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Executive summary 
Over the last two years there has been a steady propaganda campaign in favour in 
introducing the Beaver to the wild in Scotland. In the course of this many statements and 
assertions have been made that their establishment in the wild would bring many 
wonderful benefits to Scotland’s natural environment and that only “ignorant landowners 
and anglers” who thought that Beavers ate fish would be against this.  
 These statements have now, however, been critically appraised, and their reputed 
support in the scientific literature examined – and an alarming gap between presentation / 
propaganda and reality has been shown, particularly in regard to the effect of Beaver 
dams on salmonid populations. 
 None of the previous introductions of Beaver to the wild (to northern France, the 
Netherlands, Denmark, the Baltic countries and Sweden*) has been to countries with 
extensive populations of wild salmon, like Scotland, so research on dams has not been a 
priority, and there is now therefore very little in the way of relevant information. In 
Norway, where Beaver survived naturally in one part of the country, they have not yet re-
populated the main Salmon and Sea-trout areas, so little of relevance can be drawn from 
there 
 The only research relevant to the question of whether Beaver dams reduce 
salmonid spawning success is that which provides actual measures of abundances of fry 
upstream and downstream of dams. All instream structures, man-made or natural, can 
obstruct spawning fish – but most are partial barriers that reduce juvenile numbers 
upstream rather than preventing them from being there altogether. Unless such 
quantitative comparisons can be made it simply cannot be said if any sort of obstacle in a 
stream has an effect on spawning or not. This is a commonplace in fisheries management 
– but the Beaver lobby claim every casual observation of salmonids spawning upstream 
of Beaver dams as definitive evidence that dams have no impacts at all.  
 The one paper in the scientific literature, from Canada, that does give quantitative 
data on salmon fry upstream and downstream of Beaver dams over a number of years 
found that “spawning in most years (is) confined below the large complex of dams”, so 
that spawning in most of the study stream was unusable by salmon in most years.  The 
FAQ section on Beavers on the SWT website, however, says “There is little evidence 
from Europe and North America to indicate significant detrimental impacts of beaver on 
salmonid fish” which is simply not compatible with these findings.  
 This SWT statement is also refuted by the Lithuanian National Report to the 
Baltic Sea-trout workshop of 2006 in which “Beaver activity” (= dam building) was 
listed as a threat to Sea-trout stocks in four out of their ten rivers.  
 There has also been an assumption by the Beaver lobby that Salmon and Sea-trout 
have no existing problems in running up their spawning burns but this is simply not true. 
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Monitoring of spawning runs of Sea-trout up a small tributary of the River Tweed has 
shown that a particular level of water flow is needed at a particular time in the Autumn 
for the fish to run up this burn. Without the right flow at the right time, no fish at all  
make it. Similar requirements must exist all over Scotland and adding Beaver dams to 
these already difficult situations could severely impact national stocks. 
 
 * Salmon in Sweden & Finland have been largely hatchery produced since extensive Hydro-power developments in 
the earlier 20th century.   
 
 
A: Amount of information available 
 
1 Contrary to often repeated and widely distributed statements that the effects of Beaver 

on fisheries have been well researched, this is not, in fact, the case. Parker and 
Ronning (2007) make the point that “One potential area of conflict that to date has 
received little attention, particularly in Europe, is the effect of dam-building on the 
migration and reproduction of anadromous salmonids, in particular Salmon (Salmo 
salar) and Sea-trout (S. trutta)”. 

 
2 Given the number of Beaver introductions to date (to northern France, the 

Netherlands, Bavaria, Denmark, the Baltic states and Sweden) it may seem 
remarkable that this should be the case. However, none of these countries* has 
natural salmon fisheries of the importance of Scotland so the issue has not been of 
great significance. Scotland would, in fact, be the first country in Europe with a 
significant and valuable fishery for wild salmon to have Beaver introduced to it, if the 
present proposal goes ahead. (The Beaver population in Norway is at present 
restricted to southern and eastern areas but is expected to spread to the west and 
according to Parker & Ronning (2007) most of Norway’s salmon and sea-trout 
streams have yet to be repopulated by Beaver. This contradicts the view that has been 
widely circulated that Beaver are not a problem for salmonids in Norway, the fact is 
that they, as yet, do not largely overlap). 

 
3 There have also been claims made that the reason why there is so little research on the 

impact of Beaver dams is that there is no problem to research, which contradicts the 
other claims that it has been well researched, which is somewhat confusing. The 
conclusion of Halley & Lamberg (2001) at the end of small study on a set of Beaver 
dams in Norway was “If the subject of the likely economic impact, if any, of Beaver 
damming on sports fisheries is to be addressed seriously, much more comprehensive 
investigation is required.”. However, as pointed out above, there is, as yet, no great 
overlap between beaver populations and major salmon populations in Europe and, as 
considered below, unless quantitative comparisons are made of salmon fry 
populations above and below dams, no valid conclusions can be reached since dams 
are more likely to be partial obstacles than total. Casual observations of there being 
salmon fry upstream of a Beaver dam, as made by those saying there is no problem, 
are not therefore valid contributions to the issue. Where such quantitative 
observations have been made, as in a paper from America examined below, 
considerable impacts have been shown, varying with the level of water flows the 
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previous Autumn. There is also evidence from the Baltic States of damaging impacts 
of Beaver dams on Sea-trout populations, to the extent of endangering populations 
(Kesminas, Leliuna & Rymantas, 2006) Additionally, as is shown below, obstacles / 
barriers to fish migrations of all types, man-made and natural, generally have impacts 
to some degree or another, on populations upstream of them but this can only be 
shown with quantitative data. 

 
4 This being the case, the release of Beaver into the spawning areas of the wild salmon 

stocks of Scotland, which are of world significance, represents a very large scale 
experiment, the results of which are impossible to predict given the present lack of 
study of the interactions of Beaver dams and spawning migrations. 

 
* Most Baltic salmon are hatchery reared. This is largely due to the blockage of rivers 
by Hydro-electric schemes. The Baltic Salmon was facing extinction in the wild in 
the mid-1990’s and the wild populations are now the subject of an international 
management effort to restore them.  
 

5 There have also been confusing references to Coho Salmon (a Pacific salmon species) 
whose juveniles have different habitat requirements from those of Atlantic Salmon 
Larger Coho parr tend to occupy the heads of pools; smaller parr are found farther 
down the pools. As the fish continue to grow, they move into deeper water and 
expand their territories until, by July and August, they are in deep pools. Obviously, 
Beaver dams would suit this species – but Atlantic Salmon juveniles are fast water 
specialists – though they do live in pools in larger channels. Even Coho Salmon, 
however, have to be able to reach their spawning areas over any obstacles in their 
way. 
 

 
B  Assessments of the information available at present on Salmonids and Beaver 
 
1 The only information of use in determining whether an obstacle in a stream is having 

an impact on spawning is quantitative as it is only by comparing the numbers of 
juveniles upstream and downstream of an obstacle that it can be seen whether there 
are  effects or not, as these are more often partial rather than absolute.  

 
2 It is not enough therefore for juvenile Salmon or Sea-trout simply to be seen or to be 

reported as  being found upstream of an obstacle of any sort to prove that it is not 
having an effect (though this is often done, resulting in problems not being 
recognised). The numbers need to be shown to be similar upstream and downstream – 
and over a range of conditions (wet Autumns give spawning adults much easier 
access over obstacles than dry, for example).  

 
3 The variable effect of obstacles, and therefore the need for quantitative data, is 

illustrated in Fig 1, which is a map of the catchment of the River Teviot, a tributary of 
the Tweed showing the abundances of salmon fry found there in 2007. There are 
three obstacles that affect the numbers of fry upstream: the rock shelf at Hawick on 
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the Slitrig Water, the “Salmon Leap” waterfall on the Kale Water and the Weens fish 
pass on the Rule Water. The first point to note is that none of these is a total barrier, 
there are salmon fry above all of them, but while the effect of the first two is to drop 
the abundances from the highest level (green) to the lowest (red), the effect of the 
third is to reduce abundances to the second lowest level (yellow). Different obstacles 
can therefore be seen to have different degrees of effect. 

 
4 There is surprisingly little of the necessary quantitative information needed for the 

impact of Beaver dams on salmonid spawning to be assessed. Basically, there is just 
one scientific paper, Mitchell & Cunjak, 2007, though this topic was not the primary 
purpose of the study. It looked at the impact of (American) Beaver dams on a small 
tributary of the Miramichi River, Catamaran Brook, on Atlantic Salmon over a 
number of years in which water levels in Autumn varied greatly. The results showed 
that from 1990 to 2003 the complex of Beaver dams near the foot of this stream were 
a : 

 
 Total Barrier : in 4 years 
 Partial Barrier : in 5 years 
 No Barrier  : in 2 years 
 No Assessment : in 2 years 
 
 The two years in which the dams were no barrier (had no effect on the juvenile 

abundances upstream and downstream) followed unusually wet autumns. It is because 
of the quantitative surveying of salmon fry undertaken in this study that the “partial” 
barrier effects could be recognised. If there had simply been observations made that 
there were salmon fry upstream of the dams in those years, without any data to show 
the numbers were reduced, the effect would not have been recognised. 

 
5 The following quotations from this paper illustrate the issues well:  
 

“The life-history strategy of autumn-spawning anadromy may be expected to be 
particularly responsive to beaver dams as the beaver tend to construct and maintain 
their dams in late summer through autumn ….. and so are most active during the 
periods  of autumn-spawning adult migrations.” 
 
(The reference to “Autumn-spawning” here relates to the fact that some Pacific coast 
salmonids spawn in Spring and so have the assistance of snow-melt floods for 
migration. Autumns, however, can be dry periods) 
 
“Beavers are active in the basin and their activities have included the long-term 
occurrence of a beaver dam complex …….composed of six to 12 dams ranging in age, 
height and integrity, but in any year (except 1990 and 2003) at least some of the dams 
in this complex were considered obstructive to the movement of adult salmon 
upstream. ………. Adult salmon migrate into Catamaran Brook to spawn during 
October and November of the year, with spawning in most years confined below the 
large complex of dams ……….”  
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“  Below the dams salmon are the most frequently captured species in all habitat types 
with the exception of pools……  Upstream of these dams, the species composition 
changes, with increases in the frequency of Sculpin and decreases in salmon 
frequency……… (below the dams) production is dominated by salmon (accounting 
for 80% of total production) while upstream of the dams Sculpin and Charr 
contributed greater amounts to total production.”  
 
(Sculpin are North American Bullhead / Miller’s Thumb & are not of any commercial 
value) 
 
“Beaver dams can lead to uneven distribution of adult spawners and subsequent 
juvenile production in Catamaran Brook…………As further evidence of the effect of 
beaver dams in this system an obstructive dam in 1994 was located approximately 
500m upstream of the mouth of the brook. Forty redds were counted between this 
dam and the stream mouth.  In addition, the fortuitous extreme flood of 2003 
indicated that when the opportunity to bypass a beaver dam was available, a large 
proportion of adult salmon will take advantage of it ……….” 
 
“That beaver dams may act as obstructions and so affect subsequent salmon 
production upstream, is also a function of the magnitude of the autumn streamflow 
during the period of adult upstream migration i.e. the dams are semi-permeable 
dependent upon autumn streamflow. ….” 

 
“As salmonids often do not appear to disperse great distances from the redd ….. the 
two factors of autumn streamflow and locations of beaver dams are of critical 
importance in the spatial distribution of salmon ……….”  
 
(This applies to fry, parr [one and two year old salmon] will spread out more) 

 
The importance of this paper is that it shows how impacts on salmon spawning access 
vary from year to year with Autumn water flows and that it is not simply the 
structures themselves that cause problems, but the presence of the structures in 
relation to the availability of suitable flows for fish to pass them. Obviously, though, 
if there were no such structures present, much lower and commoner flow levels 
would be sufficient for the fish. 
 

6 There is also a short paper on the effects of Beaver dams in Norway, Halley and 
Lamberg, (2001), which looked at juvenile salmon and trout numbers on a 1-3m wide 
tributary stream of the Aursunda river ( a short, upland, river of 25kms). Sites were 
electric-fished below, in the middle and above, a set of four Beaver dams. 

 
7 Very few salmon fry were found at any of these sites, (reading from a graph) – c.10 

individuals at Site 1, below the dams, c. 15 from the site between the dams and c.5 
from the site above all the dams. The significance of these numbers is uncertain, as 
the authors state “As we could not be sure that the efficiency of electricfishing at the 
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two (sic) sites was such as to be certain that the same proportion of the total 
population was collected at each, we have not analysed the data in terms of absolute 
population sizes of each species at each site”. The results are, therefore, not 
quantitative in the normal, electric-fishing sense, as standard methods always have 
some measure of efficiency or effort included, from which total populations can be 
calculated. As the results are given as simple totals rather than the usual numbers per 
square metre or per minute sampling time, it is not even clear if the different sites 
were of the same size or the same amount of effort was used at each.  

 
8 The authors summarise their results as showing that “ salmon were capable of moving 

upstream past all of the dams, despite the fact that dams 1 and 4 in particular were 
large and solid structures. It is less clear at what stage of life (as young fish or adults 
or both) that this takes place. Evidence elsewhere suggests that movements of young 
salmon, especially 0+ individuals (Fry) is very restricted, and the vast majority which 
do move do so downstream from the hatching site ……… This suggests, but does not 
prove, that adult individuals were responsible for the above-dam populations. Direct 
observations in the spawning season would be necessary to answer this point 
conclusively.” Note the underlined words – this paper has also been quoted as 
showing  that beaver dams are not barriers to spawning salmon in Norway. 

 
9 The overall conclusion of these authors was that “ It is clear from this preliminary 

research that the null hypothesis, that Beaver dams would have no effect on 
anadromous fish populations cannot be supported. Conversely, the view that Beaver 
dams will routinely prove impossible for salmon (and almost certainly sea trout) to 
cross, is likewise untenable. Overall effects on anadromous fish populations are likely 
to be rather complex ………. Other factors such as the form of the dam, rainfall 
patterns and interannual variations in rainfall may also play a significant role. If the 
subject of the likely economic impact, if any, of Beaver damming on sports fisheries is 
to be addressed seriously, much more comprehensive investigation is required.” 

 
10 The important points to note from this paper are: 
 

1)  The data on fish  was not collected by standard electric-fishing methods and is not 
quantitative. It cannot therefore demonstrate that beaver dams do not impact 
juvenile salmon densities, it can only show that some fish, at least, can get past 
these dams. 

2)  However, the fish that do pass are not necessarily spawning adults. As is made 
clear in the paper itself, the salmon fry upstream of the dams could have migrated 
there as juveniles. Some fry do migrate upstream and it is, for instance, normal to 
find them in the lower sections of small burns in which salmon do not spawn, and 
up which they have moved from the main channel where spawning does take 
place. A 70cms long female salmon produces around 5000 eggs. If there had been 
even one redd at or near any of these sites, there should have been a lot more fry 
than the 30 or so found at the three sites sampled in this study (and all of which 
were killed and removed for laboratory analysis). In the context of a major 
Scottish salmon river, a stream that produced only 30 fry from three sites would 
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either be regarded as marginal for salmon or as having some problem, such as 
restricted access to spawning adults or unsuitable substrate. Without knowing 
how large the sites were or the effort needed to capture these numbers of fry, 
comparisons are difficult, but in a salmon spawning stream of 1-3m wide in a 
major Scottish salmon catchment, 30 fry could be expected to be captured in less 
than a  minute’s sampling. 

3) The data comes from a single summer. No indication is given of whether the 
water flows in the preceding Autumn were average, high or low. The impact of 
such variability is acknowledged in the paper itself. 

4) The authors, despite the use of their paper to show that Beavers would have no 
impact in Scottish salmonids, themselves say that further research is need if the 
issue is to be investigated “seriously”. 

 
11 From a fisheries management point of view, Beaver dams are simply another type of 

obstacle to fish migration, of which many different types both natural and man-made 
can be found in salmonid streams. The impact of obstacles generally on access for 
spawning salmon over a whole catchment was shown for the Tweed by Gardiner 
(1986) who found that “Statistical analysis confirmed that in the case of salmon the 
densities upstream of obstacles were markedly lower than at other sites … With trout 
of age 0 (Fry) there was no significant difference in densities above and below 
obstacles”. The latter point shows that there was no physical or chemical reason for 
salmon being reduced upstream of obstacles and that it must have been a factor 
related to the obstacles themselves (adult trout are generally better than salmon in 
getting over obstacles that need a “scramble” to surmount rather than a clean jump). 

 
12 In this Tweed study, the average density of salmon fry per 100m2 above obstacles 

(which would have been of many and varied types) was 15, while for sites not 
influenced by obstacles, the average was 85. It should be noted, however, that this 
survey was carried out in a single year, 1988, and that if the Autumn of 1987 had 
been unusually wet, the influence of obstacles would have been less and if it had been 
particularly dry, the effect would have been greater.  

 
13 The importance of water flow levels in Autumn in determining the ease and degree of 

migration up smaller streams by spawning salmonids is shown in Appendix 1, which 
summarises the results so far from a fish trap being run on  a small tributary of the 
Upper Tweed. It has been found that Sea-trout can only get up this burn when flows 
of a particular minimum level occur at a particular time – in Autumns when either 
quantity or timing of flows are not suitable, few or no Sea-trout can reach the trap. 
There are no obstacles downstream of this trap, so the flow levels needed are purely 
those needed to run the burn. Should obstacles such as Beaver dams be added in to 
such situations then access for spawning fish will obviously become much more 
difficult.  

 
14 The paper by Parker & Roenning (2007) entitled “Low Potential for the Restraint of 

Anadromous Salmonid Reproduction by Beaver, Castor fiber, in the Numedalslagen 
catchment, Norway“ has been widely quoted as showing that Beaver pose no 
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problems for spawning salmonids there and so would not be a problem in Scotland. 
However, it is made very clear in the paper itself that the topography of the study 
river (the Numedalslagen) is very different from that of typical Scottish East coast 
salmon river in that it occupies a steep “U-shaped” glacial trough in which salmon 
can only use the main channel and the small sections of the tributaries that flow 
between the main river and the valley sides, the side streams being either too steep 
beyond the valley walls or having waterfalls. This means that there is very little 
potential for Beaver impact on salmonids as can be seen from the summary below: 

 
 Of the 87 tributaries of the river, only 9 are used by salmon 
 The total length of water usable by salmon in these 9 tributaries is 17.3 kms ( 1.9kms 

per tributary on average) 
 Of this 17.3kms, 3.6 kms (21%) was classed as “spawning habitat” 
 
 Of these 9 tributaries, 6 supported  beaver colonies 
 In these 6 a total of just 13.6kms of water is usable by salmon. 
 Of this 13.6kms, only 1.2kms was classed as spawning habitat.  
 Of this 1.2kms, 0.5kms (19%) was utilised by Beaver 
 This 19% was more than would be expected by chance, showing that Beaver selected 

salmon spawning habitat on which to settle. 
 
15 It is clear that this paper, though widely quoted by those proposing the introduction,  

is completely irrelevant to understanding the possible impacts of Beaver on Salmon in 
Scotland because of the very different topography of the Numedalslagen to that of the 
major Scottish salmon rivers. Because of the steep sided valley in which it runs, there 
is very little salmon spawning outside of the main channel of the river, in the small 
lengths of  the larger tributaries that run between the river and the valley wall. As 
Beaver do not build dams on large channels there is, exactly as it says in the title of 
the paper, “low potential for the restraint of anadromous salmonid reproduction”. 
The paper itself no doubt gives an accurate representation of the Beaver / Salmon 
situation in the Numedalslagen but it is not applicable to areas with different 
landscapes – as is clearly stated in the paper itself where it says   “We conclude that 
the presence of Beaver on similar catchments will likely have only insignificant 
negative impact on the reproduction of Sea-trout and Salmon”. The key word here is 
similar, which the Numedalslagen is clearly not to any major Scottish salmon river 
and, in fact, the authors make this point themselves saying “As Scottish salmon 
appear to regularly use the headwaters of small streams for spawning to a greater 
degree than salmon in south-central Norway and Sweden, beaver dams there could 
have a greater potential effect on spawning activity than that observed in our study.” 

 
 
16 The authors also make it very clear in this paper that the habitat for Beaver on the 

tributaries of the Numedalslagen is rather poor and marginal, with a low density of 
dams and short occupation periods. This, again, shows that the results of this study 
are of little relevance to the lowland, East coast salmon rivers of Scotland which run 
through much flatter and richer landscapes. The Mitchell & Cunjak (2007) study from 



9 

Canada, clearly dealt with much better Beaver habitat where the dams were longer 
lasting. Presumably both situations would arise in Scotland if Beaver established 
themselves in the wild, but the latter possibility and its consequences has been 
ignored by those proposing the introduction 

 
17 There is, however, one point in this paper that is of direct relevance to the possible 

introduction of Beaver to Scotland and that is the finding that “Beaver tended to settle 
on salmon spawning habitat” i.e that the sort of water salmon spawn in is the same 
type of water that Beaver tend to use.  

 
18 Just how dissimilar the Numedalslagen is to an East coast Scottish salmon river is 

illustrated by the map of the River Teviot and its salmon fry distribution shown in Fig 
1. The Teviot, the largest tributary of the Tweed, being a lowland river and not 
occupying a U-shaped glacial valley with steep valley sides, Salmon spawning is 
widespread through its tributaries. Most East coast Scottish salmon rivers are more 
like the Teviot than the Numedalslagen. In such rivers, much more salmon spawning 
is ‘exposed” to possible impact from Beavers by being in smaller streams “outside” 
the larger channels where they cannot build dams. The following table should be 
compared to that for the Numedalslagen given in point   **    

 
 

 Total length  
(to second order stream) 

Length to most upstream 
sample site with Salmon (not 
to maximum penetration by 
Salmon) 

Teviot 32.7 32.7 
Kale 71.9 30.5 

Oxnam 32.2 17.3 
Jed 62.1 25.9 
Ale 83.2 31.4 

Rule 41.1 17.1 
Slitrig 24.5 14.1 

Borthwick 32.5 16.7 
Allen 14.5 12.8 

 
It can clearly be seen that much of the salmon spawning in the Teviot catchment lies 
in smaller channels. Without the sort of snow-melt spates that occur in Norway and in 
a generally flatter landscape with a drier climate, so that water flows are less forceful 
(except in unusual episodes) Beaver dams would also persist long after their 
abandonment (Beavers have to move regularly to find new supplies of trees for 
feeding). It is clear from this table that, in a Lowland river like the Teviot, where so 
much spawning lies “exposed” outside the wide, main, channel, that there is, to adapt 
the title of Parker & Ronnings (2006) paper “High Potential for the Restraint of 
Anadromous Salmonid Reproduction.  
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15 It is not stated in Parker and Ronning’s (2007) paper why so little of the little water 
accessible by salmon in the tributaries of the Numedalslagen should be spawning 
habitat (see point 14) but it is obvious from Fig 1 that the situation in the Teviot is 
very different – salmon fry are found the length of the main river and along almost 
the whole lengths of the tributaries (and also in many smaller burns not shown here). 
As Parker and Ronning (2007) showed that Beaver have a preference for salmon 
spawning habitat, this catchment would obviously be very suitable for them. It is also 
said in this paper that one reason for the overlap of Beaver and Salmon water in the 
Numedalslagen is that “Beaver often build dams at pool tails” – which are, of course, 
the classic sites for salmon spawning.  

 
16 While Sea-trout are generally better than Salmon in getting over obstacles that do not 

require high, clear, jumps, they can also be severely impeded by Beaver dams. In fact, 
in the Lithuanian National Report to the Baltic Sea-trout Workshop 2006 (Kesminas 
et al, 2006) : “Beaver Activity” was listed as a threat to Sea-trout stocks in four out of 
10 rivers. This was due to their dams hindering migration.  

 
 
C The importance of salmon spawning in tributaries and headwaters. 
 
1 It has been suggested that the spawning of salmon in the small streams blockable by 

beaver dams* is not of significance. While this may be true for a river of the form of 
the Numedalslagen in which little spawning area lies outside the main channel in the 
tributaries, it is not necessarily the case for all rivers. As the table of the Teviot and its 
tributaries above showed, in lowland situations, a great deal of the salmon spawning 
in a catchment  can lie outside the main channel. 

 
2 It has also been shown to be of importance (Hay, 1989) that adult salmon should be 

able to penetrate the fullest extent of their spawning catchments, something that 
obstacles (including beaver dams) can prevent, especially in dry Autumns. 

 
3 Smaller spawning streams can have very high densities of salmon fry (of several 

hundred per hundred square metres) which means that their production can be 
considerable despite their small area. Conversely, fry densities in larger channels are 
much lower as fry are generally restricted to the edges, so production is less than their 
large area might suggest. 

 
4 There is also the point that salmon are not all the same. Research over the last 20 

years has revealed that there can be many genetically distinctive populations of 
salmon within even quite small river systems. While the production of juveniles in 
small streams or headwaters might be small in relation to that of  a whole catchment, 
it could be a very large proportion of the local, genetically distinctive, population. It 
should also be noted that, in Scotland, the weakest stocks, those of Spring-returning 
salmon are located in the headwaters of catchments. 

 



11 

 * According to Hartman & Torlov (2006), Beavers in Sweden build their dams on 
streams ranging from 0.5m to 6m wide. 

 
 
D Habitat changes caused by Beavers 
 
1 It has been widely stated that Beavers “create” habitat. This is not the case – what 

they do is change habitat from a form that is not useful to them to one that is. They 
build dams to create the deeper water that they need to cover and protect the 
entrances to their lodges and their winter stores of bark. Where there is suitable deep 
water, such as along the main channels of rivers, they do not need to build. 

 
2 Beavers therefore convert shallow, running, water to deeper slow-flowing or stagnant 

water but the former is that which is needed for spawning and for juvenile salmonids.  
 
3 The best account of the effect of such habitat changes on fish populations is given in a 

Swedish paper, Hagglund & Sjoberg, (1999). The abstract from this paper is given 
below: 

   
 Abstract: The beaver (Castor fiber) was exterminated in Sweden, but now, after re-

introduction, again occurs in high densities. The activities of beaver - felling of trees 
and construction of dams - are important ecological factors in forest streams. The 
proportion of wetlands and open water in the forest landscape is increased, and new 
stream sections with slow-running water are created. This change of habitat 
characteristics is predicted to have consequences for the composition of stream fish 
communities. We studied the fish fauna in seven small to moderate-size streams with 
beaver in central Sweden, using electro-fishing. Beaver ponds and adjacent riffle 
sections were compared to unaffected reference sections. The two most common 
species were minnow (Phoxinus phoxinus) and brown trout (Salmo trutta). Three 
additional species occurred in lower numbers: Bullhead (Cottus gobio), Burbot (Lota 
lota) and Pike (Esox lucius). Brown trouts were more common in reference sections 
than in beaver-affected sections, while the opposite tended to be the case for 
minnows. The numbers of brown trouts and minnows in separate sections were 
negatively correlated. The size composition of the two species also differed between 
sections. Brown trouts captured in the ponds were larger than those in the riffle 
sections, while the opposite was true for the minnows. Shallow areas of the beaver 
ponds were important habitat for minnow fry. Beaver ponds are likely to serve as 
habitat for larger trouts in small streams during drought periods. Minnows appeared 
to spread from ponds to surrounding riffle areas. We conclude that beaver-mediated 
habitat changes have important effects on the relative abundance of fish species in 
Swedish forest streams, and that they may enhance fish species diversity. 

 
The practical points that can be derived from this paper are: 
 
a) How streams can be changed by Beaver, from being shallow waters dominated by 
small juvenile trout to deeper, slower, waters dominated by larger trout and non-
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salmonids. The reduction of overall trout numbers in the stream sections with Beaver is 
due to this change-over from more numerous juvenile to less common adult trout. 
 
b) Such changes would not be wanted in Scotland however. Sweden has a “Continental” 
fish fauna which includes non-salmonids such as Bullhead, Burbot, Pike. Minnow etc.  
which are purely freshwater species. Scotland, however, never having had a freshwater 
link to the continent over which purely freshwater species could pass, has an “Island” fish 
fauna. The only freshwater fish native to Scotland are those that can cross salt water or 
are derived from species that can (Brown-trout, Brook Lamprey).  Many alien fish 
species have, however, been introduced over the years. Minnows, in particular, have 
spread very widely over the last 30 years, largely, it seems, due to use by anglers as live-
bait. 
 
c) The sort of changes outlined in this paper would therefore increase the habitat 
available for such slower-water, alien species in Scotland, enabling them to live in 
streams that would otherwise be too shallow and fast for them. Pike have been widely 
spread through Scotland, and can be found in many hill lochs from which salmonid 
spawning streams emerge. At present, any Pike washed out of such lochs cannot 
generally find habitat downstream in the outflow streams, and get washed right down the 
main rivers or the next loch. However, Beaver dams would give them habitat actually on 
the streams in which they could predate smolts passing downstream. Beaver dams would 
be “predator traps” for smolts in such situations. 
 
d) In many river systems in Scotland, even large ones, it is  becoming apparent that the 
resident Brown-trout fished for by anglers are largely produced by Sea-trout females 
whose egg production dominates small streams. Spawning Brown-trout females also 
migrate up smaller streams from the deeper water in the main channels where they live. 
In such situations, habitat for larger trout on small streams is of no advantage to the 
population, since it is more important that the migratory females get as far and as fast 
upstream as possible to cover as much spawning area as possible. Such large, resident, 
trout would also be predators of smolts going downstream. 
 
e) There have been a number of papers in recent years from Norway, where Minnows 
have been recently spreading to coastal river systems that show they compete with trout 
juveniles and reduce their numbers and restrict their ranges.. Spread of Minnows within 
trout spawning burns, such as is described in this Swedish paper, is not therefore 
desirable. 
 
f) It is clear that the habitat changes caused by Beaver dams  are not therefore of use to 
salmonids however advantageous they might be to slower water species such as Frogs 
and Dragonflies. The replacement of juvenile trout by Minnows is not an advantage to 
fisheries. 
 
 
E General Ecological Impacts 
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1 Beaver can cause major changes to the ecology of the streams which they dam, as 
reviewed by Rosell et. all, 2005. However, from a practical fisheries management 
point of view, it is the access to spawning adults that is the key issue, others being 
secondary. Such issues include the warming up of small streams by the removal of 
shading tree vegetation and the slowing down of water flows in ponds and the 
drowning and silting of spawning gravels.  With global warming, water temperature 
is becoming of increasing concern to fisheries managers of cold-water species such as 
salmonids and it is known that salmon populations in colder headwaters are 
genetically adapted to such conditions. The planting of shading trees to keep 
headwaters cooler is being considered as a way of reducing the effects of global 
warming, but if Beaver were to colonise Scotland, this option would be substantially 
lost. 

 
2 While Beaver are widely termed as “keystone” species in that they can substantially 

affect local ecosystems and the plants and animals around them. However, this view 
is not universally accepted (Rosell et al., 2005) as there are examples of Beaver 
activity decreasing biodiversity. 

 
3 The review by Rosell et al.  (2005) also summarises conclusions that the ecological 

effects are similar of American and European Beaver, although different species, and 
that “Where Eurasian Beavers construct dams and fell trees, they are likely to have 
similar environmental effects to the North American Beavers”. 
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APPENDIX 1 
The Timing and Levels of Water Flow Required for Spawning Sea-trout to Utilise a 

Small Tributary of the River Tweed 
 

 
1: How large, adult, spawning Salmonids use small streams. 
 
While it is well known that trout run up even small burns to spawn, the conditions they 
need and the time they spend upstream are not well documented. This paper looks at 
the conditions under which fish enter the upstream and downstream traps on the 
Glensax Burn, near Peebles. This has a catchment area of around  15 km2 , which is 
largely hill ground and moor with a maximum altitude of 685m and there is an artificial 
loch on the stream some 250m upstream of the trap, with a fish-ladder giving access. 
The adult trout population is bimodal in size distribution, with the smaller Brown-trout 
being largely male and the larger Sea-trout largely female, as shown in Graph 1 : 
 
 
 
Graph 1: Trout trapped running upstream in Autumn 2001-06 on the Glensax Burn 
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The juvenile trout trapped moving downstream in Spring average 150mm and most are 
coloured silver, showing they are Sea-trout smolts 
 
 
 
Graph 2: Trout trapped moving downstream in Spring  
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1a: Flow patterns and Upstream Movements: The flows are measured by height over 
the trap barrier, which is an old bridge-footing weir and are shown in Graph 3 
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Graph 3 : Daily water heights over the Peebles trap barrier 14th October to 5th December 
2004-07 (there was no water gauge prior to 2004) 
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While all the years had a peak in flow in late October, though very variable in size, only 
two (2006 & 07) had an early second peak, in mid November. In the other years, the 
second peak either came only in late November (2005) or did not happen at all (2004). 
However, 2007 was a very dry Autumn as can be seen from the averages in Table 1  and 
even its peaks did not reach the average flows of other years. In the dry years, few or no 
Sea-trout reached the trap. 
 
Table 1: Average flows and numbers of  Sea-trout caught 2004-2007 
 

 Average flows (cms over barrier) Trout >40cms 
2004 17.1538 0 
2005 18.0962 5 
2006 19.4512 29 
2007 8.4625 0 

 
If numbers of fish over 40cms trapped are plotted against flow heights for those years in 
which fish were caught, as shown in Graphs 4 and 5, it can be seen that all but one of the 
fish movements are associated with spates that reached 25cms or more after the 1st 
November. 
 
 
Graph  4: Flow heights over the trap barrier and numbers of fish caught 2005 
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Graph  5: Flow heights over the trap barrier and numbers of fish caught 2006 
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 In 2007, no flows of this level occurred at all, and no fish were trapped and in 2004, no 
flows reached this level after the 1st of November and no fish were trapped. This shows 
the joint importance of both water flow and its timing in getting fish up this burn. Not 
enough flow, or not enough at the right time can both result in no trout getting up the 
stream. There will be other factors as well, such as the frequency of appropriate flows in 
the main river to bring the fish up to the burn mouth, but as far as getting fish into the 
trap, these must be the main ones. The stream on which the Peebles trap is located is 3-
4m wide, so it is of reasonable size with a useful amount of spawning area.  
 
Consideration: As these results show, the right conditions for Sea-trout to run up burns 
may not occur in some Autumns, posing the question as to what the effect of Beaver 
dams would be on a situation like this. Would a Beaver dam and pond downstream of this 
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trap further reduce the opportunities for fish to get upstream by flattening out peaks in 
flow so that the necessary 25cms levels became even less frequent ? Would delays at the 
dam itself make the fish miss the flow heights they needed to travel further upstream? 
Would passage of the dam itself require even higher (and therefore less frequent) flows 
than 25cms ? Legislation in Scotland requires mill dams & weirs to be watertight. This is 
so that none of the water that is not used by being diverted into a mill or other factory is 
wasted for fish movements by being “strained” through a leaky dam, though which fish 
cannot, of course, penetrate. Water must go over a watertight weir, rather than through it, 
and water that goes over  or round a weir can be used by fish. At Beaver dams, however, 
water is wasted through the structure so extra large flows are needed to put usable 
amounts of water over its top or round its sides – and the larger a flow, the less frequent it 
is.  
 
These sorts of questions have not been addressed in the literature, where there is very 
little to be found on the actual mechanics of how fish pass Beaver dams. There are 
obvious experiments possible, running a trap to give baseline data on what flow levels 
and dates fish run upstream and then constructing imitation Beaver dams to find out how 
this pattern was altered. Such work would be much more informative and quantitative – 
and a lot simpler – than the proposed trial introductions.  
 
 
 
 
1b:Flow patterns and Downstream Movements: 
 
Flows in Spring can also be very variable as shown in Graph 6. From this it can be seen 
that some Springs lack spates altogether (2007) or do not have any till late May (2006) 
and that generally, spates at this time of year are rather uncommon, at least at this trap 
site, the loch upstream having a smoothing effect on the flows. 
 
Graph 6: Water heights over the barrier at the Peebles trap, 1st April to 31st May, 2003-07 
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Table 2:  Flow levels and numbers of  downstream migrants caught 2004-2008 

 Downstream catch totals  Flow Levels 
 March April May June Total  Average Maximum 

2004 6 254 26 25 311  11.48 33 
2005 0 32 14 4 50  9.34 15 
2006 18 14 16 0 48  12.64 26 
2007 0 0 12 4 16  5.92 9 
2008 0 204 31  235  15.54 21 

 
 
There will be two basic factors affecting the numbers of juveniles moving downstream – 
the numbers of spawning adults in the parental generation and the flow levels to get the 
fish down and out through the loch. The first is exemplified by the fact that the zero 
upstream run of 2004 produced only 16 juveniles migrating out in 2007 three years later 
(most downstream migrants have been three winters in freshwater, one in the gravel as 
eggs and two as fry and parr but some are four. The resident Brown-trout in this stream 
and loch will also produce some smolts). As Spring 2007 was very poor in terms of flow, 
without a spate in April or May, it is not yet possible to disentangle the two factors. The 
five upstream adults of 2005 are producing better numbers in 2008, but flows were also 
better. 
 
Consideration: If smolts are to get over Beaver dams, they will need spates, which may 
well not occur at all some Springs or only late on. Unless they can get through the 
structure of a Beaver dam, they will be trapped behind it. However, there does not appear 
to be anything in the literature about whether smolts (or small fish generally) can do this. 
An advantage claimed for Beaver dams is that they even-out flow peaks. However, as far 
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a smolt migration downstream, or adult migration upstream is concerned, this is of 
doubtful use – it is more likely that fish ability to get past obstacles will be better with 
large peaks than with even flows 
 
General Considerations: 
 
The data from the Peebles trap show how important the right flows at the right time are in 
getting fish both up and down stream and that these flows do not always happen. The 
Tweed catchment is notorious for its long periods of low flows, being in the rain shadow 
of the Galloway hills and the situation on the wetter West coast may be different with dry 
periods and low flows being less frequent and less of a factor in determining the numbers 
of fish getting upstream to spawn or downstream to the main channels. This shows the 
importance of considering  geography and climate in looking for evidence from abroad to 
assess the impact of Beavers in Scotland. Beaver dams in consistently wet regions should 
be less likely  cause  problems for fish than those in drier areas. The seriousness of the 
problems that can be caused by Beaver dams is highlighted by Beaver being listed as a 
threat to Sea-trout stocks in Lithuania (Kesminas, Leliuan & Rymantus, 2006) 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
APPENDIX 2 
Evaluation of the Information provided by the Scottish Wildlife Trust on Beaver 
impacts on fish  
 
What is the impact on fish? 
 
Beavers are herbivores and pose no direct threat to fish stocks (1). Positive 
impacts include the creation of new feeding pools and regulation of water 
flow (2), but beavers do not dam fast flowing or large rivers. Normally dams are 
built on small burns and streams. Dams can increase the production of 
invertebrate food (invertebrate biomass typically 2–5 times that of 
unmodified streams) (3), provide drought refuge sites for fish (4)  
and holding areas for migrating salmonids (5) . Changes to the fish population 
will vary according to the location of a dam, topography and local 
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conditions. Beavers favour floodplain habitats as opposed to fast flowing 
high gradient streams suitable for spawning. (6) 
 
 
Points: 
(1) Beaver dams can, in fact, greatly restrict the migrations of spawning salmon and sea-
trout, restricting their access up smaller burns to below the most downstream dam in all 
but exceptional Autumn flow conditions – see points  B4 & 5 above. In the Baltic 
countries, Beaver dams are regarded as a threat to Sea-trout stocks (see point A3 above). 
In the light of the published statement that this is the case, (Kesminas et al, 2006) this 
whole paragraph is misleading. 
 
(2) The deeper waters created replaces the shallow water needed for spawning and 
juveniles (See point D3 above). Extreme flows, as shown in Appendix 1, are actually 
needed to get spawning fish up burns. 
 
(3) This is of no use to salmonids, since their shallow, fast-flowing habitat is replaced by 
deeper, slower-moving water, of more use to Minnows (see point D3 above). 
 
(4) Not a particularly common scenario in Scotland. Juveniles can, and do, drop down to 
the nearest larger channel in droughts anyway.  
 
(5) Not if the fish cannot run the streams anyway because of the barriers created by the 
dams (see points   B4 & 5 above). 
 
(6) Not in lowland areas. As the map of the Teviot shows (Fig 1) spawning is not 
confined to “fast flowing, high gradient streams”. The paper by Parker and Ronning 
shows that Beaver preferentially select salmon spawning areas to inhabit (see point            
B17 above). 
 
Won’t dams impede movement of fish? 
 
The impact of beavers on fish migration depends on the conditions on site. 
Most available reports consider dams to be insufficient to inhibit migration 
during periods of high flow, but some migration may be impeded in low flow 
conditions , with the impediment being removed when flow increases (1). There is 
little evidence from Europe and North America to indicate significant 
detrimental impacts of beaver on salmonid fish (2) . In Norway, beavers are not 
perceived as a problem on salmon rivers and the only, albeit limited, 
research work available indicates that salmon can successfully spawn 
upstream of beaver dams. (3) 
 
(1) This is directly contrary to the one paper that actually gives quantitative information 
on the effect of beavers dams on salmon migration (see points  B4 & 5  above). 
 
(2) This is not so – see the same points as for (1). 
 
(3) This is not what the paper by Halley & Lamberg says, which is that they could not say 
if adult salmon passed the dams or not (see point B9 above). The point made by Parker 
and Ronning (2007) that salmon in Scotland make much more use of small streams for 
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spawning than in their study area in Norway (point B15) and so could potentially be 
much more affected by beaver dams is not mentioned either 
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Fig 1 : The distribution and abundance of Salmon fry within the catchment of the River Teviot. Note that this does not include data 
from the smaller, tributary burns, in which salmon fry are also widespread. 


