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Salmon/Steelhead Life Cycle
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Lifecycle Model Context
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The objectives of life
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Fish1 Habitat Relationships
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Foraging




Stream Productivity
Small Scale

Invertebrate Drift

A Direct Measurements of Food Abundance
A Inclusive of Terrestrial Inputs
A Insight on growth potential (~fitness/survival)




Bioenergetics
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How to translate this into site capacity? i
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How do NREI models work?
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Estimating site capacity using NREI

e = Potential foraglng i
locations o amal

@ = capable of supporting a fish
X = excluded by territory rules
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NREI models and recovery planning
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AHabitat highly simplified
A Armored
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PILOT OR AEM TESTING VS. DESIGN

ADo we have to build it to
test it?
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Quantifying the role of woody debris in providing bioenergetically
favorable habitat for juvenile salmon

Andrew W. Hafs*“", Lee R. Harrison”, Ryan M. Utz¢, Thomas Dunne*
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Relationship of winter concealment habitat quality on pool
use by juvenile spring Chinook salmon (Oncorhynchus
tshawytscha) in the Grande Ronde River Basin, Oregon USA
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Habitat Suitability Modeling

HSI Model Structure: CHaMP Implementation Example:

Spawning

Sensitive

j phasis
Water Depth (D)

LADiOTiC factors S > | Water Velocity (V)
Y Y

Op‘rimum Substrate (S)

110 - [ SN I ————
i/'\ ¥ level
b v 7 ceeesecicceccceeocoop | Preference Curves
N
Basic indexes | Intermediate Index
W Scores for Each Input
LG|GDG| index | e > HSI Value

Provides site quality and capacity info



Suitability

we High S
] Low - Mainstem MF John Day
(~ 100 m US Vinegar Cr)
/29
Clear Creek @}’

Ud
(Granite Cr, NF John Day) #* (=)

Chinook Spawning Habitat Suitability
Model Predictions
and ODFW Redd Locations (2013,14)

‘3 B R b




W pieces and redds
- N W & 1 OO v D
o O O O O O O O ©

Natural
riffle
Bend apex
& jam

Poollgl:de no redds
@ : “ ' :“ .’J -;,‘?.';‘
sey .

4 4.5
Dlstance downstream (km)
< LW per 100 m -O-RdsIIOOm ‘

Bend apex

Island
5 Pool/glide
bar

0
"

Senter & Pasternak 2010
Riv Res Appl




Local physical Largescalehabitat

habitat ~ features
© 100,
e
o 80}
5
=
1] 60
=
| S a0}
E ;.r * Chinook salmon
= “9F p *» Steelhead SRt
@ 3 Tappel & Bjornn 1983, TAFS et
- i 1 1 i i I . o :
a O 10 20 30
Geometric mean (mm)
homing? specific interactions




Presentation Outline

AContext
AWhat do fish need?

AUsing habitat data to

Inform management
A Analytical tools
A Translating across scales (CJ
A Key Management Questions

SPATIALSCALE

GECMORPHIC
LMIT

REACH SEGMENT METWORK




RECOVERY Sf.f.‘.““_',ﬂ, Pi'l‘glns‘:n
POTENTIAL  aictitns) | (biysyes

S R
Direct Answers/insights to o« M

) A DESIGNA
Key Management Questions "RODUCTS

PLANS

Syntheses gf Multiple SYNTHESIS Network Capacity Models
Analysis Products PRODUCTS Life Cycle Models

"~ Weighted Usable Area, Capacity Estimates,
Summary Metrics, Indicators

Analyses that summarize, identify
patterns & trends in Application & ANALYSIS
Comprehension Products PRODUCTS

-Fish_HaEtat_r:/Iod—els,—Gec;-noahic—Cha—r;ge Béte:tior:
Geomorphic Unit Mapping

Outputs of Specific Models, Tools or
Software derived from
Comprehension Progucts

; ; Derivatives of Topographic & Aux. Surveys
Direct derivatives of COMPREHENSION i 02'\55 \F/)Vater Depth Mapys

Knowledge Products
PRODUCTS . DE(_J, LlVDXquLne or Counts

_QA/QC'd Topographic & Aux. Data
Raw Topographic & Aux. Data

Data & Observations in its KNOWLEDGE
raw form PRODUCTS

, Many Few Many

Number of Products

CHaMP




Lifecycle Model Context

productivity

. (survival)

—
0 4+ . .
= = carrying capacity
g 2 (abundance)
X o

c

N—r

each point represents a brood year
e

Spawners : n-y
(no. fisht)

These relate to habitat 5= spawners
R= recruits

quality and quantiW\\ c= carrying capacity
BB P = prOdUCtiVity




Answering KMQs with CHaMP Data: LCMs

I Trlbutarles : I

I Resident < I

: 0. mykiss I
CHaMP Data: I : CHaMP Data:
Channel Topography I - [ Channel Topography
Stream Flow I Eges ———> Fry EEN——— . [ Stream Flow
Substrate Measurements 1 0 Temperature
I Y W | s m il Inver.tEbrate Drift

I I :

: Spawners Smolts [

I [

[ [

[

L Mainstem & Ocean [

I ______ — ¥ ¥ F § F ¥ B B 0O B R OROR OROTR |

‘3 B R b




Answering KMQs with CHaMP Data: LCMs

! Tributaries : I
I Resident I
I 0. mykiss I
I
CHaMP Data: 1 : CHaMP Data:
Channel Topography I [ Channel Topography
Stream Flow I Egas > Fry > BaTa [ Stream Flow
Substrate Measurements 1 i Temperature
I o Invertebrate Drift
. . . LN |
- T :'l' I
l Adults in [
I : Smolts |
1 River
[
I
i [
S = realized survival,| ﬂ :CE?” < :
e earing
fxn of stagespecific : Mainstem & Ocean :
R N §F F B §F N §F B B B B B B F B B B B B N |

productivity & carrying
capacity parameters
(BevertornHolt form)

2 Bt b
s o




Answering KMQs with CHaMP Data: LCMs
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Answering KMQs with CHaMP Data: LCMs
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Lifecycle models to inform management
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Conclusions

AThe CHaMP protocol aims enumerate the
guantity/quality of habitat elements that:
AAre meaningful to fish, with a mechanistic basis
AHave linkages to population productivity
ACan be used to prioritize and evaluate restoration

AData quality matters sampling error may obscure
our perception of status, trends, and potential

AGood data are essential to ongoing HiSted
salmon & steelhead recovery efforts
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