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Why Mark Fish?

 Manage salmon fisheries

— 1992 Convention for the Conservation of Anadromous
Stocks in the North Pacific (formed NPAFC)

— 1985 Pacific Salmon Treaty: US — Canada

» Transboundary Rivers

* Special projects >
— High seas distribution & migrations \'

— Survival |

— Hatchery production
» Test feeding strategies




NPAFC Commercial Catch
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Average: ~872,000 metric tons per year since 1993



Mark Technologies

o Otolith Marks

— Thermal
— Dry
— Chemical
 Calcein
* Alizarin
« Strontium
 Tags
— Coded wire
— PIT

— Streamers




Otolith Marking
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Thermal Marked Otolith
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Visible under normal light

Visible under ultraviolet light



Strontium Mark

Alizarin Mark

Visible under electron microscope

Visible under ultraviolet light






Coded Wire Tags

Can use on wild fish
Know exact fish by its tag
Problems

— All landings must be “Msa.ﬁﬁq_‘zs
examined o
— $55% N
— Limited # of fish can be |
tagged )

— Conflict with Lower 48

re: adipose-clipped fish By

— Does tag affect return? Ml L%

— Tag loss

Thermal Marks

Mass marking — Ilg numbers
No tag loss
Relatively low cost

Dynamic allocation used for
sampling effort
— Less $ & effort required

Problems
— Some samples unreadable
— Only on hatchery fish
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# Released

Chum Sockeye
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Chinook
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>69 billion salmon released by NPAFC
country hatcheries since 1993.

~16.3 billion (24%) Thermal Marked

salmon released by all countries.

~14.1 billion (87%) Thermal Marked
salmon released by Alaska.
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Thermal Mark Lab — What do we do?
» Assign thermal marks to hatcheries

* Thermal mark recovery for in-season management
of SE Alaska sockeye fishery

 Internet accessible database of all Alaska hatchery
releases

« Special projects — high seas recovery, straying
« Coordinate marks with NPAFC

» Technical assistance to hatcheries

* Research on new technology



Otolith Mark & Recovery Cycle

Thermal Mark
Assignments
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T IREEOMERY Hatchery Marking

Sample Fry
Commercial Submission
Fishery

Reference
Collection
Analysis



Reference or Voucher Collection
e Hatcheries provide fry & smolt samples

e Images and data entered into Internet-accessible database.
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1) Assists in mark ID
Reference samples

2) Provides feedback to hatchery




NPAFC Mark Detail
Local Mark Name:| JPD4-37 NPAFC ID:

General Information

Species: [ SOCKEYE |
Brood Year:| 2004 |
Run: | WEST PACIFIC COAST |

NPAFC Working e

State/Province: | HOKKAIDO

Group on Salmon e S

Facility: I SHIZUNAI HATCHERY

Stock: | ABIRA / SHIZUNAI RIVER |

Marking o

HEMUUNENE

Otolith Mark(s): Coded Wire Tag(s):

Oa Oec O Os K7 [~

http://npafc.taglab.org/ |
[Jao [Jan [Jeo[Jo []re []w[ ] []uw
[]rm[]re []rv

Hatch Code:l 2,6H
Rer:[ 111226
Thermal Mark Schedule: [ (1X)24C:24H (1X)24C:48H (6X)24C:24H

Otolith Master Image:

Provides access to all
North Pacific thermal Termperature shifs down (0.5

Mark Comrment:

mark patterns &
Images

Release Information

Responsible Derson:l . KAWANA I

SHIZUNAI RIVER

Contact Emaili e oiniana MORHIKO@S ALMON AFFRC.GO JP
FED All Sites:
Date Last Released:| 6/9/2005 Stage: FRY

Release Year: Length: mm

Nurmbher Relea<sad: | 198 200 Weinht: | 549 arvarm<


http://npafc.taglab.org/




| Mark Recovery,

mple 1D: 200501067 Project Type: ADFG
Gear: PURSE SEINE
Harvest: TRADITIONAL
Location/Port
Sample Date: 7/19/2005
omment: Samples gathered from 7/18 - 7722

= ReadNumber: 2 ReadYear: 2005 TotalLater Reads
Read Method Specimentt: 014 Rea JWCASHEN

r —— Data ()omplclc/‘
Barcode:
arcode: | Next Oto

Age Mark Status  Mark ID stionable aich Code
a3 - olus

13 |@ N [CHILKATOO |l (i

Comment

PrepUsed LeftPrep Status Right Prep Status

LEFT -[core Vis, 0K

Pre: atlle C e ae not modifiab
ead Mthd | Tray#t | Celitt e et | M ch Code
Mictos: 353 2 HUGHSMITHOILG AH
Mictoscop
Mictoscop
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# Otoliths

Total Otoliths Examined for
Thermal Marks In Alaska [—oc
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~630,000 reads since 1994. 300,000 of these by Statewide Thermal mark Lab



What do we know about each fish?

Age from otolith & mark

— Brood Year

— Release Year from records
Hatchery

— Feeding strategy

— Release site

— Stock

— Date last released

Location of return
Proportion of harvest or proportion of escapement
Matched samples

Age from scale
Sex

Length

Brain parasites
Genetic lineage




CF Home » MTA Home » Thermal Mark Lab > Thermal Mark Summary

ADF&G - Division of Commercial Fisheries
Comm Fish Hoimme MTA Home Mark Reports Glossary

Th erm a.l |\/|al’k Mark Summary Report Form

The Thermal Mark Recovery Report provides information regarding the number of thermally marked sockeye salmon
recovered from Alaskan and Canadian commercial and test fisheries in southeastern Alaska. The report consists of two
D at a summaries divided into districts 106 108 and 111. Each summary lists the number of sockeye sampled for a fishery by

location and statistical week within each district and provides details regarding the percentage of thermally marked
hatchery fish recovered versus unmarked wild fish, as well as the proportion of each unigue thermal mark identification
and age of marked fish. These data are updated at least weekly during the commercial fishing season.

Instructions:
Use the foliowing fields to narrow the scope of your repont. Use the checkboxes to select acceptable vaiues for each fieid.
Leaving a given field biank (not sefecting any checkboxes or hot entering any texd) wilf aliow alf possible vaiues of that
fleid to be included. When yvou are done, click the "Run Report to Screen" button at the boltorn of the screen.

www.taglab.org

O 2008 @ 2008 O 2007 O 2006 O 2005 O 2004 O 2003 O2002 O2z001 O2000 1999 O 1998 O 1997
1996 (1995 (1994

Species:

P r OVi d e S | iV e Species are highlighted by the year in which they were used

[(JcHINooK [JcHUM [JcoHo [CIPINK [¥]SOCKEYE

acceSS to Al aS ka Sample Areas:
& Both Canadian and Alaskan
d ata . I\/I OStly S E . O canadian Samples - Disables District, SubDistrict, and Alaskan specific Survey Site fitters.

O Alaskan Samples - Disables

Canadian specific Survey Site fiters

Districts:
Districts are highlighted by the year in which they were used

Soon access to [Joo1 101 [CJ10z [J103 [CJ104 [(J10s (1108 (1109 (1110 111 112 113
(1114 115 [I1sz 221 1231 320 [1333
PWS data as well

Sub-Districts:
Sub-Districts are highlighted by the selected District and Year in which they where used.

[(Joo [CJ10 CJ11 14 s Clae 17 2o 21 2z 23 Cl2s 2z Cl2s 29
(30 [J31 32 33 034 35 40 [Cla1 143 44 [Has [l4es [147 [J4as [J50
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http://www.taglab.org/

Mark Summary Report — Taku Inlet

Sample
Harvest Date Gear

TRADITIONAL 6/20/2004 | DRIFT GILLNET TAKU INLET

TRADITIONAL 672772004 | DRIFT GILLNET TAKU INLET

TRADITIONAL 7/472004 | DRIFT GILLNET TAKU INLET

TRADITIONAL 771172004 | DRIFT GILLNET TAKU INLET

TRADITIONAL 71872004 | DRIFT GILLNET TAKU INLET

TRADITIONAL 772572004 | DRIFT GILLNET TAKU INLET

TRADITIONAL 8172004 | DRIFT GILLNET TAKU INLET

TRADITIONAL 87372004 | DRIFT GILLNET TAKU INLET

TRADITIONAL 841572004 | DRIFT GILLNET TAKU INLET

TRADITIONAL 812272004 | DRIFT GILLNET TAKU INLET

2008 SE AK Sockeye Mark Recovery:
e 16,800 otoliths read from 7 fisheries

e 34% thermally marked.




Issues

Natural marks occur
Wide variation within a group
— Accidents happen due to power failures, etc.

Interference from “noisy patterns”
a ~

— Creates “false positives”

Differences among readers
— Training and skill levels
— Creates “false negatives”

Constraints on thermal codes
— Marking window limited

— Expense of heating or chilling
— Hatchery design



Quality Control

NO Known or “Gold Standard”
So

— Study vouchers

— Work together

— Blind second read

— Use Indices of agreement to analyze results

Kappa
Latent Class models

— Classification errors for each reader are estimated
— True error rate I1Is unknown
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)
Pl



What are Mark Recovery Results Used For?

Abundance-based Management

m Pre-season forecasts
m In-season run assessment

:i‘f:-;:‘ Post season run reconstruction

Qz‘ Assess survival - smolt to adult
Q‘ Evaluate accuracy of other stock id methods

Scales
Genetics
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Map of Stikine



Map of Taku



Other Types of Marking

 Coded Wire Tags — CWT
— EXxpensive
— Does not mark all fish — thus may underestimate
— Does tag affect return?
— Can be used on wild fish

 Chemical markers
— Strontium
— Alizarin
— Calcein




No “Gold Standard”

Assess reliability with NO standards?

Proportion of hatchery marks when there is
disagreement among readers?

How proportion influenced by classification
error?



Constraints on Thermal codes

Marking window - prehatch or posthatch
Hatchery design

Expense of heating/chilling
Accidents happen

— Marks can be challenging to read due to
power failures, etc.

Natural marks also occur




Quality Control: Tools

e So...

— Blind second read
— Use Indices of agreement to analyze results

« Kappa
« Latent Class models

— Classification errors for each reader are estimated
— True error rate iIs unknown



North Pacific Salmon Fisheries Coordination
« US - Canada

— Pacific Salmon Commission formed under Pacific Salmon
Treaty (1985)

 International North Pacific Fisheries Commission (1952-
1992)
— Members: Canada, Japan, and US.
— Species: Anadromous fish, ground fish, crab, marine mammals

* North Pacific Anadromous Fish Commission (1993-
present)

— Members: Canada, Japan, Korea, Russia,
and US.

— Species: Pacific salmon



Why Thermal Mark?

Mass-marking . N
. s 4
— Can mark large numbers at one time @'

Data on growth, migration, survival

Relatively low cost

No physiological impact after mark put on

No chemicals involved

— Public perception

Drawback - only can be used on hatchery fish
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Difference from Mean

Alaska vs. NP Commercial. Catch
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Why Is Alaska so involved?
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Areas where thermal marks were
recovered in recent years




Percentage of Pacific Hatchery Releases by
Country/State (1993-2007)

0.2%

41.5%

B CANADA
JAPAN

B KOREA

B RUSSIA

B Other US

B ALASKA
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...then we walt...



