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e I'm really just a fluvial
geomorphologist....

o I study rivers... not forests
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PURPOSE OF TALK

Share a different angle on restoring the west... and
highlight the role a rodent can play in doing that...
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BEAVER: RESTORATION LIAISON? OUTLINE

I. What Beaver Do

[I. State of our Streams &
Adjoining Uplands

III. Restoration by Rodents?

IV. Where? Meet the BRAT
V. Take Aways...




Lakes
Rivers and streams

Abandoned channels
on floodplains

Wetlands




FROM BOREAL
FORESTS....

http.//www.for.gov.bc.ca/dfn
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COMMON HABITAT INGREDIENTS:&
WATER + TREES ﬂff oy

e Northern tundra
and treeline
range boundary:
wood limitation

e Southern desert
range boundary:
perennial
streamflow —>\

and/or wood
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Photo: C. Demers, SUNY-ESF

WHAT DO BEAVER EAT?

e Spring/Summer: herbaceous
plants, incl. aquatic and riparian
forbs, grasses, grains and row
crops

e Fall/Winter: tubers, bark and
cambium of cached woody plants

e Woody plants comprise ~85% of
winter diet; ~15% of summer diet
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A CLASSIC 'CENTRAL PLACE' FORAGER

e Animals forage to maximize net
energy intake per unit time
(Schoener 1979)

e Because provisioning costs
increase with distance, animals
should forage more selectively
farther from their central place
(i.e., the lodge).

® A Food quality; W Foraging time
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GENERAL FORAGE PREFERENCES
(BUT HIGH SYSTEM SPECIFICITY)

Forage preferences depend
on what is available

— Aspen, willow, cottonwood,
and alder (Denny 1952)
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Preferred sizes: <10 cm
diam. allows for multiple

USES (Pinkowski 1983, Barnes and

Mallik 1997, Haarberg & Rosell 2006,
Raffel et al. 2009)

Increase selectivity with
increased distance from

geRoNd (Raffel et al 2009)
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Most Preferred

2-5 CM STEMS MOST PREFERRED
(harvested farthest from the pond)

Selectivity

Op, 0oy,

n ] 5 Non-preferred
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TREE BROWSING
PROMOTES
SHRUBBY
GROWTH HABIT




BEAVER ARE LIKE ROTATIONAL CROP FARMERS

=== * They will selectively work an
| 20112013

area hard for 2-3 years
m%i i

% | e Then let it lay fallow and move
2008 2010
SE upstream or downstream

B " ¢ 1 | i
GEOMORPHIC UNITS I e N 1-5 yearS_Of
= Lateral Scour Pool  “~~ Pond T X SOh Regeneration
=~ Backwater Pool e Cascade i s e
~ Forced Pool o Rapid
=~ Plunge Pool “n Run
== Bedrock Control Riffle
nm Artificial Control = Beaver Dam
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SO WHY DO THEY BUILD DAMS?

Alr ultake

Lodge o D
R

0 uSleepc’.nb
S chamber
Feeding chamber
with water basin and
elevated shell
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AQUATIC HABITAT IS CRITICAL TO THEIR
SUCCESS

e Beaver more agile in
water than on land;
maximize time in the
water

e Ponds provide cover from
predators and foraging
pathways

e Lodge includes
underwater entrance,
nest area above water

A

¥ . oy

\5»‘;{% “ Slide from John Stella "'-m UtzLthStatq
< t
S DEP TM[‘NTO WATER “lérssl y

SCIENCE



Photo' by Anna M. Harrison

DAMS & BUILDING
MATERIALS

* Created to impound
water around lodge

 Dam location cued
by running water

e Dams constructed of wood and available debris
(e.g., plastic, metal)

‘ ‘\slide from John Stella
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DAM/POND COMPLEXES

e Multiple dams create safe
transportation corridors to
connect large ponds

e Dams complexes grow over
time, allowing beaver more
access to food sources

e (Canals constructed to float
materials in..
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HE

clore

& After
Wolves

Restoring wolves to
Yellowstone after a
70-year absence as
a top predator—espe-
cially of elk—set off a
cascade of changes
that is restoring the
park’s habitat as well.

YELLOWSTONE
WITHOUT WOLVES
1926-1995 »

ELK overbrowsed the
streamside willows, cotton-
woods, and shrubs that
prevent erosion. Birds lost
nesting space. Habitat

for fish and other aquatic
species declined as waters
became broader and
shallower and, without
shade from streamside
vegetation, warmer.

ASPEN trees in Yellow-
stone’s northern valleys,
where elk winter, were
seldom able to reach full
height. Elk ate nearly all
the new sprouts.

COYOTE numbers climbed.
Though they often kill elk
calves, they prey mainly on
small mammals like ground
squirrels and voles, reduc-
ing the food available for
foxes, badgers, and raptors.

ART BY FEANANDO G. BAPTISTA, NG STAFF,
AMANDA HOBBS, NG STAFF

SOURCES: ROBERT L. BESCHTA AND
WILUAM J. RIPPLE, OREGON STATE
UNIVERSITY; DOUGLAS W. SMITH,
YELLOWSTONE NATIONAL PARK

Aspens

YELLOWSTONE
WITH WOLVES
1995-PRESENT ~

ELK population has been
halved. Severe winters early
in the reintroduction and
drought contributed to the
decline. A healthy fear of
wolves also keeps elk from
ngering at streamsides,
where it can be harder

1o escape attack.

ASPENS The number of
new sprouts eaten by elk
has dropped dramatically.
New groyes in some areas
now reach 10 to 15 feet tall.

COYOTES Wolf predation
has reduced their numbers.
Fewer coyote attacks may
be a factor in the resurgence
of the park’s pronghorn.

WILLOWS, cottonwoods,
and other riparian vege-
tation have begun to stabi-
lize stream banks, helping
restore natural water flow.
Overhanging branches
again shade the water
and welcome birds.

BEAVER colonies in north
Yellowstone have risen
from one to 12, now that
some stream banks are lush
with vegetation, especially
willows (a key beaver food).
Beaver dams create ponds
and marshes, supporting
fish, amphibians, birds, small
mammals, and a rich insect
population to feed them.

CARRION Wolves don't
cover their kill, so they've
boosted the food supply for
scavengers, notably bald
and golden eagles, coyotes,
ravens, magpies, and bears.




PERCEIVED + IMPACTS OF DAM BUILDING

Beaver and Climate Change Adaptation

in North America
A Simple, Cost-Effective Strategy

WiLDEARTH GUARDIANS Grand Canyon Trust

Slow snowmelt runoff

Create ponds, wetlands & critical
habitat for fish, amphibians,
small mammals, vegetation

Increased groundwater
recharge/ elevated water tables

Dam complexes increase system
roughness & resilience

Increased LWD

Change timing, delivery and
storage or water, sediment and
nutrients
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http://www.wildearthguardians.org/site/DocServer/Beaver_and_Climate_Change_Final.pdf?docID=3482

IN SOME PLACES... THEY ARE A NUISANCE

e In residential areas they can cause
flooding...

e They often block culverts, which
can flood roads

e They can chop down our
ornamental landscape trees

e They can make a mess of irrigation
diversions




BEAVER: RESTORATION LIAISON? OUTLINE

I1.

I11.

IV.

Beaver are really a
disturbance agent

State of our Streams &
Adjoining Uplands
Restoration by Rodents?
Where? Meet the BRAT

Take Aways...




BIOLOGICAL CONDITION OF STREAMS IN WEST

: \ : . . L v
West G Iol.210 CaVe ol Ol
i'- R 32162
! P i 18748
B ™
!3-' o MA g% 05
Totak: 151,425
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Percentage of Stream Miles
B Good ORir WPoor Mot Assessed
Figure 20. In-stream fish habitat in U.S. streams (U.S. EPA/WSA). This indicator sums the amount of West Plains and Lowlands Eastern High‘lands
in-stream habitat that field crews found in streams. Habitat consisted of undercut banks, boulders, large pleces 152,425 miles 242,264 miles 276-36_2 miles
of wood, and brush. Thresholds are based on conditions at reglonal reference sites.

e QOver half of
streams in west are
in fair or poor
condition

e 3.5 Million miles of <oy

B Poor Major Regions*

streams and rivers 0 Mo Asesed || S0

¢ 700 K m i Ies Of Figure ES-1. Biological condition of wadeable streams (U.S. EPA/WSA).
wadeable, perennia

The Wadeable Streams Assessment: A Collaborative Survey of the Nation’s Streams

e 190K are in poor
condition



IN UTAH... EVEN THOUGH A DRY STATE

e We have over 85,000 miles
of rivers and streams

— 81% (65,000 miles) are non-
perennial and/or ditches

— 16,000 miles are perennial
— 1980 estimate that 4,000 miles
had suitable beaver habitat
e Historically...

— Beaver were pervasive
throughout this network

— Much greater proportion
perennial

A
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EVEN FOR NON-RIPARIAN SPECIES...

e Riparian areas
associated with
perennial streams are
very important &
intersect huge portions
of their habitat

e Beaver maintain and
expand these riparian
areas!

e Many of these streams
are degraded
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BEAVER: RESTORATION LIAISON? OUTLINE

II1. Restoration by
Rodents?

IV. Where? Meet the BRAT
V. Take Aways...




LETTING BEAVER ’Airborne Beavers
DO RESTORATION
NOT NEW!III

e As early as 1930s, S

of Fish and Game is teaching
eager beavers to yell “Geronimo!”
These busy little creatures are being

beaver used as B R
where they can do their bit in the

conservation battle.
= Idaho state caretakers trap un-
wanted beavers which may be a nui-
CO n Se rva I O n OO sance in certain areas, round them
up at central points and pack them

in pairs in specially constructed
wooden crates. After they are

T T T - dropped, the boxes remain closed as

. O IC IS SI I I l e u S long as there’s some tension on the
e parachute shrouds but pull open as

soon as the chute collapses on the

= ground. Then, out crawl Mama and

k n I nce beaver Papa beaver, ready to start work.

After they're settled, the 40-pound,

web-footed rodents multiply and be-

come outpost agents of flood control

and soil conservation. Fur super-
an re Oca e el I l visor John Smith reports that in
carefully observed early operations,
the beavers headed straight for water

and started building a new dam with-

where we want their g gt

, mains to be solved—a question of
ethics more than conservation. Are

ecosystem engineering T
expertise

1. Boxed for travel, this beaver is placed
in a crate designed by Scotty Heter, left.
2. Rubber bands pull the box apart when the
chute hits the g d, freeing the animal

3. Heading for water, the airborne beavers
start working like beavers on their new dam.




POPULARITY GROWING RAPIDLY RECENTLY

Beaver Subscribe | Login

Taught Salmon J2WEEKS | SUBSCRIBE NOW

THE WALL STREET JOURNAL. = | ure s curure T
1\ =

7 of 12

. Ready for More What If the 'Rig
From Liz and Dick? 2 Way' Is Wrong' n

TOP STORES IN LIFE & CULTURE 1of 12 - 20f 12

Groceries Become a
Guy Thing

A Security Line
With Mood Lighting
=i

A-HED

With Trouble on the Range, Ranchers Wish They Could Leave It to
Beavers
Critters, Once Reviled, Gain Popularity With 'Believers'; a Good Rodent Is Hard to Find

1 -
B Email  ou Print E3save B WY 22comments li u .:a m m

. v SUBSCRIBER CONTENT PREVIEW Beavers Offer Solution to Climate

SS: LOGIN OR SUBSCRIBE NOW -$1 AWEEK FOR 12 WEEKS Change
INCREASING STREAM COMPLEXITY

by DAVID MALAKOFF

May 03, 2008 400 FM

S his beavers back.
Listen to the Story
i on Beaver Creek outside Kinnear, Wyo.. has been beaver-free for All Things Considered
tld sure use their help now. A small beaver colony, he says, would

raise the water table under his pastures, opening up drinking holes for

In the Southwest U S| biologists are talking about returning
beavers to rivers they once inhabited in order to fight droughts
— which are expected to get worse as the globe warms. Beaver
dams create great sponges that store lots of water.

So the 64-year-old rancher put himself on g
waiting list this year hoping state officials
would bring him a beaver or two.
Wyoming's Game and Fish Commission
periodically plucks the rodents from

drain lverts.

It's a bit of a turnabout in these parts, where
h | b id d Copyright @ 2008 MPR. For personal, noncommercial use only. See Terms of
beavers have lo ng been considere: Use. For other uses, prior permission required.

properties where they are causing damage and something of a nuisance—blamed for Lrrsnnr p ptn 2t n s ” P S o o
S LIERc s agr to eyt are it car gl ,r,.,,,}n/ ,,/g;. /?1/§'p,}“,/ry j v’ ol W AR A’ P eI Y AV W A and el

ONE BEAVER AT A TIME

METHOW VALLEY BEAVER RELOCATION PROJECT

The Beaver Solution Team live traps beavers on




INCISED STREAMS ARE UBIQUITOUS
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THE INCISION-
AGGRADATION <s-
CYCLE

Dyvnamic Equilibrium
(centuries to

millenia)
Incising
(vears)

Aggrading
(decades to
centuries)

Widening
(years to
decades)

Adapted from
Cluer and
Thorne 2013

Figure from Pollock et al.
(Accepted) Bioscience




THE INCISION-
AGGRADATION
CYCLE WITH
BEAVER DAMS &
BEAVER DAM
ANALOGUES

Wrr Yoy Yy

"

Beaver Do Annlogue N
Medinted Aggradational

Pathoway-
.% Tunescade = Yems

Beaver Do Mediated
Agziadatsonal Patloway-
Tanescale = Decades

N
bl o hu-

Vezetaton Medisted
Aggindational Pagrway-
Timsescale = Centimies

Figure from Pollock et al.
(Accepted) Bioscience



USING BEAVER TO RESTORE INCISED STREAMS

Figure from Pollock et al. {li
S AU UtahState
(Accepted) Bioscience Yria~_University
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SO HELP 'EM OUT... BUY THEM POSTS TIME
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FOUR STRUCTURE TYPES

ow. Weave .

A\

Figure 10. A typical starter dam (SF-17 at Sunflower) with willow branches woven between vertical posts and the back side sealed with rock and . ~ N N o ~ i~ . ~
Figure 11. A post line with wicker weave is similar to a starter dam, but acts more like a weir in that water is allowed to flow through the willow

clay. Note the dam height is sufficient to divert flow onto the RL terrace, mimicking a stable beaver dam. %
* e . branches such that low flows are not over topping the structure and the woven branches may not extend to the top of the posts. These may
naturally seal up by trapping sediment and organic material moving downstream or they may be utilized by beaver. Note that beaver have

started to colonize this PLWW, as evidenced by the chewed stems on the right of the photograph, aligned parallel to the flow.
amn o oo
e MRS J ;

2. Post Line Only

Figure 13. Any active dams within the treatment areas were strengthened with posts to lengthen their functional life, since most dams along
changes unless utilized by beaver. the incised Bridge Creek have been shown to last less than a year (Demmer and Beschta, 2008). This structure was one of four dams built in

sequence in Lower Owens to form a new colony. Within one year, all four dams had backfilled with sediment, which improved floodplain
connectivity and habitat complexity, but made the site unsuitable for beaver. However, because we had installed additional post lines just
downstream the beaver were able to use them to build new dams which allowed the colony to persist.

Figure 12. The purpose of a post line is to provide a site where beaver can build a stable dam. They generally create little or no gesomorphic

A
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EcolLoaicaL

RESFARCH, Inc.

BONNEVILLE

POWER ADMINISTRATION

Northwest Fisheries Science Center
NOAA Fisheries Service




WE DON'T HAVE
‘A MAP OF INCISED
STREAMS IN WEST

e Back to Utah, we
have a lot of:

25

50 75 100 km

Legenc
Public Lands NPS
Private
! Tribal
“z A usss
A" usews

Streams & Rivers

A\ e




UDWR — BEAVER MANAGEMENT PLAN

e One of most progressive plans in US

o Specifically relies on beaver as a
restoration tool

UTAH BEAVER MANAGEMENT PLAN

2010 - 2020
Plan Goal
Maintain healthy, functional beaver populations in ecological balance with available Develaped in consutation
. . . with

habitat, human needs, and associated species. BEAVER ADVISORY COMMITTEE

DWR Publication 09-29
Utah Division of Wildlife Resources
1594 West North Temple
INTROD UC TI ON Salt Lake City, Utah 84114

Approved by the Wildlife Board January 6, 2010
The purpose of the Utah Beaver Management Plan is to provide direction for
management of American beaver (Castor canadensis) in Utah and where appropriate
expand the current distribution to historic range. This purpose is in accordance with the
mission statement of the Utah Division of Wildlife Resources (UDWR). The mission of
UDWR is:

o ppd 0 serve the people of Utah as trustge and guardian of the state’s, wildlife,
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BEAVER: RESTORATION LIAISON? OUTLINE

IV. Where? Meet the
BRAT

V. Take Aways...
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WHERE COULD WE USE BEAVER?

e This is not a very useful UTAH GAP ANALYSIS - PREDICTED HABITAT
American Beaver
map... —

e What about in my
watershed, on my stream?

Legend
NHDPlus

Intermittent Stream
~Ns~ Perrenial Stream
NED 10m DEM

Elevation (m)
High : 3644,

uk

- CRITICAL VALUE HABIT AT - SUBST ANTIAL VALUE HABIT AT
E] HIGH VALUE HABITAT - LIMITED VALUE HABITAT

“beavers in excess of estimated carrying capacity (Blackwell and Pederson 1993). The
predicted beaver habitat in Utah was mapped as part of the 1995 Utah GAP Analysis
(Figure 1). Current beaver distribution and abundance is not fully understood, however
they are considered common and most of the suitable habitat believed to be occupied.

L WV V VAP Y SV W W L SN W W oW WY ¥ YWY V¥ VT Y b i W eV PV




TRADITIONAL HABITAT SUITABILITY
MODELS DON'T WORK FOR BEAVER

e With sufficient water & food, '____ e
beaver can survivealmost @
everywhere - deserts to --gggygg summ INDEX MODELS:

alpine meadows

— As such beaver defy traditional
habitat suitability models.

— Correlations between suitability
& beaver occurrence tend to be

weak or non-existent ;.. o
éz: “‘“‘?andwndnfe Semce -

# i.Departmentof the Interior
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DAM-BUILDING CAPACITY MODELING

e Beaver dams, not beaver
themselves, provide the
positive feedbacks we seek

e While beaver can survive in
wide range of conditions, = —
where they build dams is o B e
more limited &

e Dam building activity varies

dramatically according to

flow regime & availability of
dam building materials




BRAT — BEAVER RESTORATION ASSESSMENT TOOL

. BEAVER RESTORATION ASSESSMENT TOOL Search this ste | ~

&
2.0 UtahStateUniversity ’. B R AT
I-nﬂlif TIPS AAPHIE

BRAT Resources

BRAT - Welcome to the BRAT website. The Beaver Restoration Assessment Tool will be a decision support

e _‘ WL  =nd planning tool intended to help researchers and resource managers assess the potential for
- s beaver as a stream conservation and restoration agent over large regions and watersheds.

¥ Documentation

I"-"IHI'IIJE_| Implementation of B —— o The BRAT models can be run with widely available existing data sets, and used to

Capacity Models Wz~ identify opportunities, potential conflicts and constraints through a mix of assessment of
Workshops i existing resources and scenario-based assessment of potential futures. The primary backbone to BRAT
Escalante Pilot Project are some spatial r'r'IDdEILLS thE!t predur:t thnle capacity of riverscapes to support dam-bmldmg activity by
beaver. These models have been tested in a pilot project in Utah and are ready for broader implementation. The rest of

Beaver Restoration Information § 0 o cicion support tool is under development (read Vision here).

@ 2013 Copyright & Disclaimers

F RV W SN W VNP N N W S WV W T S 0T WY W W S W oW oW Y P N

The
WALTON FAMILY
FOUNDATION

Grand Canyon Trust

DEDICATED TO THE CONSERVATIO OF THE COLORADO PLATEAU
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http://brat.joewheaton.org/

. bundlng actMty ks

e Evidence of adJacent vegetatio - Ee
riparian/upland fringe) that could u .;.}*
expansion and establishment of Iarger colonies

‘s Evidence that a beaver dam could physically be
built across the channel during low flows

e Evidence that a b%ver dam is likely to W|thstand
typlcal floods ‘

£
© ET-ALUSU : http://etal.joewheaton.org



TEST-BEDS

ESCALANTE RIVER
WATERSHED

}f

" digh Pldteans f

0 10 20km

e Escalante Watershed, Utah* e Park City, UT

e Logan River Watershed, e Lower John Day Watershed,
Utah* Oregon

o Greater Yellowstone e Deschutes Watershed,
Ecosystem, Wyoming Oregon



WORKFLOW

Get LANDFIRE
Classify it

Clip it to streamside
and riparian/upland
buffers

Run it through fuzzy
inference system

— Takes inputs and
estimates the maximum
dam density that can be
supported based on this

Existing Vegetation Cover
I:I Agriculture

EI Aspen & Maple

[] sarren

- Big Sagebrush & Steppe
- Chaparral

Ij Conifer-Oak Mixed
- Developed

[ mixed Fir

- Douglas-fir

l:l Grassland

l:l Grassland & Steppe
D Introduced Species
I:l Low Sagebrush & Steppe
- Open Water

D Pinyon-Juniper Woodland
[j Ponderosa Pine Forest
[ saltpesertscrub
[ shrubland 7
[ sparse vegetation

I:I Western Riparian Woodland I I |

VEGETATION INPUT

CLASSIFIED SUITABILITY
3 , ' &

il z
Classified Vegetation Suitability for Beaver Dam Building
0 - Unsuitable Material D 3 - Suitable Material
D 4 - preferred Material

I:] 1-Barely Suitable Material

D 2 - Moderately Suitable Material

CAPACITY OUTPUT
Output of Combined Veg FIS

Capacity of Riverscape to
Support Beaver Dam Building

Combine
in FIS &
model
ouptut
on stream
network

" IWithin 30”me_ter\§;
k. reamside Buffer

Maximum Dam Density
(dams/km)

N~ 0 - None
s 1 - 4 Occasional
“/s= 5-15 Frequent

N~ 16-30 Pervasive

NOTE: Buffers in (3) only applied to
perennial streams



COMBINED

1. Veg FIS 2
2. Baseflow (can

they build a = B

dam?) D
3. 2 Year Flood ity

(does dam blow

out)

"~ t

e INPUT
VEG "BUILDING MATER J°YEAR FLOOD STREAM POWER™T
P W e 4 g of

Q2 Stream Power (Watts)
afpos 0 - 1500 (Dam Persists)
w1500 - 2700 (Occasional Breach)
#2700 - 4000 (Occasional Blowout)
g > 4000 (Blowout)

' FUZZY INFERENCE SYSTEM
Capacity of Riverscape
to Support Beaver Dams

F COMBINED CAPACITY{
T o

Resulting Capacity

Baseflow Stream Power (Watts)

*Mp= () .185 (Can build dam)
s 185-360 (Probably can build dam)
WA\p#=. - 360 (Cannot build dam)

Maximum Dam Density
(dams/km)
@af\p== () - None

1-4 Occasional
@fpme 5415 Frequent
aNgpme 16-30 Pervasive

OUTPUT




WE USE FUZZY INFERENCE SYSTEMS

PS AI IOW . . INPUTS OUTPUT .
IE Vegetative I?am Density Baseflow Stream Power 2 Year Flood Stream Dam Der?5|ty
= = Capacity (FIS) Power Capacity
Com putlng Wlth 1 None & - & - ,then None
2 - & Cannot Build Dam & - ,then None
WO rds naa 3 Occasional & Can Build Dam & Dam Persists ,then Occasional
. . 4 Frequent & Can Build Dam & Dam Persists ,then Frequent
[ ) EXpI ICItly 5 Pervasive & Can Build Dam & Dam Persists ,then Pervasive
6 Occasional & Can Build Dam & Occasional Breach ,then Occasional
represent 7  Frequent & Can Build Dam & Occasional Breach ,then Frequent
. 8 Pervasive & Can Build Dam & Occasional Breach ,then Frequent
u nce rta I nty d ue 9 Occasional & Can Build Dam & Occasional Blowout ,then Occasional
. . 10 Frequent & Can Build Dam & Occasional Blowout ,then Occasional
to a m blg u Ity 9 11 Pervasive & Can Build Dam & Occasional Blowout ,then Frequent
5' 12 Occasional & Can Build Dam & Blowout ,then Occasional
& 13 Frequent & Can Build Dam & Blowout ,then Occasional
14 Pervasive & Can Build Dam & Blowout ,then Occasional
MPUTS 15 Occasional & Can Probably Build Dam & Occasional Breach ,then Occasional
- 16 Frequent & Can Probably Build Dam & Occasional Breach ,then Frequent
L S S 17 Pervasive & Can Probably Build Dam & Occasional Breach ,then Frequent
18 Occasional & Can Probably Build Dam & Occasional Blowout ,then Occasional
. 19 Frequent & Can Probably Build Dam & Occasional Blowout ,then Occasional
ek i S o 20 Pervasive & Can Probably Build Dam & Occasional Blowout ,then Frequent
i 21 Occasional & Can Probably Build Dam & Blowout ,then Occasional
T 22 Frequent & Can Probably Build Dam & Blowout ,then Occasional
- f 23 Pervasive & Can Probably Build Dam & Blowout ,then Occasional

A
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" LONG-TERM (SINCE 1950 DAM conm“ﬁ
SPAWN CREEK (w/ 11 Dams) A

b+ 4 Individual beaver

Dam
'6 Number of dams
in a complex

Maximum Dam Density
(dams/km)
N~ 0-None

- 1-4 Occasional
"~ 5-15 Frequent

N\~ 16-30 Pervasive

VERIFICATION

UTAH

What you look for...

e NoO beaver dams where
None predicted

Low densities in
‘occasional’ zones

Stable long-term dam

complexes in ‘frequent’
or ‘pervasive’

High quality

(‘frequent’/'pervasive’)
areas as likely
locations of new
colonies

Figure from Wheaton & A
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LEGEND
Yr  Active Beaver Dam
Y Relic Beaver Dam
Existing Capacity Model
Maximum Number of Beaver Dams
N~ (- None
“/\= 1 -4 Occasional
“ N 5415 Frequent
N\~ 16 - 40 Pervasive

Logan
Watershed *

Blacksmith Fork
Watershed

15 20 Kilometers
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LOGAN-BLACKSMITH VALIDATION

LEGEND

Y  Active Beaver Dam
J¢  Relic Beaver Dam

Existing Capacity Model

N~ 0-None
“/\so= 1-4 Occasional
w5 -15 Frequent
“N\r~= 16 - 40 Pervasive

Maximum Number of Beaver Dams

Blacksmith-Fork
Watershed

INVYI dv3ag

e Actually... 95 more
dams....

Logan River Watershed

1000

100

10

Number of Dams

0.1
None

M Surveyed Dams

Occasional

Frequent

Pervasive

Stream Segment Type
@ Capacity Model Predicted Dams

3.0

2.5

2.0

1.5

Electivity Index

- 1.0

0.5

0.0

0 5 10 15 20 Kilometers = Electivity Index
BRAT Estimated | Average Surveyed Average BRAT Percent of .
Stream Length Percentage of Surveyed Capacity Dam Density Predicted Capacity| Modeled Electivity

BRAT Segment ;
Type: & (km) Drainage Network Dams (Number of Dams) (dams per km') (dams /km') Capacity Index
None 43.4 12% 2 0 0.0 0.0 0.0% 0.0
Occasional 215.8 62% 265 573 1.2 2.7 46.2% 0.8
Frequent 68.1 20% 174 850 2.6 12.5 20.5% 1.7
Pervasive 20.9 6% 91 580 4.4 27.7 15.7% 2.8
Total 348.2 532 2003 1.5 5.8 26.6%




NEXT STEPS... RESTORATION POTENTIAL

o Classify the drainage network in terms of ‘where
could they be’:
— Low-hanging fruit streams
— Quick return streams
— Long-term possibility streams
— Unsuitable, Naturally Limited Streams

University
RSHED SCIENCES



LIMITING FACTORS AFFECTING CAPACITY

e QOvergrazing of riparian
zone

e Trapping or predation
e Roads/development
e Timber harvesting

e Natural disturbance
(flooding, fire)

‘‘‘‘‘‘
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Probability of Ungulate
Utilization

High : 1

" Low: 0

Existing
Combined FIS
Dams per KM

/\/ 0 - None
/\/ 1 - 4 Occasional
/\/ 5 - 15 Frequent
/\/ 16 - 30 Pervasive

T T T T 1
5 10 15 20 25 Kilometers © ET-AL2012
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WHAT WE ARE DOING WITH UDWR... o

WILDLIFE RESOURCES

e Finish decision support elements of BRAT in
bespoke manner for UDWR

e Take whole state & run BRAT

4 Individual beaver
: 3 Dam
) ‘6 Number of dams
’ FUZZY INFERENCE SYSTEM in a complex
Capacity of Riverscape d .
to$ er Dams Maximum Dam Density
OMEIN { (dams/km)
4 s
\ > i

~Nr~ (- None
1 - 4 Occasional

5-15 Frequent

1 N~ 16-30 Pervasive

1
"o 05 1 2 Kilometers

¥ N ¥ .-.'} iy ‘\ b - ¥ % ¥ K b \ : b . EE L - - L
2. Identify zones on the map to illustrate appropriate beaver management
strategies for given geographic areas, i.e. existing populations
(including source populations), unoccupied historical range and areas

R o onewhsTg o pRIcntIG! for cnfiCLIShIE. 4 b 4 ik ssibin b asnnsnimn ] i
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BEAVER: RESTORATION LIAISON? OUTLINE

A
"' Al UtahState
i University
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TAKE AWAYs

e Dam building activity of benefit
not just to aquatic and riparian
species, but upland species too

e Beaver are a disturbance agent S
— sometimes disturbance is key %
ingredient for process-based i
restoration l

e The wadeable streams beaver

can impact intersect many of
systems you are trying to

restore
e BRAT mapping can help building

ea"stic expectations For more information, visit:
it U http://beaver.joewheaton.org

A
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http://beaver.joewheaton.org/

Wally MacFarlane

Nate Hough-Snee
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Martha Jensen
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