Beaver and Fish Interactions: Linking knowledge from studies of river ecology and C.

canadensis in North America and C. fiber in Norway

FLATHEAD LAKE Rachel L. Malison, Assistant Research Professor
BIO STATION 10th International Beaver Symposium, Inverness, Scotland - September 2025

UNIVERSITY OF MONTANA

Introduction Concerns

o By b u i | d i n g d a m S b e ave rS m O d ify a q u at i C h a b itats Eggg Table 2 Citation of positive impacts of beaver activity on fish populations and the percentage of citations based on

quantitative analysis or speculation. Different impacts are expressed as the number of times they are cited in 108 literature

sources and as a percentage of the total number of citations.
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Table 3 Citation of negative impacts of beaver activity on fish populations and the percentage of citations based on
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Barriers to fish movement 51 42.9 21.6 78.4
Reduced spawning habitat 20 16.8 40.0 60.0
Altered temperature regime 11 9.2 9.1 90.9
Reduced oxygen levels 12 10.1 50.0 50.0
Reduced habitat quality 2 1.7 0 100
Altered flow regimes 4 34 75.0 25.0
Loss of cover 5 4.2 0 100
Reduced productivity 9 7.6 33.3 66.7
Retarded growth 2 1.7 50.0 50.0
Abandonment of beaver settlements 1 0.8 100 0
Reduced water quality 17 50.0
Total 119 100 28.6 71.4
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Positive Interactions Outweigh
Negative Interactions

C. canadensis in Alaska vs. C. fiber in Norway

Beavers influence floodplain habitat and salmon 3

* Alaska research occurred on a large river in
the Yukon Delta National Wildlife Refuge,
with little human land use

 Norway research occurred in heavily
populated areas with a significant land
uses, on smaller tributaries

 More dams in Alaska river floodplains

450 dams in 20 km of river floodplain
(Malison et al. 2014)
e 2015 survey of 52.5 km of Stjgrdalselva:
9 dams (Halley & Svartaas 2015)
 More bank burrows in Norway and more

SN s TN lodges in Alaska

o mam e e Larger, more stable dams in Alaska (lower

gradient areas)

* Slower current velocities, increased food, more cover
* |Increased nutrients, temperature refugia

¢ Importa Nt rea ring habitat (Bryant 1983, Grasse 1979, Hagglund &

Sjoberg 1999, Leidholt Bruner et al 1992, Malison et al 2014, Smith & Mather 2013,
Dittbrenner et al. 2022)

° Higher growth rates (Bustard & Narver 1975, Malison et al. 2015, Swales &
Levings 1989, Sigourney et al. 2006, Needham et al. 2021)

* |ncreased production (Bouwes et al. 2016, Nickelson, Rodgers et al 1992,
Pollock et al. 2004)

* Increased species richness (snodgrass & Meffe 1998)

* Important winter rearing habitat (Bustard & Narver 1975, chisholm

et al 1987, Cunjak 1996, Jakober et al 1998, Lindstrom & Hubert 2004, Miller &
Sadro 2003, Nickelson et al 1992ab)

* High invertebrate productivity (France 1997)

.  Dams are generally not impassable, though movement
Norway case StUdy Rlver ECOIOgy may be altered or decline (Taylor et al. 2010, Bouwes et al. 2016, Bylak

. Determine how beavers influence the habitat use, distribution, Naturally functioning rivers are critical to support species diversity & Kukula 22%108' I?Z:ylak etal. 2|O;g,1|5_30kte£f el: al. 20|13éo|\2a“20rn& HaII;y 2(|)|20, Parker &
. . . . . . . . " . Roenning 7, Cutting et al. , Virbickas et al. 5, Schlosser & Kallemeyn
Fl ing and in riparian ar re critical for rtin
growth, density, and movement ijuvemle salmonids ooding and intact riparian areas are critical for supporting 2000, Puttock et al. 2017, Malison et al. 2015, Wathen et al. 2018, Mitchell & Cunjak

biodiversity River Floodplains 2007, Pollock et al. 2022)
* Winter fish kills can occur (Fox & keast 1990), low oxygen

(Snodgrass & Meffe 1998), and inundated spawning sites (knudsen

Study Area — Stjgrdalselva and Orkla

Depth (cm)

Study Design:
Pairs of sites: One with and
one without beaver dams

A
Hauer et al. 2016

“:\g Table 1. Comparison of beaver and run-of-the river human dams as an example of human-built replacement of one type
Above Dam S of preexisting discontinuity along the river corridor.
Upstream % i Parameter Run-of-the-river human dam Intact beaver dam
(@]
i ) Permeability Impermeable Leaky or somewhat permeable
Al 20m ;muéfm’ o 0 M“—”\A“J\ﬁ . L\\A Structure longevity 100 to 1000 years 10 to 100 years
___é\____ w‘:: EE S l\:ﬂomﬁ € nl vt S Number of spillways or downstream channels  One One or more
1 A2 20m E: ’:': E%% Crest geometry Simple, usually linear Complex, irregular
A2 = = Siagu'JagAsVé't?fneﬁzigs‘g?SBTge et the Hicdle Fork Flahead River for o years (LSS Hydraulic cross section at the spillway crest Uniformly fast and shallow Variable, with concentrations of faster and
— o — ; deeper water, often with multiple spillways; flow
Dam ' may be entirely through the dam
A3 A3 20m A Flgures' A-D) Inundated areas (darker E Low-flow water passage Little to no release Water continues to leak through dam
| blue = deeper) at increasing flow ; - : :
A4 Above Pond Upstream water level variability Little to none Variable over the water year
Ad 20m levels (A: 800, B: 7900, C: 11,500, and , _
Below Dam D: 20.000 cfs) E) biodiversity Upstream littoral zone Narrow Wide
S z o (;rted in ;iver floodolains F) Note: Run-of-the-river dams are the most common existing and removed dam type in the United States (Poff and Hart 2002).
Downstream In Pond . PP P ! Source: Miiller-Schwarze and Sun 2003, Burchsted et al. 2009.
discharge over the year, and G-H)
25 1B images of river floodplain habitat. & S . Burchsted et al 2010
5 | Stickleback
?g M Salmon
= No Fish C d
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39> ] . Beaver dams vary in structure based on location and site characteristics, which can influence fish passage
|_
0 4—m W im o — 8 ‘m . Many dams flood and/or break often (Fig. A)
0.25 90% : :
¢ = July 2o D : = Beaver . Dams can prevent movement and/or cause mortality (Fig. B)
° F . . . . . L.
T 02 August = 70% e . Fish passage past dams will vary by species, life stage, season, and site characteristics
= Qo Beaver . . .
g September g:; Sites . How much of the area can be reached by fish? Much of the beaver influence in Norway occurs where
= 0.15 H o 50% B , . . . . .
2 u October > a0% salmon can’t reach (e.g. past waterfalls; Fig. C), which reduces potential beaver-fish conflicts
3 o1 - S 30% . Use of beaver ponds varies by fish species
_é + 20% I . How large is the system being dammed? Interactions will differ between large rivers and small streams
10%
& 0.05 - b . : : :
0% . What are the other land use impacts and what is the likely influence of beavers compared to other uses? In
0 A BEEC B S l Crossed dam  pporoached.- Did not-- Norway much of the beaver activity occurs near/within Spiders
Bl Cl1 B2 C2 B3 (3 .
0% | mBeaverfree  Figures. A) Species other heavy land uses (Fig. D)
o Si . : - : : .
80% | peaversites composition of juvenile fish . Beavers can help reconnect rivers to their floodplains,
70% i . . : .
g i at study sites, B&(C) total raising the water table, supporting/reconnecting
£ 60% . density of juvenile trout i i ) ) .
S Son © and salmon in sites with riparian zones and supported linked aquatic-terrestrial ~ j |
0% (B1-3) and without (C1-3) foodwebs (Fig. E). & Terrestrial
< ¢ Invertebrates
S 30% | beaver dams, D) mean
S~ 1 - percent of juvenile fish that Wy B @
b “ i i I crossed dams, approached Figures. A) A beaver dam that repeatedly breaks during rain events in Norway, B) : &
i . [ i dams or did not move, and a dead adult sea trout that landed on an island when trying to jump a beaver Streafn # _Emfo
Q SRS R sy E) mean percent of fish that dam, C) a waterfall in Norway that salmon cannot pass, D) typical land use gae__overebrates
N N WO (00 oot 0%, W o€ 0w ¢ exhibited different patterns where beavers build dams, E) diagram depicting aquatic-terrestrial & 020
\! 6\0 : .
N® movement patterns. linkages that are present between rivers and riparian zones (Baxter et al. 2010). -
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