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1. BACKGROUND 

1.1 Overall background to the trial release of beavers 

The European beaver, Castor fiber, became extinct in Scotland by the end of the 16th 
century as a result of hunting combined with habitat loss (Kitchener and Conroy, 1997).  
Over recent years the potential for restoring this species to the natural fauna has been 
investigated.  These investigations have resulted in a suite of information about the scientific 
feasibility and desirability of conducting such a reintroduction.  Relevant documents 
published by Scottish Natural Heritage (SNH) can be viewed at the ‘Other work on beavers’ 
page at:   
 
http://www.snh.gov.uk/protecting-scotlands-nature/safeguarding-biodiversity/reintroducing-
native-species/scottish-beaver-trial/other-work-on-beavers/ 
 
Article 22 of the European Council Directive 92/43/EEC on the Conservation of Natural 
Habitats and of Wild Flora and Fauna (the ‘Habitats Directive’) requires the UK government 
to consider the desirability of reintroducing certain species (listed on Annex IV), including 
European beaver. 
 
The Species Action Framework, launched in 2007 by Scottish Ministers, sets out a strategic 
approach to species management in Scotland.  In addition, 32 species, including the 
European beaver, were identified as the focus of new management action for five years from 
2007.  SNH works with a range of partners in developing this work and further information 
can be found at  
 
http://www.snh.gov.uk/protecting-scotlands-nature/species-action-framework/ 
 
In May 2008, the Minister for Environment approved a license to allow a trial reintroduction 
of up to four families of European beaver to Knapdale Forest, mid-Argyll.  The licence was 
granted to the Scottish Wildlife Trust (SWT) and the Royal Zoological Society of Scotland 
(RZSS), who are working on behalf of the 'Scottish Beaver Trial' partnership.  The trial site, 
Knapdale Forest in Argyll, is managed by Forest Enterprise Scotland (FES). Animals were 
caught in Norway in 2008, quarantined for six months and released in spring 2009. The 
initial release sites were Loch Coille-Bharr, Loch Linne/ Loch Fidhle and Creagmhor Loch/ 
Loch Beag, immediately to the west of Creagmhor Loch. Further releases took place during 
2010 at Lochan Buic/Lily Loch 
 
One condition of the licence is that SNH coordinates an independently conducted monitoring 
programme in collaboration with the project partners.  The trial will therefore involve a 
number of independent monitoring sub-projects in order to address the primary aims, and at 
the end of the trial the outputs of the monitoring will be assessed and a decision made by 
Scottish Government on the next stage.  This is a progress report on the woodland 
monitoring sub-project, which is being conducted by The James Hutton Institute (formerly 
Macaulay Land Use Research Institute) in partnership with Scottish Natural Heritage. 
 
1.2 Summary of likely beaver impacts on woodland 

Beavers are ecosystem engineers and can produce both direct and indirect effects upon 
woodlands.  The most obvious direct effect is felling of trees.  In other parts of their range, 
particularly during autumn and winter, beavers gnaw and fell trees for food and to obtain 
timber for the construction of lodges and dams.  In the short term at least, tree felling can 
reduce the biomass of standing, living trees and change the age and size structure of 
woodlands.  Longer-term changes may involve a shift in tree species composition.  Many 
riparian tree species in Europe and North America evolved in the presence of beavers and 
other browsing herbivores and, given suitable conditions, respond to browsing of woody 
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stems by producing abundant new growth.  This can lead to the production of denser stands 
of woody vegetation producing abundant foliage, which can offer a valuable food resource 
not only to beavers but also to browsing ungulates and herbivorous insects (Jones et al. 
2009).  However, the recovery of vegetation from beaver browsing and felling will be 
dependent upon the interaction of new shoots with subsequent browsing by both beavers 
and sympatric ungulate browsers (Hood and Bayley, 2009).  Some woody species may also 
respond to browsing by altering the nutritional and anti-herbivore defensive chemistry of new 
growth, which can alter the food quality of this plant material for herbivores, sometimes in 
unpredictable ways (Veraart et al. 2006). 
 
Because plant species differ in their tolerance of browsing and their competitive abilities, as 
well as their palatability to herbivores, sustained browsing of riparian woodlands by beavers 
may also alter their floristic composition.  As well as herbivorous animals, human interests 
can also be influenced by changes in the structure and floristic composition of riparian 
woodlands: the appearance of loch and river shores can change, with significant aesthetic 
consequences, access to the water from land may be hindered or facilitated and changed 
levels of shade on smaller watercourses may influence water temperatures, which in turn 
can affect the reproduction and survival of commercially and recreationally valuable fish 
species. 
 
Many internationally important species of lichen rely on a continuity of old tree stems in open 
woodland. By maintaining a cycle of felling and re-growth, beaver activity may result in a loss 
of this habitat in riparian zones, or at least suppress future development of such habitat. 
 
The most obvious indirect effect of beaver activity on lochside woodlands is flooding caused 
by beaver dams.  Beavers build dams to raise the water level of lochs and watercourses but 
also to expand their potential foraging area into inundated woodlands and other habitats.  
Most tree species are intolerant of sustained flooding, and so flooding can increase the 
amount of standing dead timber but possibly also favour flood-tolerant species such as 
willows. 
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2. AIMS AND OBJECTIVES 

The overall aim of this work is to monitor the effect of the introduced beavers on woodland in 
the area of the trial release, in order to inform any future decisions on future plans for the 
species in Scotland. 
 
The objectives of this monitoring work are to: 
 
1. Carry out a sample-based assessment of the composition and structure of the loch-side 

woodlands around the beaver release site; 
2. Assess the nature and extent of beaver effects on the loch-side woodlands, again based 

on a representative sample of survey plots; 
3. Assess seasonal variation in the effect of beavers on woody vegetation. 
 
In addition to these objectives, we will ultimately identify any changes in the nature of the 
beavers’ effects on the woodland that become apparent during the course of the monitoring 
program from 2009-2014. It is particularly relevant to identify temporal shifts in:  
 
i) The nature of foraging activity and impact as compared to that observed immediately 

after colonisation (i.e. changing preferences for tree species and size classes within 
locations. 

ii) The spatial location of impacts 
iii) The use of sprouts from previously beaver-affected trees.  
 
This report covers the monitoring of beaver effects on woodlands undertaken at two 
sampling times (April 2011 and November 2011), and quantifies the effects of beavers since 
the previous monitoring visit in November 2010 (Moore et al. 2011), up to a point 29 months 
after the release of beavers. Where possible, comparisons will be drawn between recent 
beaver effects and those during previous monitoring periods. Most comparisons are made 
between the results in November 2011 and November 2010 (Moore et al. 2011), which were 
collected on a standardised set of plots. 
 
It is not intended to try to assess the effect of beavers on the woodland ground flora or on 
epiphytic species.  It is likely that the presence of beavers will affect these species – either 
directly through grazing or indirectly through changing the woodland structure – but 
confidently demonstrating such an effect was deemed to be extremely difficult or impossible 
and would have demanded greater resources than were available.  Much of the loch-side 
vegetation in the trial area had been managed prior to the reintroduction to improve the 
habitat in preparation for the trial beaver release.  As a result, the ground flora is already 
developing in response to this management.  Distinguishing any change which may result 
from beaver activity from this background change is likely to be extremely challenging – 
especially over such a short period as five years. 
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3. METHODS 

3.1 Site description and beaver releases 

The loch-side and riparian woodland at Knapdale has been described by Armstrong et al. 
(2004) (Loch Linne and Loch Fidhle) and Brandon-Jones et al. (2005) (all loch-side and 
riparian woodland within the FES land at Knapdale).  Most of the release sites (excluding 
Lochan Buic and Lily Loch) lie within the Taynish and Knapdale Woods Special Area of 
Conservation (SAC; EU code UK0012682), which comprises 44 % broadleaf woodland as 
well as water bodies, extensive conifer plantations and smaller areas of bogs, marshes, 
water-fringed vegetation, fens, heath and scrub.  One main reason for the designation of the 
area as an SAC is the presence of old sessile oak (Quercus petraea) woods with Ilex and 
Blechnum.  In the years leading up to the Scottish Beaver Trial, extensive areas of conifer 
plantation have been cleared from Knapdale, particularly near the lochs, and in most places, 
dense downy birch (Betula pubescens) regrowth has taken their place. 
 
A decision was taken to restrict woodland monitoring with permanent plots to the strip of 
woodland within 30 m of loch shores, as it was anticipated, based on other studies of C. 
fiber, that most beaver effects would occur in this zone (Haarberg & Rosell 2006).  Most 
woodlands in this zone at Knapdale are dominated by mature and regenerating birch and 
common alder (Alnus glutinosa).  In many areas, willow species, particularly goat willow 
(Salix caprea) are abundant and rowan (Sorbus aucuparia) is widespread throughout the 
site, both as mature and sapling trees.  Hazel (Corylus avellana) and ash (Fraxinus 
excelsior) are also common in some areas around the loch shores.  Aspen (Populus 
tremula) is highly favoured by European beavers elsewhere, but is very rare at Knapdale 
and only occurs on rocky terrain, where it is largely inaccessible to beavers. Q. petraea is 
common and widespread at Knapdale, but within 30 m of the water it is limited to steep, 
often rocky terrain where the shore is precipitous and unsuitable for beavers. 
 
Three family groups, comprising eleven beavers, were released at Knapdale in late May 
2009.  One group was released in each of Loch Coille-Bharr (four animals), Loch Linne/Loch 
Fidhle (four animals; these lochs are continuous with one another) and Creagmhor Loch 
(three animals).  Beavers were released into artificial straw bale lodges situated in areas that 
were expected to provide suitable browsing habitat nearby and minimise the likelihood of 
disturbance to the animals.  These artificial lodges were located at the southern ends of 
Loch Coille-Bharr and Creagmhor Loch and on the island in Loch Linne/Fidhle.  
Subsequently, one Loch Linne beaver died, and all three beavers disappeared from 
Creagmhor Loch, although the adult male was subsequently recaptured and returned to the 
site. Prior to April 2010, the male at Creagmhor Loch was removed on welfare grounds 
because of ill health and subsequently died at Edinburgh Zoo.  By this time, the family from 
Loch Coille-Bharr had established themselves in a lodge on the eastern shore of the small 
Dubh Loch to the east of Loch Coille-Bharr.  These animals had also dammed the point 
where Dubh Loch naturally drains to Loch Collie-Bharr, flooding the surrounding broadleaf 
woodland and significantly expanding the area of Dubh Loch. 
 
To reach the trial’s aims of having established four pairs of beavers at Knapdale, two new 
pairs were released in 2010: i) in May one pair was released onto a small un-named lochan 
(British National Grid coordinates NR 78908  88570) just to the south of Lochan Buic, called 
Lily Loch for the purposes of this report. This loch lies outwith the Taynish and Knapdale 
SAC but within the Forest Enterprise Scotland land-holding. ii) in June 2010 a further pair 
was released onto Creagmhor Loch. The male from the Lily Loch pair died a few days later 
and the female moved herself to the nearby Lochan Buic. Another male beaver was 
released into that loch in September 2010. In anticipation of the 2010 releases, a number of 
additional monitoring transects were established around Lily Loch and Lochan Buic in April 
2010, and no new sampling areas have been established since (see 3.2.1 below).   
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At November 2010, there were beaver pairs/families established on four loch complexes at 
Knapdale: Loch Coille-Bharr/Dubh Loch, Loch Linne/Loch Fidhle, Creagmhor Loch/Loch 
Beag and Lochan Buic/Lily Loch. The first two families each successfully produced at least 
one kit in 2010. These same families have also produced a further kit each during the 
summer of 2011, although only that produced by the Loch Linne/Loch Fidhle pair has 
survived.  During the summer of 2011 the pair of non-breeding beavers on Creagmhor Loch 
built a further lodge at the south-eastern end of the small loch to the east of Creagmhor 
Loch; this loch is now known as Loch Beag (Figure 1). 
 
3.2 Field Methods 

3.2.1 Location of transects 

Seventeen transects, each comprising from one to four plots, with 65 plots in total, had been 
established at Knapdale in November 2009 (Moore et al. 2010). Those transects were 
positioned, radiating perpendicularly from the water’s edge, around all lochs known to have 
been used by beavers at that time, so that all shores, other than those too steep to be used 
by beavers, were included.  By November 2009, the lack of beaver field signs suggested that 
some of these areas were yet to be visited by beavers. To increase the likelihood that a 
reasonable number of transects would subsequently be visited by beavers, the choice of 
locations was further guided by the locations of active beaver lodges and the distribution of 
existing signs of beaver herbivory.  A further 13 transects (43 plots) were established in April 
2010, and one further transect (3 plots) established in November 2010, making a total of 111 
plots across 31 transects. Most transects established in 2010 were positioned to monitor the 
impact of the newly released beavers at Lily Loch/Lochan Buic. Plot locations are indicated 
in Figure 1, which also shows the six plots that have been modified whether due to i) beaver 
induced flooding (2 plots), or ii) damage by forestry activities (1 plot), or iii) their locations 
coincided with areas of no trees (3 plots: see Table 2). No further sampling plots have been 
added since November 2010. Figure 1 illustrates the locations of all lodges used by beavers 
during the survey period reported here, including one newly formed in Summer 2011 on 
Loch Beag. 
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