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Figure S1. Design of studies evaluated in the meta-analysis. The first design (I) followed an
upstream-impoundment-downstream approach, where a system either included one (Ia) or
multiple impoundments (Ib) and one (U; and D, respectively) or several (U, and D,
respectively) up- and downstream sites. The second design (II) included at least two systems
that are either paired (streams part of the same stream network; Ila) or unpaired (streams not
part of the same stream network; IIb). The third type of studies followed a temporal approach
that studied the effect of impoundment either before and after the establishment of an
impoundment (IIla) or before and after removal/collapse of a dam (IIIb). ng and na give the
number of effect ratios calculated for beaver and artificial systems, respectively.
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Figure S3. Funnel plot on the relationship between effect ratio and number of studied systems
per effect size.



(a) Upstream-Downstream

Fish (

=0 OIN
O Www

Macroinvertebrates (

Sediment - Fine

>

Temperature

NN
AN OW®

Lon®

= -

o
oo

(

(

(

Dissolved oxygen (
(

Phosphorus (1

(

© =
E Yool

'
w
]
N
!
N
o
N
N
w
N
o

(b) Upstream-impoundment

Fish (

Macroinvertebrates

)]

Ecosystem functioning

%

Hydrology - Velocity

|

Hydrology - Area

|

Temperature

Dissolved oxygen

f

Carbon

|

Phosphorus

vvvv\_/\_/\_/\_/vv
T
_O_Eo_"
1

o= W N NN N o A
Mo A VN RNR 2T RE G50

e — e — —

Nitrogen

°'%'<}'ﬁ'

5 4 3 2 -

—_
N
w
S

(c) Impoundment-Downstream

, 14
Fish ( .

ﬁ

Macroinvertebrates

w
o ©

>

I

©

Temperature

-
o

—_— T — — — — —
T T
>
L

ey

Dissolved oxygen

Carbon

o RN hoO

D)

C

Phosphorus

N

N o ©

>

w =

Nitrogen

—_——

:

-1.5 -1.0 -0.5

>
o
°
=}
o
)

1.0

Effect ratio

Figure S4. Effect ratios (means £ 95 % CI) for the effect of damming by C. fiber (circles) and
C. canadensis (triangles) on environmental factors and comparing (a) upstream with
downstream sites (positive ratios indicate higher factor values downstream), (b)
upstream/reference sites with impoundments (positive ratios indicate higher factor values
downstream), and (c) impoundments with downstream sites (positive ratios indicate higher
factor values downstream). The number of calculated effect ratios is given in parentheses.



Interpretation

The environmental effect of the two beaver species was similar for all studied factors except
for dissolved oxygen and Hg in water when studying net effects (figure S4a). When
comparing upstream/reference sites with impoundments, differences in dissolved oxygen
were larger in systems with C. canadensis compared to C. fiber (figure S4b). The overall
difference for dissolved oxygen and macroinvertebrates (figure 1(a)) were mainly due to the
damming by C. canadensis, while the net effect for fish was mainly related to C. fiber (figure
S4a). For carbon concentrations in water, the overall differences between impoundments and
downstream sites (figure 1(c)) were more pronounced in C. canadensis systems, even though
both system types showed the same trend (figure S4c).

It is however unclear if these identified differences are actually due to differences between the
two species or if they are caused by differences between systems, i.e. environmental
differences between North America and Eurasia. According to Parker et al. (2012) true
differences in the ecological impact of the species can only be assessed in systems where both
species are sympatric.

Reference
Parker H, Nummi P, Hartman G, Rosell F (2012) Invasive North American beaver Castor

canadensis in FEurasia: a review of potential consequences and a strategy for
eradication. Wildlife Biology, 18, 354-365.
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species and investigated environmental factors.
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