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Marine mortality in steelhead trout




* Deployed array of VR2
receivers to cover >400 km of
Initial migratory routes

e Surgically implanted coded
acoustic tags (69 kHz) into
smolts during downstream
migration

 Mobile tracking with VR-28
receiver/VFIN used on smaller
spatial scale
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Results: survival rate estimation

 Mortality by population

* Body size effects
— between species
— between steelhead populations
— within steelhead populations

e Migration distance effects
— between steelhead populations



Deadman
River

.. Cheakamus
>

River Coldwater

River

Englishman T ¢ f?:%%

River TN ~ef > )



2004 %mortality
2005 %mortality

(wild)
FW: 81%

Deadman
River

(wild)
FW: 31% , 14% .

**IK;M v@\__
\ L .. Cheak
&AY WO O caowar
Keogh "% \} ARRACE AS River

River

(hatchery)

FW: 52% , 18% h L% r 1\%{

%.

FW: 49%

(wild)
FW: 48% , 58%

Englishman
River
(wild)
FW: 21% , 9%




2004 %mortality (Fvw-ds)aw
2005 %mortallty FWO: 050, Deadman
e ' River
xiﬁ b (wild)
- ' ' FW: 31% , 14% %
~E ) g"«-,& " FW+O: 73% , 73%
.r'
Cheak
- \} E; W Coldwater j
fFf ver 2
l{eagh River
River \’? E E: _
(hatchery) . (wild)

FW: 52% , 18% ¢ FW: 48% , 58%
FW+0O: 71% , 42% WJ{ FW+0O: 81% , 96%

. RO
5y ' LY ?ti"’_
(wild) _ é} 5 -
¥ w O

FW: 49%
FW+0O: 69% ‘{\
Englishman A
River

(wild)
FW: 21% , 9% |
FW+O: 85% , 88%



(M) ybosy
(H) yboay

(M) uewys|bug

\/’

(M) 18remp|oD

(M) snwexeayo |

~

(H) 1 meunjes

(H) 71smnd

S/

(H) ysdwiN
(M) ybosy

(H) 18remp|od

(H) snwexesyd

100

T
o
00)

, ,
o @)
O <

(%) renining

T
o
AN

(H) J8remp|o) wv

Steelhead

Sockeye

Coho

Chinook



(M) ybosy
(H) yboay

(M) uewys|bug

\/’

(M) 18remp|oD

(M) snwexeayo |

~

(H) 1 meunjes

(H) 71smnd

S/

(H) ysdwiN
(M) ybosy

e ¢ (H) Jaremp|o)d

e (H) snwexeayd )

(H) J8remp|o) wv

Lo

100

,
o
00

, ,
o @)
O <

(%) renining

,
o
N

o

Steelhead

Sockeye

Coho

Chinook



(M) yboayy )

(H) ybosay

() uewysyBuz

(M) 181eMp|0D

(M) snwexesyD |

Steelhead

~N

(H) 1 meunjes

(H) 7 smnd

Sockeye

0+

_/

(H) ysdwiN
(M) ybosy

(H) 181emploD

(H) snwexesyd

Coho

—+o-+

25

T T
o L0
N —

(wo) yibus| 3o

10

(H) 1aremp|oD Mw

Chinook



Mortality

0.8

0.6

0.4

0.2

1 R*°=0.73

15

16

17 18 19

Average fork length (cm)

20

21



Cheakamus steelhead

(wild)

2004

2005

Aouanbai

€c-¢c
¢c1c
1¢-0¢
0¢-61
61-81
8T-L1
L1-91
91-GT1
QT1-v1

Fork length (cm)



Frequency

15

10

2004

o

15

10

2005

14-15

15-16
16-17

17-18
18-19
19-20
20-21

Fork length (cm)

21-22
22-23

M Died in-river
E Died in HS or SOG
O Left NSOG or SIDF alive

Cheakamus steelhead
(wild)



Mortality rate

1.0

0.2 0.4 0.6 0.8

0.0

Steelhead

12

I I I I I I
14 16 18 20 22 24

Body length (cm)

FW



Mortality rate

0.8 1.0

0.6

0.4

N
O

O
S

Steelhead

S N
. Yo
L Y )
L Y
— S N
s“ .
N
~ .
\~ N
Y S
_ v S s
'S 8\
\ . o
h 'S
. . o
L Y ‘s

ndi2E NP

12 14 16 18 20 22 2

Body length (cm)

OO0 NE N

FW

Cheakamus, W
Coldwater, W
Englishman, W
Keogh, W
Keogh, H

51
31
67
78
92



Mortality rate

0.8 1.0

0.6

0.4

N
o

O
S

Steelhead

12 14 16 18 20 22 2

Body length (cm)

OO0 NE N

Cheakamus, W
Coldwater, W
Englishman, W
Keogh, W
Keogh, H

FW + inshore

FW

51
31
67
78
92



Deadman
River

.. Cheakamus
>

River Coldwater

River

Englishman T ¢ f?:%%

River TN ~ef > )



Mortality

O
o)

O
o

o
™

O
N

o

Downstream migration

| @ 2004
| @ 2005 ®
(O]
8 o
O
0 ® ,
1o R? = 0.50
0 50 100 150

Minimum distance travelled (km)

200



Mortality

0.8

0.6

0.4

0.2

Downstream + early ocean migration

@ 2004 ®

| @ 2005 8 °
e @

R°=0.53

100 200 300 400

Minimum distance travelled (km)



Tagging and release point
g
Cheakamus River 3 \*\x‘_

Squamish River 4 )
Squamish River 5 —— &

Queen Charlotte
Strait line (QCS)

Johnstone Strait

MNorthern Strait of

Georgia line (NSOG)
.@? Strait of Georgia
Cres
o
Cn Strait of Juan de
S Fuca line (SJDF)

i
-

Squamish River 6 — .=/

Inner Howe S
Sound line H‘-‘:‘""-

(HS '":' adl T J

. % 1 o

d 4 f
Ir-- "T .._r -\._x - ,‘_‘-"L E_

b
’




T LY
Cheakamus River 3 ———¢
Squamish River 4 i
Squamish River 5 —————@-
Squamish River 6 — 7/

F

Tagging and release point \\J

LN

Inner Howe -
Soundiine

Queen Charlotte
Strait line (QCS)

Johnstone Strait

Morthern Strait of
Georgia line (NSOG)

¥a) Strait of Georgia

=7
% Strait of Juan de T“‘*
A, Fuca line (SJDF) J:




Tagging and release point

Cheakamus River 3 —————‘__!'

Squamish River 4
Squamish River 5———— g

Queen Charlotte
Strait line (QCS)

Squamish River 6 — =1

1 4 ~’;.-"
Johnstone Strait \ gl::
% T ‘
MNorthern Strait of tf'!.."’ '\ Y Canada
Georgia line (NSOG) iy, 13 !
e oy, < USA
2 SN e ;ﬁ
"?4? Strait of Georgia \'\\ s g ‘ﬁ"
C"Ji} '--.-:E‘_ 0
(o ' :
Cn Strait of Juan de Py Sy
S Fuca line (SJDF) b | - W‘Q
y 2O (Lo




© 2004

@ 2005
- NSOG to QCS
& 06 | @
c In-river 2 segments
o) i within HS .
(D)
(7))
c 04 | -
S
= * |
> o
s 02| N\ :
P i HS out to |
E NSOG/SJIDF
o 0.0 . \ \
= 0 100 200

Distance of segment (km)



Cumulative mortality

0.8

0.6

0.4

0.2

© 2004
® 2005

NSOG/SJIDF

QCS

100 200 300
Minimum distance travelled (km)

400




2004 %mortality (Fvw-ds)aw
2005 %mortallty FWO: 050, Deadman
e ' River
xiﬁ b (wild)
- ' ' FW: 31% , 14% %
~E ) g"«-,& " FW+O: 73% , 73%
.r'
Cheak
- \} E; W Coldwater j
fFf ver 2
l{eagh River
River \’? E E: _
(hatchery) . (wild)

FW: 52% , 18% ¢ FW: 48% , 58%
FW+0O: 71% , 42% WJ{ FW+0O: 81% , 96%

. RO
5y ' LY ?ti"’_
(wild) _ é} 5 -
¥ w O

FW: 49%
FW+0O: 69% ‘{\
Englishman A
River

(wild)
FW: 21% , 9% |
FW+O: 85% , 88%



(wild)
FW: 81%
FW+O: 95%

2004 %omortality
2005 %mortallty

Deadman
River

(wild)
FW: 31% , 14% -

~. Cheakamus
\>

River Coldwater j

River

Keagh

River %
(hatchery) -

FW: 52% , 18%

FW+O: 71% , 42%

(wild)

FW: 49%
FW+0O: 69%

, 58%

Englishman
River
(wild)
FW: 21% , 9% .
FW+0: 85% , 88%



Mortality rate per day

0.1

0.08

0.06

0.04

0.02

© 2004

@ 2005
g In-river :
2 segments |
— within HS N
//// NSOG
& to QCS
T / o
j HS out to a
T NSOG/SJDF i

10 20 30

Days since release



Sonia Batten Jayson Semmens

Isabelle Gaboury Adrian Ladouceur
Melinda Jacobs Paul Winchell
Erin Rechisky Caroline Melville

Villy Christensen & UBC volunteers for mobile tracking

Equipment: Fred Goetz (USACE), Martin Castonguay (DFO),
Gilles Lacroix (DFO)

Funding: Alfred P. Sloan Foundation (Census of Marine Life),
Gordon and Betty Moore Foundation, BPA,

G

m'_iKéﬁ:fh@zbology.ubc.ca






	Results: survival rate estimation

