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How to translate river restoration Into
charismatic and/or tasty megafauna?

River stage

Condition Survival

Population
Status

\—'//

Integrate those H’'s!!!




Why Life-cycle Models?

Limiting life-stages
Target restoration

Assess population
status

Explore hypotheses
and scenarios




" The Kids? Yeah they are a lot of work now, but in a
couple of weeks most of them will have died and we
can relax.”
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SLAM in a Nutshell...
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SLAM Life-cycle Components

B sLam M=
Life cycle  Scenario  Import/Export Help
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 Life stage ("box”)

— Name, Year

— Initial Stages
Transition (“arrow”)
— Independent

— “Same Value”

— “Pool group”

— Reproduction
Influence Functions

Splits (more than one
arrow out of box)

Joins (more than one
arrow into a box)



Transitions

 Recruitment functions

e e : — Linear, Constant,
= e Hockey Stick, Beverton-
s IS = f——— Holt, Ricker

" |  Uncertainty distributions
— Productivity, capacity

_____________________ « Annual variability

‘ -with or without

uncertainty



Influence Functions

1) The abundance of one life stage increases or
decreases survival between different life stages

Bite-sized chum

2) Environmental conditions influences survival

maotthly values for the PDO index: 1900 ~ Septembee 2008

PDO can affect marine survival
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External Parameter Time Series
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Splits

Fraction to each life-stage
Optional uncertainty and annual variability

Life cycle  Scenario
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Uncertainty in Mean vs. Annual Variability
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« Abundance of every stage, every time period, every trajectory

4
v

g ae

wedws

ST ——

L v et e 5

-
200
oo
awxe
N
cwn
o
wxo
o
v

o

Simulation Output

F o st ek e e [ s vt | bty

Al Trajectovies

L R LTI TR Tl

i

N D
e

W et
~ Abasad adss

[Ies.

!

|

|

L B

ol o 00D 8

nadwe

EES
s
s
-me
-
“e
-
oo
-
_ae
e
o
Awo
e
o
can

o

T T

U v | ek -

Wedian Trajectory

R R R P

e

M enn

T ——p—

]

T

Mt Vg

Sp it 1] (3 - |30

2 o
W abmand, whoe

TR ——

§
n
o

P00 TS ——

=y

4
’

e

)
0
“w

B e L el s L o L

Abundance Distribation at tim e [40]

A Pv o (obara Mot DA N 11| T e (sbmit) B0 nndor sty | vty

Prob. [ab, < QET = 1300)

E R R e

Gy hene

et e

b

Frre—

Y O 9%

et

P et ]

- - o

L

et e rw [ TG




Some life-cycle diagrams...



Very Simple Life-cycle Structure

Basic



Coho with Hatchery
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Steelhead/Rainbow:
lteroparous, Resident & Anadromous

Life cycle  Scenario  ImportfExport  Help

aw life cycle: Sthd 15aprD8 ] .. scenario: coho 23apr08 freshd ] [ simulation results: 1 datasets

N
D Young Steell'bead Spawner oid Steelheed Spawner Repeat SI:IE‘d Spawner Rainhown':'.panwer J
| season: 0 season: season: season: 0 Repeat RnEw Spawner
season: 0
3 ~a )
i Sthd_Parent eggs ,
& seasan; 0, e
\ Repea!Sll:lcean Rnbw_Parent Eggs
& SA=EEIEE season; 0, Repeat Freshwater
Sthd_Parent Juyl I —
+] seasan: 1,
| |
W Rnbw_Parent Juvl
"?7 season: 1.
f.
Sthd_Papent Juy2
E SEa50M: 2.
Rnbw_Parent Juw2?
SEA50M: 2.
Rnbw_Parents Juv3
season: 3.
Sthd_Papent Juv3 12Dyl
ceazon: 3. s8a50M: 3.5
32_Freshwater Adult
SEasS0M: 3.
JS_I]Eeanl
season: 4.5 13_FreshwaterAdult
seasan: 4.
\ J2_Ogean2
season: 4.5
]3_IIIEean2
season: 5.5 =
[ Graph | Table

Z processors: Mo active simulation @ MEmory: I 19,4/50&, 1ME 'ﬁ'




Coho with Hatchery Smolt
Predation on Juveniles
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Multi-species; Ducks are
Environmental Factor

< env. variable
Eelgrass_1 Duck
season: 1
{ )
«
Eelgrass 2




Where do the numbers come
from?



How to Parameterize for Salmon

« Life-stage survival studies (e.g. fish counts, smolt
traps, mark- recapture pit tags acoustic tags)

 Abun

Predictions from habitat —usually for capacity (e.g. E
trinsic potential, smolt production models, EDT, Shi

« Harvest estimates, hatchery production records

. les relating management actions to surviv
capacity changes (studies of buffer size, flow regulation,
redator control, harvest changes, etc.)

* Alternative metitods (reedmy cimcken entrails, Ouija

boards, magic 8 ball, etc.)




Intrinsic Potential Models

Remote Sensed data: Gradient, confinement, elevation, etc.

N 1p>075

Steelhead

Tillamook
And Nestuca

Burnett et al.

Fish Capacity or Productivity = Intrinsic Potentia! * FiSh ‘ ECient



Ecosystem Diagnosis and Treatment (EDT)
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Geo Model Habitat Model




LCR Recovery Planning

Based on preliminary scenarios by
Julie Firman et al. (ODFW)



Basic Chinook Life-cycle
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Input: Temporal Pattern of Restoration
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Input: Natural Patterns of Autocorrelation
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Output: Clatskanie Fall Chinook
Spawner Abundance; Low Goal Scenario

Median Trajectory Abundance Distribution at time [50]
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Abundance

1,000

900

800

700

Clatskanie Chinook

Median Trajectory

{ | \ f
| \ \ I |
| \ /N

600 |

500

Green = Current (sorta)
Red = Low Goal
Blue = High Goal

0 10 20 30 40 50 60 70 80 90

Time

| — ChF Clatskanie Low Final — ChF Clatskanie Broadsense Final ChF Clatskanie Current Condition|

100



Frequency

150,
140
130
120

— —
= N W BB O =~ 00 0 9 =
o O O O O 0O O o o o o o

Output: Scenario Comparison
Abundance at Year 50
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Probability Drops Below 150 Spawners
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Sensitivity Analys
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SLAM Harder:
Global Sensitivity Analysis
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Example from Sensitivity Analysis of EDT model (McElhany et al. in review)



SLAM Harder: Data Fitting

Trend in Spawner Abundance

Init O Init_1 Init_2
ceason: 0 season: 1 season: 2

NatOr :aw:fars‘/ HatOr Spawners T h e P ro b I e m :

2 bits of data

pooled group: spawners pooled group: spawners

o

\ P ~
- 40 possible free parameters
NatOr JOM Hator JOM Hatchery
season: 4.5 season; 4.5 season; 3
AT
o ‘s
£
S g
=
I h |
HatOr Smolt Hatchery Smolt
NatOr 5;"';3": season: 4.6 season: 4.6 8
SE3s0n: 1.
o
23
QO
©
Q.
O
n . HatOr Adult —— T o 8
larves! {.—-— Season: 6 latcherey ul
NatOr Adult | ooocon; 6,1 season; 6 E S
season: 6 a 8
-
3
o

Average number of

. . 00 40 80 120 160 200 240 280
Juv. Out-migrant's Productivity




SLAM Summary

Very flexible — easy to change structure,
functions and parameters

Easy to compare and display alternative
management scenarios

Explicit consideration of uncertainty

Parameterization — flexible, can compare
methods, but requires some other model

FREE, FREE, FREE!
— http://www.nwfsc.noaa.gov/trt/slam/slam.cfm



