Alaska’s Genetics Program

Genetics applications for fisheries management

Gene Conservation Laboratory
Division of Commercial Fisheries
Alaska Department of Fish and Game




Why does ADF&G have a genetics lab?

Alaska Department of Fish and Game uses genetic information
to achieve its mission to ...

protect, maintain, and improve the fish, game, and aquatic
plant resources of the state, and manage their use and
development in the best interest of the economy and the
well-being of the people of the state, consistent with the

sustained yield principle.




Why does ADF&G have a genetics lab?

Alaska Department of Fish and Game uses genetic information to achieve its mission
to ...
protect, maintain, and improve the fish, game, and aquatic plant resources of the
state, and manage their use and development in the best interest of the economy
and the well-being of the people of the state, consistent with the sustained yield
principle.

The Gene Conservation Laboratory provides 4 main services:
1. Understand the resource

2. Develop capabilities for management

3. Assess genetic risk

4. Inform/Assess management actions




Questions that use genetic information

Did exposure to oil cause genetic injury?
EVOS oiling experiments

What species of salmon is this?
Atlantic salmon escapees

Is this crab a hybrid?
Snow/tanner crab hybrids

Which broodstock are these hatchery salmon from?
DIPAC broodstock

What is the genetic structure of these populations?
Coho salmon in Cook Inlet

Where are these fish going?
Chinook salmon in Yukon River

Who's fish are being harvested?
Chinook salmon in SE Alaska for Pacific Salmon Treaty



Applications: Understanding the Resource
Example: Red king crab population structure
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Applications: Understanding the Resource
Example: Red king crab population structure
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Applications: Understanding the Resource
Example: Red king crab population structure
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Applications: Understanding the Resource
Example: Red king crab population structure
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Applications: Understanding the Resource
Example: Red king crab population structure

Implications

 Gene flow and ice-age isolations

 Red king crab might be managed on a
small geographic scale in some regions

e Guidance for possible stock enhancement



Applications: Develop Capabillities
Example: Chinook salmon coastwide baseline
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Applications: Develop Capabillities
Example: Chinook salmon coastwide baseline
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Applications: Develop Capabillities
Example: Chinook salmon coastwide baseline
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Applications: Develop Capabillities
Example: Chinook salmon coastwide baseline

.

= Coast W AK

Up Copper
Low Copper




Applications: Develop Capabillities
Example: Chinook salmon coastwide baseline
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Applications: Develop Capabillities
Example: Chinook salmon coastwide baseline

Stock-specific migration in the Bering Sea
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Applications: Develop Capabillities
Example: Chinook salmon coastwide baseline

Stock-specific migration in the Bering Sea

Winter

Spring-fall Russian stocks

(b) - -

June 05 June 06 5u05 Su06

Fa05,06 W{06 Wi07 Wi08

.

L] Sea = Russia
m Gulf of Alaska ® W AKand AK Pen
= SEAK and NBC f m Aid and Up Yuk
m 5 BC and Coast US e & ™ NPac Ocean

A
' g

0E 105 80° 185W 150w NEW iFa] SUE 15 T W 150W

Western Alaska and Yukon River stocks

(d)

160°0TW T BRI

B Russia
W AK and AK Pen
= MidandUp Yuk  [E50TN
= N Pac Dcean

&
=

185 [ 1EEW 1500 135W 1200W 150 W i3

Gulf of Alaska stocks
7 | | )

Latitude

Wi,sp 06,00-11 [

g

W AK and AK Pen

i an d Up Yuk
N Pac Ocean

128

!.E‘&EM ARTICLE

Single-nucleotide polymorphisms reveal distribution and migration of
Chinook salmon (Oncorhynchus tshawytscha) in the Bering Sea and North
Pacific Ocean

Waesley A. Larson, Fred M. Utter, Katherine W. Myers, William D. Templin, James E. Seeh, Charles M. Guthrie I1I, Alexander V. Bugaev,
and Lisa W. Seeb 0E 5E 180 WEW  SOW W 10w IS0E 165E 1 W sew

Longitude

165E 160 WEW (e 13w 2w L 5E L Lo =

Southeast Alaska, British Calumbia and West Coast US stocks
= ™ " -




Applications: Assess Genetic Risk

Example: Chum salmon hatchery/wild interaction
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Applications: Assess Genetic Risk

Example: Chum salmon hatchery/wild interaction
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Applications: Assess Genetic Risk

Example: Chum salmon hatchery/wild interaction

Reality natural system
Straying/drift equilibrium
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Applications: Assess Genetic Risk

Example: Chum salmon hatchery/wild interaction
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Applications: Assess Genetic Risk

Example: Chum salmon hatchery/wild interaction
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Applications: Assess Genetic Risk

Example: Chum salmon hatchery/wild interaction
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Applications: Assess Genetic Risk

Example: Chum salmon hatchery/wild interaction
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Applications: Assess Genetic Risk

Example: Chum salmon hatchery/wild interaction
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Applications: Assess Genetic Risk

Example: Chum salmon hatchery/wild interaction
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Applications: Assess Genetic Risk
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Applications: Assess Genetic Risk

Example: Chum salmon hatchery/wild interaction
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Applications: Assess Genetic Risk

Example: Chum salmon hatchery/wild interaction
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Applications: Assess Genetic Risk

Example Chum salmon hatchery/wild mteractlon
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Applications: Assess Genetic Risk

Example: Chum salmon hatchery/wild interaction
Equilibrium Hatchery Hatchery straying
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Applications: Assess Genetic Risk

Example: Chum salmon hatchery/wild interaction

Wells River Historical
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Applications: Assess Genetic Risk

Example: Chum salmon hatchery/wild interaction
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Applications: Assess Genetic Risk

Example: Chum salmon hatchery/wild interaction

Implications
 Population structure not visibly eroded

* Introgression rates are highly variable
among locations

 Both distance from the hatchery and life
history can affect introgression rates



Applications: Inform/Assess Managemen

Example: Western Alaska Salmon Stock ldentification Program
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Applications: Inform/Assess Management

Example: Western Alaska Salmon Stock Identification Program

There was political support to fund large-scale, collaborative
genetic stock identification study

IF

Stakeholders agree on necessary information, study design
and results




WASSIP MOU Signatories

— Alaska Department of Fish and Game
Aleut 2 2a
corrorsmion — Aleut Corporation

— Aleutians East Borough

— Association of Village Council President [ & &

BPStOl BAY — Bering Sea Fisherman’s Association 2 d

ﬂati\ﬂ! — Bristol Bay Native Association

association
¥oe — Concerned Area M Fisherman

el — Kawerak Incorporated

et — Lake and Peninsula Borough

fﬂ%‘ — Tanana Chiefs Conference

— Yukon River Drainage Fisheries A - ==,




Applications: Inform/Assess Management

Example: Western Alaska Salmon Stock Identification Program

gulf
as

~3.300 km of
coastline

27 A q;-:J_Km




Applications: Inform/Assess Management

Example: Western Alaska Salmon Stock Identification Program

Us De pt fStt E.: ogr, ph L - Honduras - e £
38°45'39.07" N 98°03'29.16°W  elev 14b4ﬂ Ao cioaina { Eye alt 2776 35Imi (|



Applications: Inform/Assess Management

Example: Western Alaska Salmon Stock Identification Program

Chum salmon:

278 fishery strata
74,445 individuals genotyped

Sockeye salmon:

307 fishery strata sampled
81,932 individuals genotyped
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Applications:

Inform/Assess Management

Example: Western Alaska Salmon Stock Identification Program
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Applications: Inform/Assess Management

Example: Western Alaska Salmon Stock Identification Program

What stocks are caught in my fishery?

WESTERN ALASKA SALMON STOCK IDENTIFICATION PROGRAM (WASSIP):
SOCKEYE SALMON: WHAT WAS THE STOCK COMPOSITION IN A GIVEN FISHERY?

Bristol Bay Fishery

Chignik Area Fisher:

1|
I

7 S5 = 2
: = o iy
T it et )
“This poster reproduces all figures from the ADF&G Special Publication No. 12-22: Stock Composition of

Sockeye Salmon Harvests in Fisheries of the Western Alaska Salmon Stock Identification Program (WASSIP) 2006- 2
(Figures 1-26, pp. 120-143). The report is available anline at: hitg://wiww.adfg.alaska gov/index cfm?adfg=wassip.repors.

South Alaska Peninsula, June and Post-June Fisheries




Applications: Inform/Assess Management

Example: Western Alaska Salmon Stock Identification Program

How may fish of each stock were caught in my fishery?

WESTERN ALASKA SALMON STOCK IDENTIFICATION PROGRAM (WASSIP):

h -y B
nn

Kuskokwim Fishery

Chignik Area Fishery

E ir ..l"

| -y EI : -

‘This poster reproduces figures 3 to 27 (pp. 234-2
and Harvest Rates of Sockeye Salmon Harvests in s of the Western Alaska Salmon Stock Identification Program
(WASSIP) 2006-2008 The report is available online at: hitp://www.adfg.alaska. goviindex.cfm?adig=wassip.reports.
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Applications: Inform/Assess Management

Example: Western Alaska Salmon Stock Identification Program

What fishery catches my stock?

WESTERN ALASKA SALMON bTOLI\ IDENTIFIL ATION PROGRAM (“ASQIP)
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Applications: Inform/Assess Management

Example: Western Alaska Salmon Stock Identification Program

Chum salmon: What fishery catches my stock?

WESTERN ALASKA SALMON STOCK IDENTIFICATION PROGRAM (WASSIP):

CHUM SALMON: IN WHAT FISHERIES WERE A GIVEN STOCK HARVESTED (HARVEST RATE) ?

Kotzebue Stock Stocks Identified

st the spusing
mpled o geactcally
single sinck {reparting,

The Berianntal axis shows the thres

Each igure shows the rests or s single
-

siodk (eporting groupl.

ap of collections in the WASSIP chum salmon baseline. Each dot
sents a collection, and the color of the dot represents the reporting 8§
Leroup membership of the collection.

Northern District |
_ Stock

South Alaska
_ Peninsula Stock

| >

This poster reproduces figures 77 to 83 (pp. 308-314] from the ADF&G Special Publication No. 12-25: Harvest and Harvest
Rates of Chur Salmon Harvests in Fisheries of the Western Alaska Satmon Stock Identification Program (WASSIP) 2007-2009.
Harvest rate is the WASSIP commercial harvest divided by the total run within the WASSIP area for a given stack (reporting
group) expressed as a percent. This report is available online at http://www.adfg.alaska gov/index.cfm?adfg=wassip.reports.




Applications: Inform/Assess Management
Example: Port Moller Test Fishery - Inseason




Applications: Inform/Assess Management
Example: Port Moller Test Fishery - Inseason
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Applications: Inform/Assess Management

Example: Port Moller Test Flshery Inseason




Applications: Inform/Assess Management
Example: Port Moller Test Fishery - Inseason

Bristol Bay Sockeye Salmon Fishery

Port Moller Sockeye Salmon Stock Composition Summary
July 7-8, 2015 — All Stations
Genetic stock composition estimates for sockeye salmon from the Port Moller Test Fishery for July

7—-8.2015. A rotal of 722 fish were sampled and 190 were analyzed (186 had adequate data to include
i the analysis).

Stock 00%
Composition Confidence Intervals
Reporting Group Estimate Lower Upper
North Peninsula 1.2% 0.0% 6.9%
Ugashik 83% 0.0% 26.4%
Egegik 21.7% 83% 36.1%
Naknek 7.6% 1.8% 15.7%
Alagnak 0.3% 0.0% 1.6%
Kvichak 42.1% 30.5% 53.4%
Nushagak 10.6% 3.0% 17.3%
Wood 5.5% 0.0% 11.7%
Igushik 2.6% 0.0% 9.5%
Togiak 0.0% 0.0% 0.0%
Kuskokwim 0.0% 0.0% 0.0%

Genetic Stock Composition Estimates for Sockeye Salmon Captured in the
Port Moller Test Fishery, Iuly 7-8, 2015 (All Stations).

Stock Composition Estimate (%)

Reporting Group &

The genetic analysis was completed by the Alaska Department of Fish and Game, Division of Commercial Fisheries, Gene

Conservation Laboratory
Reported as of: July 10, 2015 ’
6 p

Page 1 of 4

Proportion of Catch

Historical Comparison of Stock Composition Estimates
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Applications: Inform/Assess Management
Example: Port Moller Test Fishery - Inseason
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Alaska commercial fishing news and notes Bristol Bay Return Surges, Baffling Managers, Fishermen and Vs #»*" Are Regulations Getting To You? _

(PR = el T Lacey Act * USFDA Refusal SHOREPOINT
- Product Contamination Nt

1 800.350.5647  seafood@shorepointinsurance.com

Featured Stories

Forecast for Bristol Bay’s Kvichak River Downgraded;
Inseason Timing Charts Plot Bad News

SUNDAY, JULY 12, 2015

SUNMDAY, JULY 12, 2015

Bristol Bay's Confused Sockeye Buyers Hold Out on Offers
After Rare Mid-July Run (Fish Radio)

@Eashern Fisheries, Inc.
st

-asternfisheries.com

Video sponsored by
Alaska Seafood
Marketing Institute

Bristol Bay's late rally TR

SHIPPED ANYWHERE I THE

News Summary July 14, 2015

Today’s Main Story: Bristol Bay's Confused Sockeye Buyers Hold Out on Offers After Rare Mid-July Run
Gillnetters scored big on Friday and Saturday with catches of more Xceeds 20 Million Sockeyes With Landings
than 2 million fish each day, and the grand total now stands at nearly
19 miltion fish. News Summary July 14, 2015
The season, however, is still likely to end in disappointment as the . . . R .
preseason harvest forecast of 37.6 million fish seems out of reach. Today’s Main Story: Bristol Bay's Confused Sockeye Buyers Hold Out on Offers After Rare Mid-July Run
That's especially] heir H
boats, and head Bristol Bay sockeye salmon harvest
As for prices? W ; D a S Ik
o D N 2006-2014
=]
Have you? o
o 3 2015
Posted by Deckboss at 3:00 PM 9 5 comments: =) o
Labels: Bristol Bay, rally 3 N
~—
—
n
THURSDAY, JULY 9, 2015 CIE)
Lo
Who killed the sea lions? f — 4
A commercial fishing group, Cordova District Fishermen United, is
offering 55,000 for information leading to the conviction of whomever
is responsible for a Steller sea lion slaughter near Cordova. S i
SUNDAY, JULY 5, 2015 o
¥
Bristol Bay bust °
" T

T T T T
6/21 7/1 7/11 7121 7/31
Date

Gillnetters in Bristol Bay have taken
just over 8 million sockeye salmon _
throush the Fourth of Julv.




Applications: Inform/Assess Management
Example: Port Moller Test Fishery - Inseason

Utility

e Provides real-time information when other
sources unavailable

 Relative abundances among largest sockeye
salmon runs in Alaska

 Benefits resource management and industry
 Global model of fisheries management tool



Questions?
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