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Influence of angling methods and terminal tackle on survival of salmon and
steelhead caught and released in the Cowlitz River, Washington

lan I. Courter‘ ! Thomas Buehrens "', Mark Roes *, Tara E. Blackman ", Benjamin Briscoe ,
Sean Gibbs ™
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ARTICLE INFO ABSTRACT™

Handled by AE. Punt Efforts to recover depressed stocks of salmon and steelhead trout in North America include implementation of
mark-selective recreational fisheries, whereby anglers are allowed to harvest hatchery-origin fish but must

Keywords: release natural-origin fish. Catch and release angling (C&R) is generally thought to be an effective tool for

Catch and Release conservation relative to traditional retention fisheries due to high survival of released adult salmon and steelhead

Mark-Selective in freshwater. Studies designed to estimate C&R mortality have produced highly variable results among species

Anglin, .

.;_ﬂfm: and size classes of fish, gear types, and environmental conditions. Therefore, crude approximations of C&R
‘G(«lhead mortality are commonly used to quantify impacts to natural-origin salmon and steelhead. In addition, managers
Survival often restrict use of certain angling methods and terminal tackle that are assumed to result in higher mortality,

Hooking Martality leading to a multiplicity of different regulatory requirements with limited empirical support. We conducted a
novel three-year mark-recapture study in the Cowlitz River, Washington to estimate effects of a variety of factors
hypothesized to influence salmon and steelhead C&R survival using a control-treatment design. Three species of
anadromous salmonids were captured and released as treatments using various angling techniques and terminal
tackle. Fight time, handling time, and water temperature were recorded during each capture event. Non-angled
fish were captured in a trap and released back into the fishery to serve as controls. Recovery rates of Coho Salmon
differed less than a percent between angled and non-angled fish across multiple gear types, indicating negligible
effects of C&R. Angled Spring Chinook Salmon experienced 3.6-10.2 % C&R mortality relative to non-angled
control fish, depending on terminal tackle. Barbless hooks were associated with higher survival than barbed
hooks for both Chinook and Coho Salmon, although differences were small for Chinook and negligible for Coho.
In contrast, steelhead trout angled on barbed hooks were recovered at slightly higher rates than those caught on
barbless hooks. We also found evidence for a reduction in landing rates when angling using barbless hooks.
Finally, use of bait increased the probability that salmon would be hooked in a critical location such as the
esophagus or stomach. Our findings are useful for assessing trade-offs between conservation measures and
harvest opportunity when defining fishing regulations in mark-selective salmon and steelhead fisheries.
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Species JUN JUL AUG SEP OCT | NOV | DEC JAN FEB | MAR | APR | MAY

Spring Chinook
Fall Chinook
Coho

Winter Steelhead

Summer Steelhead
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Method & Gear Type

Hook location

Hook Size/Type/Barb

Fight Time

Handling Time

Species

Sex

Fork-length

Angler Exp.

Fish Condition

Knotted vs. Knotless nets

Water temp
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e Spring Chinook 3.6-10

 Higher landing rate fo
barbless hooks
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Spring Chinook Steelhead
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What about fishing from a boat versus the bank?

Variable Boat Bank
Proportion Landed 0.76 0.68
Proportion Recaptured 0.68 0.64
Median Fight Time 64 seconds 84 seconds
Median Handle Time 77 seconds 110 seconds
Proportion Hooked in a Critical Location  0.09 0.04




Yakima River Spring Chinook:
Fritts et al. 2023

Radio-telemetry study

Fish angled at Roza Dam

Tracked until onset of spawning

C&R mortality rate of 12%




Fish anchor tagged at Willamette Falls and
recaptured at upstream hatcheries

C&R mortality rate of 12.2%

3.2% impact rate in fishery based on encounter
rates

Mouth Interior

Roof of Mouth

G 81.6% ;§
7N

Tongue 17.8%

P\ Mouth Floor

Willamette River Spring Chinook:
Lindsay et al. (2004)

Critical vs Non-critical
Hooking Locations




Snake River Summer Steelhead:
Lubenau et al. (2024)

Fish tagged at Lower Granite Dam

Recapture/detection of angled
and non-angled fish

C&R mortality rate of 1.6%

0.7% impact rate in fishery based
on encounter rates

Will Lubenau




Chilliwack River Winter Steelhead:
Nelson et al. (2005)

e Radio tagged winter steelhead in the Chilliwack River

* C&R mortality rate of 1.4 - 5.8%

 2.5% impact rate in fishery based on encounter rates

NVI




~ - Skeena River Steelhead and Coho:
. J.0. Thomas (1995)

* Fish observed in net pens for 96 hrs
~ * 2% mortality Coho

* 5% mortality Steelhead
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Data acquisition
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t1bb1e [11,?6{] x -'-I_-] ( 3 tb1_df /tbl//data. frame)

G e chr [1:11760] "1" "1" "1" "1"
$ capture_date : POSIXct[1:117 h[l],. format: "2017-10-01" "2017-10-01" "2017-10-01" "2017-1
$ capture_method : chr [1:11760] "Boat Angling" "Boat Angling” "Boat Angling” "Boat Angling

® §¥ release_km : num [1:117607 WA NA MNA NA MA NA MA MA NA NA ...
Data CIea nln $ tag_number : chr [1:11760] NA "3178" NA "3180"
] ¥ landed : chr [1:11760] "Mo" "Yes" "No" "Yes™ ...
° ° § species : chr [1:11760] "UMK"™ "COHO" "UNK" "CDHO" ...
ScrUbbln & mer In $¥ genetic_stock : chr [1:11760] "Unknown" “"Unknown" "Unknown" "Unknowm" ...
1 f treatment_control : chr [1:11760] "Treatment” “Treatment®™ “Treatment™ "Treatment”
$ origin : chr [1:11760] "Unknown" "Hatchery”™ "Unknown"™ "Hatchery™
$ sex : chr [1:11760] "U™ "F" ™u" "1" ...
$ fork_length_cm : num [1:11760] WA 65 NA 30 79 64 69 84 66 42 ...
$ prior_injury : chr [1:11760] ™" ™™ "" "7 ...
d d . . I . ¥ angle_datel : POSIXct[1:117 hl]],. format: “2017-10-01" "2017-10-01" "2017-10-01" "2017-1
([ ] I\/Ierge ata |S |nC US|Ve ¥ river_encounteredl : chr [1:11760] "Cowlitz" "Cowlitz" "Cowlitz" "Cowlitz" ...
§ angled_ by : chr [1:11760] "MHE"™ "MHE" "MHE" "MHE"
$ angling_method : chr [1:11760] "B"™ "B" "B" "B"
$ terminal_tackle : chr [1:11760] "B"™ "B" "B" "B"
¥ hook_size : chr [1:11760] "2™ ™2™ "2" "2" ..
$¥ hook_type : chr [1:11760] "Single” "Doubl e“ "D-:rub'l e" "Double™
. % hook_location : chr [1:11760] "UNK™ "Ul™ "UNK" "Uul"™ ...
e Has key data flelds that are $ barb : chr [1:11760] "Yes" "Yes" "Yes" "Yes"
. f¥ bait : chr [1:11760] NA MA NA NA ...
popu'ated for a” Stud|es: T G s : chr [1:11760] "No" "No™ "No" "No" ...
% handling_seconds : num [1:11760] WA 45 NA 50 35 50 156 62 120 152 ...
C t | T t t $ played_seconds : num [1:11760] 45 90 25 30 168 80 184 394 150 25
@) ontrol — treatmen % hook_cut : chr [1:11760] "No™ “"No" "No™ "No”
¥ catch_release events: num [1:11760] 1 1 1 1 111 111...
§ fate : chr [1:11760] "Unknown" "Detected” "Unknown"™ "Detected” ...
O CatCh & Release Events $ recap_datel . POSIXct[1:11760], format: NA "2017-10-13" NA "2017-10-03" ...
% recap_survey : chr [1:11760] "Not Recaptured" "Separator™ "Mot Recaptured” "Separator”
O Fate f recap_location : chr [1:11760] MA "Barrier Dam” NA “Barrier Dam”
f§ first_detect_date : POSIXct[1:11760], format: NA NA NA MA
¥ final_detect_date : POSIXct[1:11760], format: NA NA NA MA
¥ angle_datez : POSIXct[1:11760], Tormat: NA NA NA NA
$ angle_km2 : num [1:117607 WA NA MA NA NA NA NA NA
¥ angle_date3 : POSIXct[1:11760], format: NA NA NA MA
¥ angle_km3 : num [1:11760] MA MA NA MA NA NA NA MA
§ angle_date4 : POSIXct[1:11760], format: NA NA NA MA
§ angle_kma : num [1:117607 WA NA MA NA NA NA NA NA
§ ptagis_last_site : chr [1:11760] WA NA NA NA ...
¥ kelt_date : POSIXct[1:11760], format: NA NA NA MA
¥ final_km : num [1:11760] MA MA NA MA NA NA NA MA
OUNT HOOD
NVIRONMENTAL



salll'mll.e' Steelhead s Overview Interactive Map Query Data Documentation
Catch and Release Database

Fliter by Metric
¥ Data Summary  Raw Data
Terminal Tackle |

Hook Type
Barb Type
Hooking Location
Long-term Sunival Stl.ldy Table
[ shan-term Survival
Landing Rate
Gaontrol Treatment Fublication Location Basim Terminal Tackle Hook Type Barb Type Hooking Location Long-term Survival Short-term Survival Landing Rate Fish Origin Control Treatment study_key Years
Fllter by Location Courter et al. 2023 Washington Cowlitz River Yes Yas Yes Yas Mo Yes Yes Hatchery Was 1 2017 - 2020
Gowliz Aver Thomas 1995 British Columbia Skeana River Yes Yas Yas Yas Mo Yas Mo Mo 2 1905 - 1965
Skeena Rlvar - ) i ) N .
Snake Hiver Lubenau et al. 2024 Idaho Snake River Mo Mo Mo Mo Yes Yes Mo Hatchery and Wild Was 3 2018 - 2021
Vedder Chillwack River .
Willametie River Metson et al. 2005 Baitish Colurmbia 'leu:e'qﬁ:r fwack Yes Yes Mo Mo 4 1980 - 2000
Yakima Rivar
Lindsey et al. 2004 Oregon Willamette River Mo Yes Mo 5 1986 - 2000
Filter by Species
Fritts et al. 2023 Washington ‘akima River ez Yas Yas Yas Yas Yas Mo Hatchery and 'Wild Yas & -
Chinook Salman
Coho Salmon
Steelhead
Lt Data Summary
Downipad CSV
& Caontrol Treatment
Species Total Contrel Treatment Recaptured Recaptured
& Data Field Dictlonay Courter et al. 2023, Washington, Cowiltz River, 2017 - 2020
Chinook Salmaon 386 86 300 60 134
Cohao Salmon 2271 1096 n7s 8239 710
Steelhead 3356 2611 T45 1371 1a87
Thomas 1895, British Columbia, Skeena River, 1935 - 1985
Coho Salmon 44 MNA 44 MNA 43
Stealhead 21 NA 21 NA 20
Lubenau at al. 2024, Idaho, Snake River, 2019 - 2027
Steelhead 3367 2963 338 1934 383
Neison at al. 2005, British Columbia, Vedder Chiffwack River, 1999 - 2000
Steelhead 226 MNA 226 MNA 222
Lindsey et al. 2004, Oregon, Willamelte River, 1938 - 2000
Chinook Salmaon 1694 825 869 351 296
Fritts et al. 2023, Washington, Yakima River, -
Chinook Salmaon 395 21 184 21 183

https://mounthoodenvironmental.shinyapps.io/CatchReleaseDatabase



Database Benefits

Near-comprehensive collection of
currently available data for salmon and
steelhead C&R in freshwater.

An open access data resource to inform
specific concerns about angling impacts.

Reveals data gaps and provides study
design guidance.

Phase 2: Use the database to develop an
analysis and manuscript.
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Differential relative catchability of wild- and hatchery-
origin steelhead in the Deschutes River, Oregon

T. Jason Seals’ | Michelle Jones> | Ian A. Tattam® | Jeremy S. Henderson®
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