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“I' now suspect that just as a deer

herd lives in mortal fear of its
wolves, so does a mountain live in
mortal fear of its deer”

Thmkmg Like a Mountain
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Bridge Creek, Oregon
e 10 year study - 2
e Beaver dam analogs

e NOAA funding

e Objective is to improve
salmonid habitat

o Several meters of
aggradation in 5 years
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What are the effects of beaver dam building activity

on the landscape?

Beaver
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Beaver in
incised streams

“Recovery
possible in
years to

decades
instead of
decades to
centuries”

Pollock et al., 2014. using beaver dams to restore
incised stream ecosystems. Bioscience, 64(4).




Worldwide distribution of beaver

« Castor canadensis (N. America)

 Historically, 60—400 million pre-
European settlement (Seton 1929)

« Currently, 6-12 million (Naiman et al.
1988), but estimates are crude

« Spatial distribution approaches its
historical range
» C. fiber (Eurasian beaver)

« More limited current distribution, but
expanding back to parts of its historical
range

Pollock MM, Heim M and Werner D. 2003. Hydrologic
and geomorphic effects of beaver dams and their
influence on fishes.



"Claiborne's elaborate preparations and largescale operation brought in 7488
pounds of beaver pelts (worth £4493 at 12 s./1b.)...in the six years before Kent
Island's takeover by Maryland in 1638” — Fredrick J. Fausz, “Present at the
Creation”

"Claiborne's timing was perfect, for in 1629 the English had captured Quebec in
a war with France, and beaver fever spread throughout the London merchant
community after the Canada Company brought home some three hundred
thousand pounds of pelts in 1630." Fredrick J. Fausz, “Present at the
Creation”

Photo Credit: Portland State University

"In 1643-44 also, over 5700 pounds of beaver pelts were mentioned in debt
cases, at a time when one pound was worth between 12s. and 24s., or from 36
to 144 pounds of tobacco.” — Fredrick J. Fausz, “Present at the Creation”

"On more than one occasion, colonists found themselves so deeply in debt for
beaver pelts that they mortgaged, or had to put up as security, a large portion
of their property” — Fredrick J. Fausz, “Present at the Creation”



300 year history of beaver extirpation in US -
economic, not necessarily biological extirpation

Timing of Beaver Trapping

i1 the Leower 48 States
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Beaver Dams as Geologic
Agents. Science.
02 Dec 1938




BACK BEAVERS
TO BRING BACK




River Otter Beaver Trial

In March 2015 two families of wild-living beavers of unknown origin were captured from
the River Otter and proven to be healthy before being released back into the river as part
of a five year licensed trial.

Beavers in Devon

Enclosed Beaver Project

The River Otter Beaver Trial area
covers the entire 250 km? of the
In 2011 a male and female beaver were
introduced into a three hectare fenced The Enclosed Beaver Project is Oﬂl'mmmhn
watercourse.
enclosure in the Tamar headwaters, situated on private land in the of T'Dl‘lﬂ'lb.il?
where their impacts are being studied headwaters of the River Tamar ::‘“m'.:- landscape
in detail. Most of the results presented and upstream of Roadford Lake. - Blackdown before flowing

in this document are from this
research site.

Al ) ~ through highly productive agricultural
: - land in its middle and lower reaches.
The River Otter enters the sea at

© Cown Capyigt and dutstme rghts 7012
Crrarce Senmy Licance rumter 2000201

Tha boavers o in 3
large lodge sitated on
the banks of a pond.
Tha lodge has increasad
in 520 ovary winter a3
mere sticks and sit

aro buit on top by tho
boavers, and wilow

sticks and branches aro
placed n tho water to
creato 3 nexrby winter

Partners and funders Partners and funders

>, The Enclosed Boaver Tbob-uvsnmwwbﬂh“ﬁw ThﬁuhhnTnd-hthumm‘ﬁuwhlonM The University of Exctor, the Darok
site is ownad by John and Consultancy. Tha initial fencing and cther infrastructuro was cm-uu-umauu mmtﬁnsﬂowwhmww
Elzino Morgan who funded by Viridor Crodits Environmantal Company and the and Gerhard Schwab,
kindly allowed this watlsnd Truell Charitable Foundation. 2 :
oy B o n 2012, Westiand i Fundingfrth ROGT comas o Dovon Widid Trus (OAT, theRoyal Sty for Widide Tnss REWT), Peerdo

I:.m the project sllowing the University of Exstor to carry out MWMWMMM from the ge publis

cama from Natural England mwmuwumm I 2016, Davon Wildiifo Trust launched Hoond the public to
MSIW”LSW ¥ mhuuﬁdmﬂmﬁummw*uhwd&uhmmn

Funding is currently being sought ta continue this project. your avant.

Protecting Wildlife for the Future Protecting Wildlife for the Future



Devon Beaver Project: Overview

I —
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Fenced 1.8 ha site in North Devon, UK
1%t order tributary draining from IMG

A pair of beavers introduced in 2011
Dramatically changed site from small
first order tributary running through wet
y - _{tt.., w woodland, to a diverse mosaicked
wetland environment.
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Devon Beaver Project: Experimental Design

Sauth West Archasalogy [2014)

Quantifying Water Quality and

Quantity entering, leaving and stored

in the site:

1. Flow in and out (continuous
monitoring) and pond storage.

2. Rainfall in (continuous monitoring).

3. pH, suspended sediment, dissolved
organic carbon, nitrogen, phosphate,
colour (flow based monitoring).
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Devon Beaver Project Results — water quality

Abwrer be swwr Below beaver
] Storm monitoring (17 events, 178 samples above,
== 119 below), suggests site may act as a sink or
At D dve! Belovw beavei

filter for diffuse water pollutants from agriculture
[suspended sediment, nitrogen and phosphate).

However, more organic matter in the site, so
. potentially results in a greater loss of dissolved

organic carbon than comparative agricultural
Frero— Below beaver land.

Flow In and Out of Beaver Site

LR FEF Y LT Y ]
by B gymt

DEjchaspa i’ 477

Precipitstion: [mm ™)

il
ul
&l
i
L]

a
FifLA A (545 155 d i 5 BAMITHA i
Dt ot Tt

Suspended Sediment Above and Below Beaver Site

55 & 50 [mg )

Above beaver




TH

Beaver
INSTITUTE






\

:sopﬁ‘ 03/16/2018 () 0054




33 am

Ty
o
&
o
N
14
<
=
w
-

CAMERA 1

MOULTRIE |




s

Mainstem Below Dam

a

Open Water of Main Pond

- Upwelling Below Dam
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PHYSIOCHEMICAL »
ZI FUB IN: T nd axy

£ n. Temperature Reguilation, 1, Conduciity
Nutiient Processing, Organic Processing,

3

1 Competency. Char o, Streambank Erosion Rates. F.
s, Large Woody Debuis Transport and Storage.

HYDRAULIC »
FUNCTION of Water in the ch @
PARAMETERS: Velozity i1 Siress, Stre W

Water Exchange

irunoff 1 ncy, Flow Duration



Disperse energy across the
ENTIRE floodplain.

Leave oxbows, wet meadows
Regenerative species - willow,
alder, dogwood

Wide easement

Landowner education

Stage 0 restoration



i < 1 RN

Challenges

Stringent success criteria

Devotion to existing approaches
Trapping as a management tool
Event based restoration vs. process

based

Excerpted from a recent mitigation bank
proposal in Virginia:

18. | support the plan to propose dam
removal and stream restoration on the upper
limits of S21. However, beaver activity was
noted on the site. Therefore a beaver
eradication plan will need to be include in
the bank proposal.
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Photo Credit: Johan Hogervorst




STAGE 8

STAGE O

Anastomosing
Attributes Benefits

Anastomosing

15

STAGE 7
Laterally Active

W

STAGE &

STAGE |

A

Hydrogeomarphic Attributes Table

Sinuous Single Thread

N5,

B sooseace
D Hydraulics
Bl vereovon

D Hydrological Regime

Habitats and Ecosystern Benefits Table

|:| Habitat
D Water Quality

STAGE 4-1

L4
- Physical Channel Dimensions
- Channel and Floodplain Features

[] siou

Quasi Equilibrium

® &

[: Resilience ® ®

&
L

STAGE 5
Aggradation and Widening

® O

STAGE 1

STAGE 1

Channelized

\D)

‘. Degradation
L

N

®

STAGE 4

Degradation and Widening

<

<

STAGE 1s

Arrestod Degradation

® D

Cluer and Thorne, RRA, 2013
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Fager

“Move Forward Dam It” Br A tER.
MATTER
Good Reads: y

Ben Geldfurt
Once They Were Hats by Frances Backhouse
The American Beaver and His Works by Lewis Henry Morgan
Fur, Fortune, and Empire, The History of the Fur Trade in America by Eric Jay
Dolin

Eager: The Surprising Secret Life of Beavers and Why They Matter by Ben
Goldfarb

Upcoming Conferences/Workshops:

The State of the Beaver 2019 — Agents of Regeneration, Seven Feathers
Convention Center, Canyonville, Oregon.

FUR FORTONE
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Questions?

ecotone

ecological restoration

Scott McGill

smcgill@ecotoneinc.com



