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Old-growth stand on the upper slopes.
Nearly 150 years since it was last coppiced; with light thinning in 1902 and perhaps 1920s.



Chart of all trees in 15x20m sample of transects 

1984 2016



Constant change.

Of all the trees recorded in 1945, only 28% 
were still standing alive in 2010.

Losses disproportionately concentrated in 
underwood trees: 49% of the canopy trees 
survived

Change involves three processes:

1. Growth and competition between trees
Predictable.

2. Events, e.g., drought, elm disease, tree-
falls, storms, etc
Unpredictable. 

3. Regeneration
Seedlings and new shoots from old stumps.
Responds to other two processes.

What have we 

learned 
by watching the wood 

develop over 75 years?

Became natural-ish in 

100-150 years:

• Basal area/biomass stable 

and fluctuating.

• Dead wood volumes 

comparable with ‘virgin 

forests’.

• Structure of gaps and gap-

phase regeneration.

• Pioneer trees almost 

eliminated, e.g, birch



Wildlife losses: ground flora

Scale Period Number of 
species

8m2 1979-2009 Decrease by 50%

200m2 1979-2009 Decrease by 27%

1940-1979 164 species

2012-2016 112 species (+10 -62)



Wildlife gains? Fungi



Near-to-
nature 
forestry

Should give 
pointers for near-
to-nature forestry

Will show those 
who dont want to 
manage their 
wood what will 
happen in the 
long-term.

1. Using natural regeneration from seed and stumps.

2. Allowing stands to thin naturally.

3. Using natural gap patterns as a guide to felling patterns.

4. Building up volumes of dead wood.

5. The importance of biosecurity.

6. Varying stand structure to suit site type.

7. Matching tree species to site.

8. Constant re-evaluation of preferred timber species.

9. Continuous cover forestry: pros and cons.

10. Habitat networks for sustainable biodiversity.



Patchiness within 

stands

Canopy gaps in 1987

Canopy gaps in old-

growth darkened for 

emphasis

Elongated gap in old growth on steep slope

No gaps in old-growth on deep soils

Numerous gaps on thin soils

Other examples of patchiness:

•Windfalls during last decade

•De-barking of pole beech by grey 

squirrels



Impacts of 1976 drought on beech





Climate impacts on 
competition between 
beech and oak.

Liam Cavin, Alistair Jump. 
Sterling University. 

Carbon sequestration 
in natural woodland.

Richard Bradshaw, Karen 

Hale. Liverpool University. 

Progress of ash disease

With David Cracknell, Bangor 

University

Long-term change in ground 

flora.

Contributed to a multi-site analysis of 

change in the flora of temperate 

woodland in Europe and North 

America

Research that 

depends on the long-

term record



Opportunities to 
demonstrate 

how woodlands 
work –

backed by 
detailed records
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