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OPNCGIIVES

(1) To determine survival & movement patterns of
Central Valley juvenile salmonids (3 yrs: 2007 - 2009)

(2) Relate movement & survival to environmental
factors

Species: late-fall Chinook salmon, steelhead
Origin: Coleman National Fish Hatchery
Life Stage: smolts (yearling)
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MOVERMENIRIRGEE

Larz—fall Chninool:
Rate: X = 27 + 0.2 km/d

(1.25 - 114 km/d)

Time: ~ 17 days to C.I.
[1993-2005, n = 7,189]

Srzzlnzad:
Rate: X = 17 + 0.8 km/d
(0.29 - 64 km/d)

Time: ~ 26.5 days to C.I.

[2000-2005, n = 242]

data from J. Speegle, U.S. FWS
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Fall Cninook

Tedansir Tz

@days

X age (km 3)
— X age (km 68)
transit time

1995 - 28
1996 - 24
1997 - 40
1998 - 8
1999 - 28
2000 - 22
2001 - 21

Transit Time:
24110 d [sd]
Migration Rate:
1.6-3.1(8.1) km/d




Sevivel

CWT data: 2 - 4 % in Sacramento River

[Battle Crk - Knights Ldg (381 km)]
(Snyder & Titus, 2000)



SyldysDesign

@ Deploy receivers (Oct - Nov 2006)
@ Surgically implant ultrasonic tags in fish
(Dec-Jan 2007, 08, 09)
@ Following holding period (survival, behavior, incision
healing), release fish into Sacramento River
@ Periodically retrieve data from receivers (~3 mo)
@ Analyze data to:
@ determine survival and movement rates through
system segments (river reaches, estuary bays)
o identify important habitats (holding/nursery
areas, high mortality)



CFS (full natural flow)

Sacramento River at Bend Bridge (Full Natural Flow)
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RAN
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@ model effects of land use,
water projects & hydrologic
variables on survival &

movement
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DWR
EBMUD
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NOAA

Sand Miners
UC Davis
USACE
USFWS
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Vzisco Tzenoldegy

Ultrasonic transmitters
- Very small (7-9mm dia x 18.5-24mm,

~2-4g in air)
- Uniquely coded signal - .
- Battery life of 295-150 days 181
- 69kHz works in fresh and salt water _
- Surgically implanted

- Vemco V7& V9 tags (~$300 each)

Automated receivers

- Records tag number and time

- Range of up to 300m, or more
- Easy to deploy and recover

- 12-15 mo battery life

- Vemco VR2 (~$1,000 each)

- Temperature logger @ each site
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7% Frequency
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X = 27.2 + 1.2 kmd-

7% Frequency
S & o

Ol

o g

-10 10 30 50 70 90
Movement Rate (km/d)

ez 200
~ Golelz Gepyz

110

rkm 511
X =37.8 +2.5 kmd-!

min: -4.4 kmd-!
max: 104 kmd-!

rkm 402
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Late-fall Chinook Salmon Steelhead

o
>
[
<
<<
2

9
8
7
6
5
4
3
2
1
0

o P, NN W e Ol o NN o O

01234567 891011121314151617181920212223 01234567 89101112131415161718192021 2223

Hour of day Hour of day




7% Survival
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7% Survival
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Cridglezs 1 2008

@ Release strategy
Q

9

o
o Released more tagged fish

o

o
o@Tags with greater ping rate

o

o
@ Move some receivers to more acoustically friendly locations
@ Group several receivers in a design that increases detection
probability



RPIPase
BOCANIONS

a

r]

{

0510 20 30 40
Miles

Agency
¢ CDFG
DWR
EBMUD
ECORP
o NOAA
#®  Sand Miners
e UC Davis
©  USACE
e USFWS
— High}may‘




7% Survival

100

(00
o

o
o

H
o

N
o

o

Fall Criiook
Stpvivel 2008
[Released ai' rkm 511 ]

—

Lerrz

SF
Sacramento River Estuary
m L 2
* Red Bluff
i ®— Diversion
= Dam
: ®— Below Thomes Crk
= Below GCID
I o R*=0.8588
B d
L * Y (17%)
I 00, (6%)
L 2
] ] ] ] ] ] ] ] ] ] ] |
-50 50 150 250 350 450 550

Distance from release (km)



7% Survival
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7% Survival
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Survival

2007 rkm 511: y =-0.0023x + 1.7615
R =0.914

2008, rkm 511: y = -0.0019x + 1.9057
R’ = 0.8588
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2008, rkm 402:y = -0.0018x + 2.1494

R°=0.8197
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No difference in slopes among release sites in 2008
Difference between 2007 & 2008 at upper site P<0.05
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http://californiafishtracking.ucdavis.edu/index.html
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