1180 -34* -56 to -6 

   3 - Uplands (England/Wales) 104 2496* 524 to 16208 24 -18 to 96 

   4 - Lowlands (Scotland) 99 1120* 271 to 3923 -69* -87 to -35 

   5 - Intermediate uplands/islands (Scotland) 47 1019 -10409 to 13082 -92* -103 to -53 

   6 - True uplands (Scotland) 140 967* 519 to 2320 -69* -81 to -57 

GOVERNMENT REGIONS      
   South West 146 322 -7 to 3417 -57 -86 to 41 

   South East 168 754* 373 to 1594 -19 -39 to 8 

   East of England 192 1838* 568 to 13596 63 -5 to 174 

   East Midlands 92 1205* 251 to 6678 118 -12 to 270 

   West Midlands 81 838* 320 to 2280 -38* -64 to -22 

   North West 44 527 -10204 to 19298 -6 -71 to 80 

   Yorkshire and Humber 106 1859* 783 to 5376 23 -28 to 122 

   North East 32 1228* 29 to 22051 -32 -88 to 152 

 

b)    Change in relative bag density in the UK from 1961 to 2006 and from 1995 to 2006, respectively.  Error bars 
represent 95% confidence intervals.  
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4.1  Rabbit Oryctolagus cuniculus 
 

c)    Percentage changes (with confidence limits) for the most recent 5-year, 10-year, 15-year, 20-year and 25-year intervals at 

the UK level and for each of England, Wales and Scotland, where there are sufficient data.  

 
 2001-2006 1996-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 1201 -20* -32 to -5 -29* -44 to -8 

COUNTRIES      

   England 861 11 -3 to 27 18 -8 to 50 

   Wales 41 -12 -48 to 19 -19 -61 to 40 

   Scotland 283 -63* -74 to -51 -73* -82 to -60 

 
 
 
 1991-2006 1986-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 1201 -8 -27 to 27 67* 28 to 129 

COUNTRIES      

   England 861 48* 11 to 96 137* 78 to 226 

   Wales 41 -8 -62 to 143 61 -49 to 390 

   Scotland 283 -63* -77 to -45 -23 -56 to 21 

 
 
 
 1981-2006 

 Sites  Change 95% CI 

UNITED KINGDOM 1201 161* 89 to 278 

COUNTRIES    

   England 861 235* 130 to 402 

   Wales 41 352* 38 to 1085 

   Scotland 283 44 -21 to 141 
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4.2  Brown Hare Lepus europaeus 
 

Summary: A significant decline in the index of bag density between 1961 and 2006. The trend has reversed since the 1980s in 

the UK (significant increase of 50% since 1986) and England, but persists downwards in Wales. There has been a significant 
regional increase in the West Midlands and East of England between 1995 and 2006, but also a decline in south-east England. 
 
a)    Sample size and % change of Brown Hare bags. 1961-2006 1995-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 1102 -51* -66 to -33 24* 3 to 49 

COUNTRIES        

   England 836 -46* -64 to -24 29 -2 to 53 

   Wales 34 -96* -98 to -93 -69* -88 to -62 

   Scotland 223 -82* -89 to -70 -12 -46 to 28 

ENVIRONMENTAL ZONES          
   1 - Easterly lowlands (England/Wales) 503 -45* -64 to -25 27 -1 to 53 

   2 - Westerly lowlands (England/Wales) 161 -69* -87 to -41 7 -41 to 57 

   3 - Uplands (England/Wales) 85 -56 -83 to 76 90 -26 to 739 

   4 - Lowlands (Scotland) 90 -84* -92 to -62 -2 -44 to 53 

   5 - Intermediate uplands/islands (Scotland) 30 -69* -98 to -5 28 -87 to 280 

   6 - True uplands (Scotland) 104 -85* -94 to -65 -36 -72 to 11 

GOVERNMENT REGIONS      
   South West 127 -57 -91 to 24 26 -47 to 174 

   South East 166 -62* -83 to -38 -41* -68 to -10 

   East of England 190 -40 -67 to 3 41* 1 to 76 

   East Midlands 99 -56* -73 to -40 39 -12 to 145 

   West Midlands 79 -39 -68 to 11 267* 57 to 794 

   North West 41 -76 -95 to 16 -5 -83 to 359 

   Yorkshire and Humber 104 -33 -72 to 16 45 -12 to 131 

   North East 30 35 -75 to 422 184 -50 to 2201 

 

b)    Change in relative bag density in the UK from 1961 to 2006 and from 1995 to 2006, respectively.  Error bars represent 
95% confidence intervals.  
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4.2  Brown Hare Lepus europaeus 
 

c)    Percentage changes (with confidence limits) for the most recent 5-year, 10-year, 15-year, 20-year and 25-year intervals at 

the UK level and for each of England, Wales and Scotland, where there are sufficient data.  
 
 2001-2006 1996-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 1102 10* 1 to 20 22* 2 to 46 

COUNTRIES      

   England 836 12 -1 to 21 26 -2 to 46 

   Wales 34   -69* -86 to -62 

   Scotland 223 -9 -31 to 14 -13 -44 to 26 

 
 
 
 1991-2006 1986-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 1102 35* 7 to 72 50* 12 to 101 

COUNTRIES      

   England 836 40* 3 to 79 57* 9 to 110 

   Wales 34 -71* -93 to -59 -78* -94 to -65 

   Scotland 223 -10 -47 to 36 -14 -47 to 26 

 
 
 
 1981-2006 

 Sites  Change 95% CI 

UNITED KINGDOM 1102 32 -6 to 91 

COUNTRIES    

   England 836 47 -3 to 112 

   Wales 34 -88* -94 to -82 

   Scotland 223 -50* -69 to -30 
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4.3  Mountain Hare Lepus timidus  
 

Summary: A cyclic trend in the index of bag density in the UK between 1961 and 2006, with increases from 1967 to 1974, 

1983 to 1988, 1995 to 1998, and 2002 to 2006 alternating with poor seasons. Overall, there were no significant long-term 
trends. 
 
a)    Sample size and % change of Mountain Hare bags. 1961-2006 1995-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 190 63 -27 to 242 -23 -58 to 47 

COUNTRIES        

   England Too few       

   Wales Too few       

   Scotland 184 63 -17 to 250 -23 -59 to 58 

ENVIRONMENTAL ZONES          
   1 - Easterly lowlands (England/Wales) Too few         
   2 - Westerly lowlands (England/Wales) Too few         
   3 - Uplands (England/Wales) Too few         
   4 - Lowlands (Scotland) 28 1 -79 to 375 61 -3 to 460 

   5 - Intermediate uplands/islands (Scotland) 23 -36 -86 to 700 -13 -36 to 161 

   6 - True uplands (Scotland) 133 81 -23 to 289 -28 -66 to 51 

GOVERNMENT REGIONS      
   South West Too few     

   South East Too few     
   East of England Too few     
   East Midlands Too few     
   West Midlands Too few     
   North West Too few     
   Yorkshire and Humber Too few     
   North East Too few     

 

b)    Change in relative bag density in the UK from 1961 to 2006 and from 1995 to 2006, respectively.  Error bars represent 
95% confidence intervals.  
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4.3  Mountain Hare Lepus timidus  
 

c)    Percentage changes (with confidence limits) for the most recent 5-year, 10-year, 15-year, 20-year and 25-year intervals at 

the UK level and for each of England, Wales and Scotland, where there are sufficient data.  
 

 2001-2006 1996-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 191 -10 -50 to 38 -22 -65 to 55 

COUNTRIES      

   England Too few     

   Wales Too few     

   Scotland 184 -10 -44 to 40 -22 -57 to 59 

 
 
 
 1991-2006 1986-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 191 -23 -66 to 45 -7 -61 to 91 

COUNTRIES      

   England Too few     

   Wales Too few     

   Scotland 184 -23 -62 to 66 -7 -54 to 108 

 
 
 
 1981-2006 

 Sites  Change 95% CI 

UNITED KINGDOM 191 40 -32 to 154 

COUNTRIES    

   England Too few   

   Wales Too few   

   Scotland 184 41 -25 to 150 

 
 
  



14 

 

4.4  Roe Deer Capreolus capreolus 
 

Summary: A significant and sustained increase in the index of bag density between 1961 and 2006 in England and Scotland. 

Regionally, increases in the bag index continue to be significant since 1995 in eastern England and across the lowlands of 
Scotland. A single site in Wales reported Roe Deer in the years 1993, 1997, 2004 and 2005. 
 
a)    Sample size and % change of Roe Deer bags. 1961-2006 1995-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 471 482* 223 to 854 33* 18 to 52 

COUNTRIES        

   England 75ð06   222 326* 229 to 876 51* 30 to 77 

   Wales Too few     

   Scotland 243 353* 152 to 802 25* 3 to 54 

ENVIRONMENTAL ZONES          
   1 - Easterly lowlands (England/Wales) 77ð06   139 346* 150 to 844 53* 25 to 88 

   2 - Westerly lowlands (England/Wales) 77ð06     50 165* 86 to 458 11 -10 to 67 

   3 - Uplands (England/Wales) 95ð06     33   146* 46 to 226 

   4 - Lowlands (Scotland) 77ð06     67 564* 91 to 1268 30* 1 to 81 

   5 - Intermediate uplands/islands (Scotland) 77ð06     32 109 -33 to 327 -6 -45 to 61 

   6 - True uplands (Scotland) 77ð06   145 222* 66 to 405 24 -16 to 60 

GOVERNMENT REGIONS      
   South West 77ð06     56 205* 53 to 641 17 -5 to 45 

   South East 77ð06     61 861* 436 to 1984 88* 32 to 171 

   East of England 77ð06     34 342 -2932 to 1835 50* 11 to 92 

   East Midlands Too few     
   West Midlands Too few     
   North West Too few     
   Yorkshire and Humber 84ð06     34 482* 139 to 1287 66 -2 to 145 

   North East 95ð06     14   112 -6 to 289 

 

b)    Change in relative bag density in the UK from 1961 to 2006 and from 1995 to 2006, respectively.  Error bars represent 
95% confidence intervals.  
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4.4  Roe Deer Capreolus capreolus 
 

c)    Percentage changes (with confidence limits) for the most recent 5-year, 10-year, 15-year, 20-year and 25-year intervals at 

the UK level and for each of England, Wales and Scotland, where there are sufficient data.  
 

 2001-2006 1996-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 471 14* 6 to 22 30* 16 to 48 

COUNTRIES      

   England 224 27* 17 to 36 47* 25 to 67 

   Wales Too few     

   Scotland 243 9* 1 to 20 22* 3 to 49 

 
 
 
 1991-2006 1986-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 471 45* 24 to 70 67* 40 to 101 

COUNTRIES      

   England 224 69* 42 to 103 103* 58 to 150 

   Wales Too few     

   Scotland 243 35* 7 to 71 52* 25 to 92 

 
 
 
 1981-2006 

 Sites  Change 95% CI 

UNITED KINGDOM 471 103* 64 to 155 

COUNTRIES    

   England 224 163* 94 to 235 

   Wales Too few   

   Scotland 243 74* 34 to 146 
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4.5  Red Deer Cervus elaphus 
 

Summary: A significant increase in the index of bag density across the UK between 1961 and 2006 with stabilisation between 

1995 and 2006. The majority of sites reporting Red Deer are from Scotland. Regionally, the true uplands of Scotland continue 
to have significant increases in the bag index after 1995. Although no sites in England reported Red Deer during the 1960s, 
two sites reported the animal during the 1970s. 
 

a)    Sample size and % change of Red Deer bags. 1961-2006 1995-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 222 145* 63 to 297 12 -3 to 25 

COUNTRIES        

   England 83ð06     29 167* 42 to 679 12 -25 to 206 

   Wales Too few     

   Scotland 190 144* 54 to 308 12 -1 to 29 

ENVIRONMENTAL ZONES          
   1 - Easterly lowlands (England/Wales) 95ð06     19   3 -37 to 249 

   2 - Westerly lowlands (England/Wales) 95ð06       5   33 -49 to 229 

   3 - Uplands (England/Wales) Too few         
   4 - Lowlands (Scotland) 18 376* 120 to 8443 -11 -47 to 46 

   5 - Intermediate uplands/islands (Scotland) 30 11 -80 to 265 -22 -48 to 1 

   6 - True uplands (Scotland) 143 117* 38 to 245 19* 1 to 36 

GOVERNMENT REGIONS      
   South West Too few     

   South East Too few     
   East of England 95ð06     16   97 -51 to 281 

   East Midlands Too few     
   West Midlands Too few     
   North West Too few     
   Yorkshire and Humber Too few     
   North East Too few     

 
b)    Change in relative bag density in the UK from 1961 to 2006 and from 1995 to 2006, respectively.  Error bars represent 

95% confidence intervals.  

 

 
 

 
  

0.0

1.0

2.0

3.0

4.0

5.0

6.0

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

N
G

C
 In

d
e
x
 (
1
9
6
1
=

1
)

0.0

0.5

1.0

1.5

2.0

2.5

1995 2000 2005

N
G

C
 In

d
e
x
 (
1
9
9
5
=

1
)



17 

 

4.5  Red Deer Cervus elaphus 
 

c)    Percentage changes (with confidence limits) for the most recent 5-year, 10-year, 15-year, 20-year and 25-year intervals at 

the UK level and for each of England, Wales and Scotland, where there are sufficient data.  
 
 2001-2006 1996-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 222 5 -2 to 12 11 -3 to 23 

COUNTRIES      

   England 29 4 -18 to 68 15 -21 to 189 

   Wales Too few     

   Scotland 190 5 -1 to 13 10* 0 to 27 

 
 
 
 1991-2006 1986-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 222 20* 5 to 39 43* 19 to 65 

COUNTRIES      

   England 29 30 -13 to 343 99* 31 to 394 

   Wales Too few     

   Scotland 190 20* 4 to 40 42* 22 to 67 

 
 
 
 1981-2006 

 Sites  Change 95% CI 

UNITED KINGDOM 222 60* 30 to 86 

COUNTRIES    

   England 29   

   Wales Too few   

   Scotland 190 58* 29 to 90 
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4.6  Fallow Deer Dama dama 
 

Summary: A significant increase in the index of bag density in the UK between 1976 and 2006.  These increases were 

apparent in eastern and south-west England and Scotland. Just seven sites in Scotland reported Fallow Deer between 1961 
and 1975. 
 
a)    Sample size and % change of Fallow Deer bags. 1976-2006 1995-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 120 358* 10 to 813 35 -1 to 115 

COUNTRIES        

   England 76ð06     98 118 -39 to 413 38* 1 to 114 

   Wales Too few     

   Scotland 76ð06     17 691* 323 to 1765 18 -24 to 347 

ENVIRONMENTAL ZONES        
   1 - Easterly lowlands (England/Wales) 76ð06     82 119 -40 to 436 43* 6 to 152 

   2 - Westerly lowlands (England/Wales) 95ð06     13   -14 -61 to 80 

   3 - Uplands (England/Wales) Too few          
   4 - Lowlands (Scotland) Too few       
   5 - Intermediate uplands/islands (Scotland) Too few       
   6 - True uplands (Scotland) Too few     

GOVERNMENT REGIONS        
   South West 84ð06     18 55* 16 to 220 21 -29 to 80 

   South East 76ð06     33 -15 -57 to 121 85* 23 to 183 

   East of England 84ð06     25 84* 15 to 2488 39 -15 to 341 

   East Midlands Too few     
   West Midlands Too few     
   North West Too few     
   Yorkshire and Humber Too few     
   North East Too few     

 

b)    Change in relative bag density in the UK from 1976 to 2006 and from 1995 to 2006, respectively.  Error bars represent 
95% confidence intervals.  
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4.6  Fallow Deer Dama dama 
 

c)    Percentage changes (with confidence limits) for the most recent 5-year, 10-year, 15-year, 20-year and 25-year intervals at 

the UK level and for each of England, Wales and Scotland, where there are sufficient data.  
 
 2001-2006 1996-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 120 24* 1 to 65 37* 1 to 111 

COUNTRIES      

   England 98 34* 6 to 80 43* 5 to 123 

   Wales Too few     

   Scotland 17 -18 -59 to 55 2 -61 to 210 

 
 
 
 1991-2006 1986-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 120 40 -2 to 136 76* 19 to 206 

COUNTRIES      

   England 98 28 -6 to 115 56* 18 to 170 

   Wales Too few     

   Scotland 17 78 -34 to 556 129 -32 to 690 

 
 
 
 1981-2006 

 Sites  Change 95% CI 

UNITED KINGDOM 120 131* 38 to 310 

COUNTRIES    

   England 98 98* 12 to 249 

   Wales Too few   

   Scotland 17 326 -52 to 945 
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4.7  Muntjac Muntiacus reevesi 
 

Summary: A rapid increase in the index of bag density between 1980 and 2006 in England, with average gains of 12% per 

annum across the period.  The increase continued at a similar rate between 1995 and 2006. No muntjac was reported from 
Scotland or Wales. Regionally, the majority of muntjac reports were from the easterly lowlands of England. 
 
a)    Sample size and % change of Muntjac bags. 1980-2006 1995-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 80ð06   108 1440* 256 to 3976 149* 96 to 228 

COUNTRIES        

   England 80ð06   108 1440* 256 to 3976 149* 96 to 228 

   Wales Too few     

   Scotland Too few     

ENVIRONMENTAL ZONES        

   1 - Easterly lowlands (England/Wales) 80ð06     98 1451* 248 to 4068 150* 101 to 245 

   2 - Westerly lowlands (England/Wales) Too few       

   3 - Uplands (England/Wales) Too few       

   4 - Lowlands (Scotland) Too few       

   5 - Intermediate uplands/islands (Scotland) Too few       

   6 - True uplands (Scotland) Too few       

GOVERNMENT REGIONS        

   South West Too few       

   South East 95ð06     29   150* 68 to 256 

   East of England 84ð06     51 1206* 197 to 3878 138* 83 to 253 

   East Midlands 95ð06     14   325* 77 to 506 

   West Midlands Too few       

   North West Too few       

   Yorkshire and Humber Too few       

   North East Too few       

 

b)    Change in relative bag density in the UK from 1980 to 2006 and from 1995 to 2006, respectively.  Error bars represent 
95% confidence intervals.  
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4.7  Muntjac Muntiacus reevesi 
 

c)    Percentage changes (with confidence limits) for the most recent 5-year, 10-year, 15-year, 20-year and 25-year intervals at 

the UK level and for each of England, Wales and Scotland, where there are sufficient data.  
 
 2001-2006 1996-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 108 58* 39 to 81 128* 82 to 201 

COUNTRIES      

   England 108 58* 39 to 81 128* 82 to 201 

   Wales Too few     

   Scotland Too few     

 
 
 
 1991-2006 1986-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 108 334* 189 to 609 790* 347 to 2338 

COUNTRIES      

   England 108 334* 189 to 609 790* 347 to 2338 

   Wales Too few     

   Scotland Too few     

 
 
 
 1981-2006 

 Sites  Change 95% CI 

UNITED KINGDOM 108 1268* 230 to 2706 

COUNTRIES    

   England 108 1268* 230 to 2706 

   Wales Too few   

   Scotland Too few   
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4.8  Sika Deer Cervus nippon 
 

Summary: A significant increase in the index of bag density between 1984 and 2006 in the UK. Regionally, populations are 

disjunct and are restricted to the easterly lowlands of England and the true uplands of Scotland. Two sites reported Sika Deer 
in Scotland between 1961 and 1983, and no sites in England reported the animal between 1961 and 1975. 
 
a)    Sample size and % change of Sika Deer bags. 1984-2006 1995-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 84ð06     50 117* 20 to 402 32* 8 to 91 

COUNTRIES        

   England 95ð06     11   -7 -31 to 1242 

   Wales Too few     

   Scotland 84ð06     35 379 -4 to 932 92 -2 to 169 

ENVIRONMENTAL ZONES        

   1 - Easterly lowlands (England/Wales) 95ð06      7   -22 -30 to 267 

   2 - Westerly lowlands (England/Wales) Too few       

   3 - Uplands (England/Wales) Too few       

   4 - Lowlands (Scotland) Too few     

   5 - Intermediate uplands/islands (Scotland) Too few     

   6 - True uplands (Scotland) 95ð06     25   81 -6 to 145 

GOVERNMENT REGIONS        
   South West Too few     

   South East Too few       
   East of England Too few       
   East Midlands Too few       
   West Midlands Too few       
   North West Too few       
   Yorkshire and Humber Too few       
   North East Too few       

 

b)    Change in relative bag density in the UK from 1984 to 2006 and from 1995 to 2006, respectively.  Error bars represent 
95% confidence intervals.  

 

 
 

 
  

0.0

1.0

2.0

3.0

4.0

5.0

6.0

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

N
G

C
 In

d
e
x
 (
1
9
8
4
=

1
)

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

1995 2000 2005

N
G

C
 In

d
e
x
 (
1
9
9
5
=

1
)



23 

 

4.8  Sika Deer Cervus nippon 
 

c)    Percentage changes (with confidence limits) for the most recent 5-year, 10-year, 15-year, 20-year and 25-year intervals at 

the UK level and for each of England, Wales and Scotland, where there are sufficient data.  
 
 2001-2006 1996-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 50 20 -7 to 51 33* 12 to 77 

COUNTRIES      

   England 11 -27 -39 to 325 18 -2 to 659 

   Wales Too few     

   Scotland 35 30 -11 to 90 77* 2 to 161 

 
 
 
 1991-2006 1986-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 50 53* 20 to 190 92* 35 to 394 

COUNTRIES      

   England 11     

   Wales Too few     

   Scotland 35 165 -9 to 312 364* 19 to 680 

 
 
 
 1981-2006 

 Sites  Change 95% CI 

UNITED KINGDOM 50   

COUNTRIES    

   England 11   

   Wales Too few   

   Scotland 35   
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4.9  Chinese Water Deer Hydropotes inermis  
 

Summary: Just eleven sites reported Chinese Water Deer between 1990 and 2006, and all of these were from the easterly 

lowlands in England 
 
a)    Sample size and % change of Water Deer bags. 1961-2006 1995-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM Too few     

COUNTRIES      

   England Too few     

   Wales Too few     

   Scotland Too few     

ENVIRONMENTAL ZONES      

   1 - Easterly lowlands (England/Wales) Too few     

   2 - Westerly lowlands (England/Wales) Too few     

   3 - Uplands (England/Wales) Too few     

   4 - Lowlands (Scotland) Too few     

   5 - Intermediate uplands/islands (Scotland) Too few     

   6 - True uplands (Scotland) Too few     

GOVERNMENT REGIONS      
   South West Too few     

   South East Too few     

   East of England Too few     

   East Midlands Too few     

   West Midlands Too few     

   North West Too few     

   Yorkshire and Humber Too few     

   North East Too few     

 

 
b)    Graphs suppressed owing to lack of data.  
 

c)    Tables suppressed owing to lack of data.  
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4.10  Wild Boar Sus scrofa 
 

Summary: Just five sites reported Wild Boar since 2000.  Four of these were from the English lowlands and one from 

Aberdeenshire. 
 
a)    Sample size and % change of Wild Boar bags. 1961-2006 1995-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM Too few     

COUNTRIES      

   England Too few     

   Wales Too few     

   Scotland Too few     

ENVIRONMENTAL ZONES      

   1 - Easterly lowlands (England/Wales) Too few     

   2 - Westerly lowlands (England/Wales) Too few     

   3 - Uplands (England/Wales) Too few     

   4 - Lowlands (Scotland) Too few     

   5 - Intermediate uplands/islands (Scotland) Too few     

   6 - True uplands (Scotland) Too few     

GOVERNMENT REGIONS      
   South West Too few     

   South East Too few     

   East of England Too few     

   East Midlands Too few     

   West Midlands Too few     

   North West Too few     

   Yorkshire and Humber Too few     

   North East Too few     

 
 

 

b)    Graphs suppressed owing to lack of data.  
 
c)    Tables suppressed owing to lack of data. 
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4.11  Hedgehog Erinaceus europaeus 
 

Summary: A significant decline in the index of bag density between 1961 and 2006 in Wales and generally across the UK. The 

uplands and westerly lowlands of England and Wales in particular show a significant decrease in bag index over this period. 
 
a)    Sample size and % change of Hedgehog bags. 1961-2006 1995-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 675 -49* -72 to -12 -29* -55 to -7 

COUNTRIES        

   England 529 -51 -80 to 1 -26 -63 to 13 

   Wales 19 -77* -86 to -69 -54* -60 to -52 

   Scotland 125 -10 -56 to 84 -33 -50 to 9 

ENVIRONMENTAL ZONES       

   1 - Easterly lowlands (England/Wales) 317 -43 -80 to 35 -19 -61 to 44 

   2 - Westerly lowlands (England/Wales) 97 -69* -84 to -28 121 -15 to 440 

   3 - Uplands (England/Wales) 55 -78* -89 to -28 -66* -84 to -20 

   4 - Lowlands (Scotland) 47 -44 -83 to 47 -69* -87 to -8 

   5 - Intermediate uplands/islands (Scotland) 20 14 -36 to 162 3 -40 to 66 

   6 - True uplands (Scotland) 57 -12 -61 to 218 25 -27 to 89 

GOVERNMENT REGIONS       

   South West 69 -92* -96 to -71 12 -17 to 276 

   South East 105 -88* -95 to -78 -60* -80 to -20 

   East of England 132 -26 -78 to 91 -12 -61 to 53 

   East Midlands 53 -28 -75 to 24 -45 -73 to 34 

   West Midlands 54 -85* -94 to -75 -6 -30 to 26 

   North West 25 -96* -99 to -64 -83 -97 to 100 

   Yorkshire and Humber 71 -85* -91 to -24 -43* -66 to -5 

   North East 20 -77* -94 to -59 -54* -74 to -22 

 
b)    Change in relative bag density in the UK from 1961 to 2006 and from 1995 to 2006, respectively.  Error bars represent 

95% confidence intervals.  
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4.11  Hedgehog Erinaceus europaeus 
 

c)    Percentage changes (with confidence limits) for the most recent 5-year, 10-year, 15-year, 20-year and 25-year intervals at 

the UK level and for each of England, Wales and Scotland, where there are sufficient data.  
 
 2001-2006 1996-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 675 -14 -38 to 4 -27* -53 to -5 

COUNTRIES      

   England 529 -11 -46 to 16 -24 -61 to 14 

   Wales 19 -30* -39 to -28 -49* -57 to -48 

   Scotland 125 -18 -33 to 2 -31 -48 to 9 

 
 
 
 1991-2006 1986-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 675 -35* -61 to -10 -41* -65 to -7 

COUNTRIES      

   England 529 -31 -68 to 15 -40 -73 to 12 

   Wales 19 -65* -70 to -62 -65* -71 to -57 

   Scotland 125 -38 -55 to 7 -36 -56 to 5 

 
 
 
 1981-2006 

 Sites  Change 95% CI 

UNITED KINGDOM 675 -45* -69 to -10 

COUNTRIES    

   England 529 -46 -78 to 9 

   Wales 19 -54* -63 to -48 

   Scotland 125 -34 -57 to 23 
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4.12  Grey Squirrel Sciurus carolinensis 
 

Summary: A significant increase in the index of bag density across the UK between 1961 and 2006, with a noticeable step-up 

in the index post-1995.  Regionally, the bag index has increased significantly across most of England and Wales and in the 
intermediate uplands of Scotland between 1995 and 2006.  Between 1961 and 1976, there were just nine reports of Grey 
Squirrel from six sites in Scotland. 
 
a)    Sample size and % change of Grey Squirrel bags. 1961-2006 1995-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 799 77* 32 to 140 42* 25 to 63 

COUNTRIES        

   England 680 78* 33 to 145 40* 27 to 57 

   Wales 33 17 -51 to 318 78* 11 to 161 

   Scotland 77ð06     79 218* 33 to 591 50* 9 to 97 

ENVIRONMENTAL ZONES          

   1 - Easterly lowlands (England/Wales) 395 77* 18 to 175 39* 22 to 61 

   2 - Westerly lowlands (England/Wales) 158 91* 24 to 177 42* 16 to 82 

   3 - Uplands (England/Wales) 84 47 -53 to 191 67* 28 to 106 

   4 - Lowlands (Scotland) 77ð06     36 199 -5 to 823 59 -1 to 176 

   5 - Intermediate uplands/islands (Scotland) 95ð06     16   83* 13 to 116 

   6 - True uplands (Scotland) 84ð06     27 173* 43 to 380 41 85 to 107 

GOVERNMENT REGIONS          

   South West 135 91* 17 to 190 62* 27 to 117 

   South East 141 -32 -55 to 1 12 -10 to 40 

   East of England 141 322* 155 to 556 37* 14 to 67 

   East Midlands 70 188* 63 to 430 70* 10 to 167 

   West Midlands 72 98* 11 to 235 100* 35 to 181 

   North West 84ð06     20 43 -33 to 368 2 -17 to 60 

   Yorkshire and Humber 85 247* 152 to 612 57* 24 to 90 

   North East 95ð06     12   175* 29 to 439 

 
b)    Change in relative bag density in the UK from 1961 to 2006 and from 1995 to 2006, respectively.  Error bars represent 

95% confidence intervals.  
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4.12  Grey Squirrel Sciurus carolinensis 
 

c)    Percentage changes (with confidence limits) for the most recent 5-year, 10-year, 15-year, 20-year and 25-year intervals at 

the UK level and for each of England, Wales and Scotland, where there are sufficient data.  
 
 2001-2006 1996-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 799 17 9 to 27 36* 22 to 56 

COUNTRIES      

   England 680 16 9 to 25 35* 23 to 50 

   Wales 33 37 2 to 67 74* 11 to 150 

   Scotland 79 36 12 to 67 40* 2 to 84 

 
 
 
 1991-2006 1986-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 799 64* 40 to 96 84* 43 to 134 

COUNTRIES      

   England 680 62* 37 to 91 83* 39 to 131 

   Wales 33 76 -10 to 159 56 -34 to 156 

   Scotland 79 107* 53 to 185 146* 81 to 253 

 
 
 
 1981-2006 

 Sites  Change 95% CI 

UNITED KINGDOM 799 100* 52 to 158 

COUNTRIES    

   England 680 99* 47 to 159 

   Wales 33 50 -44 to 176 

   Scotland 79 121* 60 to 257 
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4.13  Fox Vulpes vulpes 
 

Summary: A significant increase in the index of bag density across the UK between 1961 and 1994, particularly in England and 

Scotland, continuing in England during the period 1995 to 2006. Regionally, increases continue to be significant over the last 
ten years across the westerly lowlands of England and Wales. 
 
a)    Sample size and % change of Fox bags. 1961-2006 1995-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 981 185* 117 to 274 5 -2 to 14 

COUNTRIES        

   England 651 226* 137 to 357 15* 6 to 26 

   Wales 34 13 -44 to 172 17 -15 to 57 

   Scotland 280 158* 57 to 276 -11 -25 to 7 

ENVIRONMENTAL ZONES          

   1 - Easterly lowlands (England/Wales) 390 357* 199 to 615 13 -1 to 26 

   2 - Westerly lowlands (England/Wales) 156 77 -4 to 206 34* 16 to 55 

   3 - Uplands (England/Wales) 108 83* 41 to 466 4 -9 to 22 

   4 - Lowlands (Scotland) 81 234 -22 to 509 -2 -26 to 20 

   5 - Intermediate uplands/islands (Scotland) 46 9 -52 to 105 -17 -43 to 23 

   6 - True uplands (Scotland) 155 149* 45 to 329 -14 -46 to 10 

GOVERNMENT REGIONS           

   South West 114 80 -4 to 187 7 -18 to 34 

   South East 122 225* 93 to 489 14 -4 to 33 

   East of England 145 924* 378 to 1825 25* 2 to 52 

   East Midlands 62 249* 5 to 402 13 -12 to 50 

   West Midlands 56 275* 29 to 806 9 -6 to 34 

   North West 41 123* 82 to 378 30 -3 to 77 

   Yorkshire and Humber 81 -14 -30 to 15 8 -9 to 26 

   North East 30 284* 46 to 1025 4 -25 to 28 

 

b)    Change in relative bag density in the UK from 1961 to 2006 and from 1995 to 2006, respectively.  Error bars represent 
95% confidence intervals.  
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4.13  Fox Vulpes vulpes 
 

c)    Percentage changes (with confidence limits) for the most recent 5-year, 10-year, 15-year, 20-year and 25-year intervals at 

the UK level and for each of England, Wales and Scotland, where there are sufficient data.  
 
 2001-2006 1996-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 981 2 -2 to 6 4 -2 to 12 

COUNTRIES      

   England 651 6* 1 to 11 13* 5 to 24 

   Wales 34 9 -13 to 34 15 -15 to 54 

   Scotland 280 -5 -16 to 5 -11 -25 to 7 

 
 
 
 1991-2006 1986-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 981 16* 6 to 27 42* 29 to 58 

COUNTRIES      

   England 651 31* 19 to 46 66* 48 to 87 

   Wales 34 29 -12 to 80 49 -9 to 113 

   Scotland 280 -8 -26 to 11 8 -14 to 31 

 
 
 
 1981-2006 

 Sites  Change 95% CI 

UNITED KINGDOM 981 74* 55 to 95 

COUNTRIES    

   England 651 101* 74 to 130 

   Wales 34 49 -12 to 110 

   Scotland 280 35* 7 to 66 
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4.14  Feral Cat Felis catus 
 

Summary: A significant decrease in the index of bag density across the UK between 1961 and 2006. Regionally, the decrease 

has been significant in eastern England and in the Scottish true uplands. 
 
a)    Sample size and % change of Feral Cat bags. 1961-2006 1995-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 739 -39* -53 to -20 -13 -26 to 5 

COUNTRIES        

   England 517 -39* -52 to -12 -7 -21 to 10 

   Wales 24 -60 -99 to 50 19 -98 to 201 

   Scotland 185 -45 -68 to 11 -20 -37 to 3 

ENVIRONMENTAL ZONES          

   1 - Easterly lowlands (England/Wales) 295 -50* -67 to -30 -16 -43 to 10 

   2 - Westerly lowlands (England/Wales) 111 -32 -66 to 33 22 -16 to 57 

   3 - Uplands (England/Wales) 80 -41 -73 to 114 -6 -21 to 24 

   4 - Lowlands (Scotland) 56 -38 -58 to 26 -26 -52 to 25 

   5 - Intermediate uplands/islands (Scotland) 28 -58 -77 to 428 29 -1965 to 103 

   6 - True uplands (Scotland) 102 -59* -78 to -47 -18 -39 to 9 

GOVERNMENT REGIONS          

   South West 78 -68 -92 to 57 -73 -87 to 14 

   South East 90 -57* -75 to -20 -17 -50 to 48 

   East of England 120 -51* -62 to -31 -6 -28 to 20 

   East Midlands 49 -82* -87 to -78 -48* -75 to -27 

   West Midlands 52 21 -59 to 162 80 -6 to 225 

   North West 34 18 -7 to 146 -10 -25 to 48 

   Yorkshire and Humber 68 -34 -69 to 37 -5 -26 to 31 

   North East 26 -42 -85 to 256 12 -52 to 64 

 
b)    Change in relative bag density in the UK from 1961 to 2006 and from 1995 to 2006, respectively.  Error bars represent 

95% confidence intervals.  

 

 
 

 
  

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

N
G

C
 In

d
e
x
 (
1
9
6
1
=

1
)

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1995 2000 2005

N
G

C
 I
n
d
e
x
 (
1
9
9
5
=

1
)



33 

 

4.14  Feral Cat Felis catus 
 

c)    Percentage changes (with confidence limits) for the most recent 5-year, 10-year, 15-year, 20-year and 25-year intervals at 
the UK level and for each of England, Wales and Scotland, where there are sufficient data.  

 

 2001-2006 1996-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 739 -8 -15 to 2 -13 -25 to 3 

COUNTRIES      

   England 517 -3 -13 to 7 -6 -20 to 10 

   Wales 24 26 -95 to 98 28 -98 to 219 

   Scotland 185 -12* -23 to -1 -19 -36 to 2 

 
 
 
 1991-2006 1986-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 739 -15 -29 to 2 -18* -32 to -2 

COUNTRIES      

   England 517 -11 -25 to 5 -19* -32 to -5 

   Wales 24 -20 -99 to 105 -42 -99 to 86 

   Scotland 185 -18 -40 to 10 -9 -34 to 22 

 
 
 
 1981-2006 

 Sites  Change 95% CI 

UNITED KINGDOM 739 -22* -35 to -7 

COUNTRIES    

   England 517 -26* -38 to -13 

   Wales 24 -50 -99 to 101 

   Scotland 185 -6 -34 to 36 
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4.15  Weasel Mustela nivalis 
 

Summary: A significant decrease in the index of bag density across the UK between 1961 and 2006, but a significant increase 

since 1986. Regionally, the long-term decrease occurred across the southern half of England and Wales and southern 
Scotland.  Recent increases are most marked in upland areas. 
 
a)    Sample size and % change of Weasel bags. 1961-2006 1995-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 952 -41* -52 to -30 39* 15 to 59 

COUNTRIES        

   England 689 -46* -57 to -31 46* 18 to 76 

   Wales 29 -90 -95 to 52 -56 -87 to 40 

   Scotland 233 -7 -42 to 61 31 -1 to 77 

ENVIRONMENTAL ZONES          

   1 - Easterly lowlands (England/Wales) 393 -70* -79 to -61 -17 -36 to 6 

   2 - Westerly lowlands (England/Wales) 141 -71* -84 to -47 -14 -45 to 26 

   3 - Uplands (England/Wales) 99 -29 -72 to 551 127* 69 to 197 

   4 - Lowlands (Scotland) 70 -58* -83 to -5 -35 -67 to 15 

   5 - Intermediate uplands/islands (Scotland) 31 -75* -83 to -32 1 -37 to 117 

   6 - True uplands (Scotland) 132 61 -13 to 197 64* 19 to 122 

GOVERNMENT REGIONS          

   South West 103 -85* -92 to -67 -47* -70 to -11 

   South East 136 -81* -89 to -66 -31 -54 to 22 

   East of England 147 -59* -74 to -43 -5 -33 to 25 

   East Midlands 74 -73* -86 to -51 -7 -34 to 36 

   West Midlands 64 -66 -91 to 14 -13 -69 to 56 

   North West 39 18 -63 to 519 96* 21 to 166 

   Yorkshire and Humber 93 -2 -47 to 123 173* 79 to 255 

   North East 33 -35 -81 to 494 11 -40 to 79 

 

b)    Change in relative bag density in the UK from 1961 to 2006 and from 1995 to 2006, respectively.  Error bars represent 
95% confidence intervals.  
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4.15  Weasel Mustela nivalis 
 

c)    Percentage changes (with confidence limits) for the most recent 5-year, 10-year, 15-year, 20-year and 25-year intervals at 

the UK level and for each of England, Wales and Scotland, where there are sufficient data.  
 
 2001-2006 1996-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 952 17* 8 to 25 36* 15 to 54 

COUNTRIES      

   England 689 20* 10 to 28 43* 18 to 68 

   Wales 29 -42 -76 to 22 -54 -86 to 48 

   Scotland 233 14 -1 to 31 29 -2 to 71 

 
 
 
 1991-2006 1986-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 952 40* 12 to 63 34* 6 to 60 

COUNTRIES      

   England 689 45* 17 to 86 37* 9 to 79 

   Wales 29 -61 -90 to 9 -63 -91 to 1 

   Scotland 233 34* 4 to 82 31* 1 to 79 

 
 
 
 1981-2006 

 Sites  Change 95% CI 

UNITED KINGDOM 952 14 -8 to 36 

COUNTRIES    

   England 689 16 -8 to 47 

   Wales 29 -74 -91 to 19 

   Scotland 233 10 -19 to 57 
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4.16  Stoat Mustela erminea 
 

Summary: A significant increase in the index of bag density across the UK between 1961 and 2006 (although still less than half 

pre-myxomatosis levels), but with a notable broad-based dip during the 1980s followed by recovery during the 1990s.  Since 
1995, increases have been significant in upland areas.  A persistent decline between 1961 and 2006 is apparent for Wales. 
 
a)    Sample size and % change of Stoat bags. 1961-2006 1995-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 992 115* 76 to 170 27* 15 to 39 

COUNTRIES        

   England 713 129* 80 to 178 29* 13 to 45 

   Wales 30 -45 -61 to 267 -30* -58 to -18 

   Scotland 238 74* 13 to 199 26* 6 to 47 

ENVIRONMENTAL ZONES        

   1 - Easterly lowlands (England/Wales) 410 45 -1 to 110 -7 -27 to 18 

   2 - Westerly lowlands (England/Wales) 144 10 -27 to 74 -4 -29 to 22 

   3 - Uplands (England/Wales) 103 275* 1 to 714 58* 32 to 90 

   4 - Lowlands (Scotland) 73 61 -25 to 211 -18 -44 to 33 

   5 - Intermediate uplands/islands (Scotland) 34 4 -46 to 122 20 -30 to 77 

   6 - True uplands (Scotland) 132 93* 8 to 323 43* 25 to 70 

GOVERNMENT REGIONS       

   South West 112 -19 -59 to 60 -22 -50 to 26 

   South East 140 -31 -59 to 11 -25 -46 to 1 

   East of England 153 160* 81 to 262 1 -26 to 37 

   East Midlands 73 59* 19 to 125 9 -21 to 37 

   West Midlands 66 -15 -46 to 77 -20 -44 to 9 

   North West 40 164 -14 to 513 73* 15 to 114 

   Yorkshire and Humber 96 241* 22 to 482 75* 40 to 115 

   North East 33 306* 3 to 944 -1 -31 to 31 

 

b)    Change in relative bag density in the UK from 1961 to 2006 and from 1995 to 2006, respectively.  Error bars represent 
95% confidence intervals.  
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4.16  Stoat Mustela erminea 
 

c)    Percentage changes (with confidence limits) for the most recent 5-year, 10-year, 15-year, 20-year and 25-year intervals at 

the UK level and for each of England, Wales and Scotland, where there are sufficient data.  
 
 2001-2006 1996-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 992 115* 76 to 170 22* 11 to 34 

COUNTRIES      

   England 713 12* 4 to 20 26* 11 to 40 

   Wales 30 -23* -38 to -9 -30* -56 to -17 

   Scotland 238 4 -5 to 12 20* 2 to 38 

 
 
 
 1991-2006 1986-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 992 47* 30 to 65 55* 34 to 80 

COUNTRIES      

   England 713 43* 22 to 64 47* 17 to 75 

   Wales 30 -30* -70 to -17 -22* -76 to -5 

   Scotland 238 56* 24 to 90 78* 38 to 129 

 
 
 
 1981-2006 

 Sites  Change 95% CI 

UNITED KINGDOM 992 36* 14 to 61 

COUNTRIES    

   England 713 29* 5 to 54 

   Wales 30 -21* -70 to -7 

   Scotland 238 56* 13 to 117 
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4.17  Polecat Mustela putorius 
 

Summary: No significant changes at the UK level.  Significant declines were detected since 1986 in Wales (small sample size) 

and since 1991 in Scotland.  No sites reported Polecat from Scotland between 1961 and 1978. 
 
a)    Sample size and % change of Polecat bags. 1961-2006 1995-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 158 168 -52 to 758 3 -24 to 44 

COUNTRIES        

   England 76ð06     83 44 -40 to 510 49 -10 to 158 

   Wales 76ð06     19 21 -92 to 96 -10 -77 to 49 

   Scotland 84ð06     46 -23 -72 to 171 -21 -62 to 22 

ENVIRONMENTAL ZONES      

   1 - Easterly lowlands (England/Wales) 76ð06     36 131 -62 to 2802 14 -55 to 179 

   2 - Westerly lowlands (England/Wales) 76ð06     27 6 -50 to 594 29 -22 to 259 

   3 - Uplands (England/Wales) 76ð06     39 101 -59 to 319 53 -20 to 248 

   4 - Lowlands (Scotland) Too few     

   5 - Intermediate uplands/islands (Scotland) Too few     

   6 - True uplands (Scotland) 95ð06     22   -8 -51 to 71 

GOVERNMENT REGIONS      

   South West Too few     

   South East Too few     

   East of England Too few     

   East Midlands Too few     

   West Midlands 76ð06     26 -26 -75 to 169 1 -60 to 109 

   North West Too few       
   Yorkshire and Humber Too few       
   North East Too few       

 
b)    Change in relative bag density in the UK from 1961 to 2006 and from 1995 to 2006, respectively.  Error bars represent 

95% confidence intervals.  
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4.17  Polecat Mustela putorius 
 

c)    Percentage changes (with confidence limits) for the most recent 5-year, 10-year, 15-year, 20-year and 25-year intervals at 

the UK level and for each of England, Wales and Scotland, where there are sufficient data.  
 
 2001-2006 1996-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 158 1 -19 to 24 3 -24 to 44 

COUNTRIES      

   England 84 25 -12 to 70 41 -16 to 135 

   Wales 19 -23 -71 to 13 -12 -75 to 44 

   Scotland 46 -23 -73 to 18 -22 -66 to 17 

 
 
 
 1991-2006 1986-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 158 -3 -30 to 40 -16 -42 to 25 

COUNTRIES      

   England 84 81 -7 to 230 47 -12 to 197 

   Wales 19 -28 -85 to 7 -51* -93 to -22 

   Scotland 46 -36* -76 to -2 -47 -81 to 21 

 
 
 
 1981-2006 

 Sites  Change 95% CI 

UNITED KINGDOM 158 -13 -48 to 28 

COUNTRIES    

   England 84 30 -34 to 160 

   Wales 19 -37 -92 to 1 

   Scotland 46   
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4.18  American Mink Mustela vison 
 

Summary: A significant increase in the index of bag density across the UK between 1962 and 2006 (the increase was rapid 

between 1962 and 1976), but a significant decrease since 1981 across UK, England and Scotland. Regionally, adequate data for 
trend analysis were available only from 1976 or 1980.  This revealed a significant decline in bag index for upland areas of 
England plus mainland Scotland between 1995 and 2006. 
 
a)    Sample size and % change of American Mink bags. 1962-2006 1995-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 62ð06   476 187* 30 to 352 -31* -42 to -20 

COUNTRIES        

   England 62ð06   269 265* 44 to 473 -18* -34 to -1 

   Wales 95ð06     11   -29 -84 to 58 

   Scotland 76ð06   187 -56* -70 to -20 -45* -55 to -28 

ENVIRONMENTAL ZONES      

   1 - Easterly lowlands (England/Wales) 76ð06   127 36 -11 to 109 -9 -47 to 44 

   2 - Westerly lowlands (England/Wales) 76ð06     69 -52* -71 to -4 -32 -55 to 6 

   3 - Uplands (England/Wales) 80ð06     72 -56 -77 to 7 -34* -55 to -5 

   4 - Lowlands (Scotland) 76ð06     58 -66* -79 to -22 -51* -62 to -30 

   5 - Intermediate uplands/islands (Scotland) 80ð06     24 -74 -94 to 38 -46 -65 to 28 

   6 - True uplands (Scotland) 76ð06   105 -42 -75 to 139 -43* -62 to -12 

GOVERNMENT REGIONS       

   South West Too few     

   South East 76ð06     40 -39 -75 to 39 -56 -84 to 37 

   East of England 95ð06     34   24 -27 to 247 

   East Midlands 95ð06     14   23 -52 to 151 

   West Midlands 80ð06     22 120* 1 to 430 -16 -43 to 32 

   North West 80ð06     24 -68* -83 to -7 19 -23 to 174 

   Yorkshire and Humber 80ð06     47 -8 -64 to 95 -32 -56 to 9 

   North East 95ð06     15   -57* -81 to -19 

 
b)    Change in relative bag density in the UK from 1961 to 2006 and from 1995 to 2006, respectively.  Error bars represent 

95% confidence intervals.  
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4.18  American Mink Mustela vison 
 

c)    Percentage changes (with confidence limits) for the most recent 5-year, 10-year, 15-year, 20-year and 25-year intervals at 

the UK level and for each of England, Wales and Scotland, where there are sufficient data.  
 
 2001-2006 1996-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 476 -22* -31 to -13 -31* -42 to -20 

COUNTRIES      

   England 269 -14* -27 to -2 -19* -35 to -2 

   Wales 11 -18 -60 to 63 -37 -82 to 25 

   Scotland 187 -32* -43 to -16 -45* -55 to -27 

 
 
 
 1991-2006 1986-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 476 -33* -44 to -23 -38* -50 to -27 

COUNTRIES      

   England 269 -16 -34 to 9 -19 -37 to 2 

   Wales 11     

   Scotland 187 -46* -56 to -30 -54* -64 to -37 

 
 
 
 1981-2006 

 Sites  Change 95% CI 

UNITED KINGDOM 476 -42* -55 to -29 

COUNTRIES    

   England 269 -21* -39 to -1 

   Wales 11   

   Scotland 187 -61* -70 to -42 
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4.19  Brown Rat Rattus norvegicus 
 

Summary: Broad stability in the index of bag density across the UK between 1961 and 1990, but a significant increase in UK 

and England since 1981 because of a doubling of the index since 1995. Numbers declined in Wales from the 1960s to the 
1980s. Regionally, there have been recent increases in the uplands and easterly lowlands of England and Wales, and in the 
intermediate uplands of Scotland. 
 
a)    Sample size and % change of Brown Rat bags. 1961-2006 1995-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 841 74* 13 to 125 96* 42 to 145 

COUNTRIES        

   England 635 82* 26 to 157 111* 53 to 171 

   Wales 31 -83* -94 to -49 -12 -64 to 45 

   Scotland 165 116 -34 to 599 6 -33 to 73 

ENVIRONMENTAL ZONES          

   1 - Easterly lowlands (England/Wales) 359 83* 6 to 168 115* 39 to 180 

   2 - Westerly lowlands (England/Wales) 142 33 -54 to 147 49 -23 to 165 

   3 - Uplands (England/Wales) 90 -53 -95 to 1061 113* 59 to 206 

   4 - Lowlands (Scotland) 58 117 -44 to 845 -40 -73 to 29 

   5 - Intermediate uplands/islands (Scotland) 31 -7 -37 to 22 37 -9 to 72 

   6 - True uplands (Scotland) 76 22 -50 to 195 65 -36 to 280 

GOVERNMENT REGIONS          

   South West 109 70 -57 to 222 39 -19 to 104 

   South East 124 308* 52 to 601 55 -13 to 116 

   East of England 131 38 -21 to 75 172* 46 to 254 

   East Midlands 66 -84* -96 to -31 63 -26 to 180 

   West Midlands 58 148 -44 to 399 352* 1 to 549 

   North West 35 244 -58 to 805 52* 8 to 307 

   Yorkshire and Humber 85 -3 -58 to 104 160* 67 to 300 

   North East 27 4 -89 to 535 131* 26 to 281 

 
b)    Change in relative bag density in the UK from 1961 to 2006 and from 1995 to 2006, respectively.  Error bars represent 

95% confidence intervals.  
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4.19  Brown Rat Rattus norvegicus 
 

c)    Percentage changes (with confidence limits) for the most recent 5-year, 10-year, 15-year, 20-year and 25-year intervals at 

the UK level and for each of England, Wales and Scotland, where there are sufficient data.  
 

 2001-2006 1996-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 841 39* 16 to 60 91* 39 to 141 

COUNTRIES      

   England 635 43* 17 to 62 105* 47 to 160 

   Wales 31 -9 -45 to 29 -8 -62 to 49 

   Scotland 165 3 -21 to 35 6 -31 to 70 

 
 
 
 1991-2006 1986-2006 

 Sites  Change 95% CI Change 95% CI 

UNITED KINGDOM 841 88* 44 to 124 69* 36 to 111 

COUNTRIES      

   England 635 100* 58 to 146 76* 46 to 123 

   Wales 31 -33 -73 to 42 -53 -83 to 19 

   Scotland 165 6 -36 to 80 22 -29 to 105 

 
 
 
 1981-2006 

 Sites  Change 95% CI 

UNITED KINGDOM 841 80* 47 to 126 

COUNTRIES    

   England 635 87* 57 to 126 

   Wales 31 -63* -87 to -10 

   Scotland 165 55 -21 to 186 
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5 Temporal changes in UK geographical distribution for Rabbit, Brown Hare, Mountain Hare and 
Grey Squirrel 

 

Data were extracted for 1304 estates submitting bag records between 1960 and 1999 inclusive. The spatial and temporal changes in 
mammal bag density were examined by calculating the mean bag density for each vice-county and each of the ten decades 1960-69, 
1970-79, 1980-89 and 1990-99.  The mean was a weighted average of all corresponding annual density values, using annual estate 
area as the weight.  The results of the analysis are reproduced on four maps, each corresponding to a decade.  Within each map, the 
vice-counties are shaded according to their mean bag density in that decade; the palest shade represents the lowest density, the 
darkest one the highest density (on a logarithmic scale). 
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5.1  Rabbit Oryctolagus cuniculus 
 
The Rabbit is found throughout the UK.  There is no large variation in the county distribution of Rabbit bags across Britain.  The 
maps (Figure 5.1) indicate increases in the bag densities across England and Scotland between 1960 and 1999.   
 
 

 

 
 

Figure 5.1. Rabbit bag density (number shot per 100 ha) synoptically by county and by decade from 1960 to 
1999. 


