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Introduction
Red squirrel population has declined over the last 
100 years due to:
• Intensive woodland felling (first half of 
last century) 

• Grey squirrel introduction (1876 -1920) 
• Squirrel pox virus (last 20 years) 

• Grey squirrel has replaced red squirrel in most of England, Wales
and Central Scotland  competition for food & virus
transmission

• Red squirrel has become an endangered species and it is under
legal protection (Wildlife and Countryside Act 1981)



• The future of red squirrel conservation 
depends on the careful selection and 
management of suitable reserves.

• At the stand level, current selection 
criteria of reserves and management is 
mainly based on improving habitat for red 
squirrels by diversifying conifers while 
avoiding large-seeded broadleaves (i.e. to 
reduce grey squirrel competition). 

• The relationship between squirrel 
abundance, their habitat use and forest 
structural factors such as canopy 
connectivity, tree densities, and height 
heterogeneity had not been investigated
lack of suitable structural data and cost-
efficient data collection methods.



Project aims are:

• To quantify the relationship 
between forest stand structure and 
red squirrel habitat preferences 

• To test existing remote sensing 
methodology for determining habitat 
suitability in semi-natural coniferous 
ecosystem 



Project objectives are:

• Create a ground-based forest structure 
and squirrel feeding activity database for 
Abernethy Forest

• Develop relationships between key 
forest structure variables and squirrel 
feeding behaviour for Scots pine 

• Generate remote sensing based 
methodologies for the extraction of those 
forest structural parameters relating to 
habitat suitability. 



Study Area

Abernethy Forest

• One of the 18 potential red 
squirrel strongholds 

• Scot pines semi-natural and 
plantation

• Owned by RSPB

• Only red squirrels



Data collected in the field
Plots- 32 , 20mx20m:
• Diameter at breast height 
(DBH) for all trees

• Tree’s height (biggest trees)
• Canopy cover (%)
• Number of trees

Quadrates- 10 in each plot,
2m x 2m:
• Number of cones eaten by
squirrels 

• Presence of whole cones 



Data analysis and results

• Data was analysed in a general linear model (GLM)

•Cones stripped by squirrel as the dependent variable 
indicator of squirrel habitat preference

•DBH, number of trees and canopy cover as the independent 
variables

•The three forest structural variables were significant 
predictors of the number of cones stripped by squirrels
(P-values < 0.05)

•The model explains 46% of the variation in the field measured 
data (     = 0.46) 
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Regression 
parameters

Slope 
coefficient

Standard
Error

t 
value

P value
≤

Constant -6.611719 3.699184 -1.787 0.08
Mean DBH 2.612124 0.883473 2.957 0.006 
Number of 

trees
0.020828 0.007849 2.654 0.01

Mean canopy 
cover

0.094073 0.041653 2.259 0.03

GLM results



• Forest structural characteristics are 
significant predictors of the number of 
cones stripped by squirrels.

• DBH contributes most to explaining 
the variation in cones stripped by 
squirrels  preference of red squirrels 
for bigger trees  higher quality 
seeds? 

• Finally, canopy cover and number 
of trees, while significant, have a 
lesser influence on the number of 
cones stripped than DBH too open 
forests are of limited use for red 
squirrels 

Discussion and conclusion
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Thank you!

Questions?


