Precocious male maturation in Cle Elum Spring
Chinook Salmon: Update.

Don Larsen, Brian Beckman - NOAA Fisheries

Kathy Cooper, Paul Parkins, Deb Harstad- University of Washington
Dina Spangenberg- Aquatic Farms

Dave Fast, Charles Strom, Mark Johnston, - Yakama Nation Fisheries




Acknowledgments

»>Cle Elum Hatchery Staff

»USFWS Pathology Lab, Olympia, WA.- Ray Brunson, Joy Evered,
Sonia Mumford, Chris Paterson-

>WDFW-Todd Pearsons and staff, Steve Schroder, Craig Busack
»>Yakama Nation Fisheries-Bill Bosch

»Oncorh Consulting-Curt Knudsen

»>Instats Consulting-Doug Neeley

»>Leavenworth Hatchery Complex Facilities-Steve Croci, Dan Davies,
Al Jensen, Chris Pasley, Craig Eaton, Jason Reeves

»ODFW -Lookingglass Hatchery
»>Nez Perce Tribe
>Bonneville Power Administration, NOAA Biop Funding



Spawning - Fall

Ocean to river in spring

Spring Chinook Salmon

Smolting

1+ yr



Variation in Age of Male
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The Hatchery environment can significantly
influence age of maturation



We've been monitoring the physiology of Cle Elum Hatchery
Spring Chinook since implementation in 1997
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On average 50% of male Cle Elum hatchery spring
Chinook precociously matured at age-2

BY Release # % of males # Minijacks

1997 386,048 44% 84,931

1998 589,683 12% 211,107

1999 758,789 50% 189,697

2000 834,285 37% 153,508

2001 370,236 52% 95,520
Avg. 50%

Larsen, D.A., Beckman, B.R., Cooper, K.A., Barrett, D., Johnston, M., Swanson, P.,
and Dickhoff, W.W. (2004). Assessment of high rates of precocious male maturation
in a spring Chinook salmon supplementation hatchery program. Transactions of the
American Fisheries Society. 133, 98-120.



How do we assess precocious male maturation?



Plasma 11-ketotestosterone
(11-KT)
OH

O

O/

» Major androgen in teleost fish
» Instrumental in the regulation of spermatogenesis



Every March the Cle Elum Chinook are screened for
pathology just prior to volitional release
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Consequences of high levels of
precocious maturation

» Ecological impacts
> Genetic impacts

» Increased straying

» Skewed gender ratio

> Alters accuracy of SAR
» Loss of adult production




A Production Scale Growth Modulation
Experiment (BY 2002-2004)
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Did growth modulation reduce the minijack rate?




Minijack rates before release were
consistently lower in the Low growth Trt.
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What happened to juvenile and adult survival?



Adult Return, is "mostly” lower for Low Growth Trt.
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All Years Combined

PIT Detections at Bonn.
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On average 50% of male Yakima hatchery spring Chinook
precociously matured at age-2

BY Release # % of males # Minijacks
1997 386,048 44% 84,931
1998 589,683 72% 211,107
1999 758,789 50% 189,697
2000 834,285 37% 153,508
2001 370,236 52% 95,520
Avg. 50%
Growth / Domestication Expt.

2002 841,233 37% 122,799
2003 827,915 20% & Avg. 277% 83,527
2004 786,506 24% 93,323
2005 861,204 29% 122,805

2006 644,031 51% 164,228
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The bigger they are at release, the higher

the minijack rate
(BY X acc.site, BY 2000-BY 2006)
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Why are minijack rates up
again in BY 06 fish?

> Sampling error - 1200 fish sampled, size is
actually smaller this year then last.

> Natural variation
> New Bio-Oregon diet used starting this BY.
> Other ideas?



What about the minijack rates
between the Supplemented and
Domesticated lines at Clark Flat?
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Supplemented vs. Domesticated Lines
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We are currently conducting a replicated "common
garden” rearing experiment in Seattle with these
two genetic lines of fish to clarify these results



> Where do the minijacks go?

> How do hatchery rates compare with wild
rates?
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How unique is this issue to Yakima Spring Chinook?



s River

Columbia - Snake River TMOL |

Count

Canada

Washington

Okanogan,

Segment with TOML
State Boundary - el
Entiat
. City Hatchery
= Dam = II
Zhief Joseph
25 ] 25 Al
™ ™ | I ]
Miles - Albets Prajection
G  Rock Island
Vakima™ L Manapum
= |
Cle Elum .
5 - . BY '01 48% y
] _ = KB
40 Prest Rapids
: 50 -
%0 1 | Leavenworth gy ‘03 15%
20 1 40- : BY '04 14%
0 - BY '05 33%
Alnsds =
<
0 ALLLLLLL Bl 5
-1.75-1.25 -.75 -.25 .{° 20
Logyo 11-KT
Wmameuetﬁ_)__r 104 H
0 1 1 T .'..'F'-'-VI'-'IV-'I"—I_\

-1.25 -1 -75 -5 -.

25 0
Log 11-KT

.25 5 75 1 125

50 -1 . ) ()
Winthrop BY '03 23%
40 A . BY '04 28%
BY'05 35% |
£ 30 - [
3 ' |
20 _
o T !_] T T —r!_l .
25 -2 -15 -1 -5 0 5 1 15
Log 11-KT
50 - ]
Entiat o BY'03 13%
40 - BY '04 8%
BY '05 11%
£ 301
S 20 -
101
0 - Iljﬁ T v T T 1 -'-'v—-‘—‘!'l'."!‘—'—r
25 -2 -15 -1 -5 0 5 1 15
Log 11-KT
Oreqon

L
Grande Fanda J,f/ ™

Imnaha BY 06 51%
. Lostine BY 06 47%

/

!

Oreg
Idal




Conclusions

Precocious maturation is a viable life-history
strategy, but hatchery rearing practices can
significantly increase rates

Minijack rates at Cle Elum Hatchery have returned
to 50%.

Minijacks are ubiquitous throughout the Columbia
Basin.

Growth modulation can be used to reduce rates,
but water temperatures may present limitations.

Salmon conservation hatchery programs must
balance trade-offs between maintenance of “wild-
like” phenotype and survival advantages of larger
smolt size
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