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Committee of Age Reading Experts

Eighteenth Biennial Meeting
CARE Meeting Minutes
AFSC Sandpoint Facility, Seattle, WA, USA
Jim Traynor Conference Room
April 14 1 17, 2015

Tuesday 14 April

Crustacean age determination workshop began with instruct&tdouf Kilada.

Wednesday, 15 April

I.  Welcome and Opening Statementir CARE business meeting
A. Call to Order (Elisa Russi ADF&G , 2015 CARE Chairpersor):

ElisaRusscalled the committee meeting to order April 15, 2015at 8:35 a.m., in

the Jim Traynor @nference Room andnnounced the CARE officers for 2015, as
follows:

1. Chairperson Elisa RussADF&G 1T Homel)
2. Vice Chairpersoin Chris Gburski (AFSC)
3. Secretary Lance Sullivan\WFSCi PSMFC)

Russ also mentioned that a social event was planned for Wegnesgehing, at the
Elliot Bay Brewing Company, Seattle, WARuss thanked AFSC for hosting the 2015
CARE meeting and acknowledged the contributions of the Crustacean Age
Determination Workshop to CARE, and proposed partnerships with not just West
Coast afiliates, but also with East Coast grouguss concluded by thanking CARE
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members for submitting their PowerPoint and poster presentations for the 2015
CARE meeting.

B. Host Statements:

1.

Opening Statements Dr. Thomas Helseri AFSC, Age and Growth Program
Manager)

Dr. Tom Helser began with an introduction and housekeeping statements. Helser
mentioned that he has kept track of the status of stock assessments and economic
studies throughout the yeaendthat the Data Analysis Lab has been using the
micromill for bomb radiocarbon studiesHelser concluded by thanking Elisa
Russ, Craig Kastelle, and Chris Gburski for security clearance approval;
Crustacean Age Determination Workshop participants; and M&isdell and

Sherrie Wennberfpr IT assistance.

Host Information (Chris Gburski i AFSC, CARE Host)

Chris Gburski announced that there are lunch possibilitiesitéfand a cafeteria
onsite, governmenissued IDs are regred to be shown to the security guard,
and that directions to the Elliot Bay Brewingi@pany (social event) are located
at the back of the room.

C. Introductions:

1.

Round-table Introductions

CARE attendees/members introduced themselves by stating agency information,
aswell as a brief statement about the work they are doing for their agency.

Attendance, Address, Phone, and-Bail

Attendance sigiin sheet was passed around for all attendees/members to provide
their name, agency,-mail, and office phone numbefdble 1: 2015 CARE
Attendance Ligt

D. Approval of the 2015 Agenda:

Elisa Russ annaoced that there was ahangeto the 2015 CARE Agenda, which
comprised Joanne Groot (CDFO) giving the overviemher agencynstead of Steve
Wischniowski. After this change the 20CARE Agenda was approve@dppendix

2015 CARE Agenda

Il.  Agency Overviewsand Updates

A. Canadian Department of Fisheries & Oceans@DFO) i Joanne Groot:

JoanneGroot began discussing the current staffing at the CR%Qull-time staff,
including 8 age readers and 1 database technician; 1 casudimgaemployee hired
via Stratgic Program for Ecosystetvased Research and Advice [SPERA] funding)



2015 CARE Meeting Minutes 3

and mentioned that ShayMacLellanand Darlene Gillespie astill working with the
agencyunder an alumnus statudthough Darlene hadsoretired. Groot was placed in

the Acting Seior Lab Technician position after Darlene retired in +d&huary.
CDFOG6s organi z atintmasenioslevdl positioms r{onedab avBiologist
level [research/administrative/supervisory]; the other at an upper level technician level
[lab administation/organization/production ageing]) and the others are at the technical
level (production ageing).Groot mentioned that the CDF@& continuing to age
variety of speciesN = 13,000 groundfishN = 83,000 salmon\ = 25,000 herringand

N = 1000 shefish); in the last two years, the lab has ad¢d= 6000 arrowtooth
flounder (last aged in 2005) amd= 3500 petralesole (last aged in 2003gnd was
asked to age new species (Pacdoe, shortrakerrockfish [Sebastes borealisdover

sole, andshortspire thornyheagl

The SPERA project uses dendrochronology techniques to develop a series of multi
decadal chronologies frorherring (shallow depth), Pacifibake (middepth), and
sablefish (demersal).The chronologies compare and contrast growth pattemssa
species, habitats and spatial scales to identify patterns of synchrony and the underlying
oceanographic drivers of ecosystem productivitfhe CDFO recentlypurchaseda
micromill for isotope analysiandacquireda new Leica DMS 1000 camera/microgeo
setup to replace the ageing fANeopronler o pro
CDFO has investigatethe breakandbake vs. brealndburn methods for ageing
flatfish, Pacific hake, andsablefish, but has mainly focused on breaidbaking all

flatfish species for production ageingAnother project CDFO currently pursues
involves experimenting with the thisection method forshortraker rockfish and
shortspinethornyhead Over the past two years, the CDFO has also published a series
of technica manuals outlining the CDFO Labés
including a Chinook Salmon Scale Age Determination manaal has drafteda

Pacific hakeageing manual which is near completiamdalso is currently compiling

an otolith atlas of speciésom the British Columbia coastGroot said thathreeCDFO

staff attendedthe 2014 Western Groundfish workshppwvhere two posters were
presented Darlene went to Shimizu, Japan, to attend the Tuna Ageing Workshop and
was involved with the Tuna age exadge. Furthermore, Shayne and Darlene attended
the ChinookSalmonAgeing Workshop in Juneau, Alaska, to standardize the criteria
used to age Chinookalmonscales between agencies. Lastly, CDFO participated in a
shortrakerrockfish exchange with NMF8ndADF&G for the 2015 CARE meeting.

B. International Pacific Halibut Commission (IPHC) i Joan Forsberg:

JoanForsberg began with staffing and stated thaha Ridy startedworking for the

IPHC last yearand became a fufledged, onsite production ageader four other age
readers are employg@nsitei Robert Tobin, Chris Johnston, Joan Forshéigda
Gibbsoffsite); al | readers age full time during
October Forsberg mentioned that the IPHC typically ajes 30,000-35,000 otoliths

per yea (e.g., commercialsamples, setline and NMFS trawl survey samptag
recoveries andDF&G sport fish samplgawith an extraN = 12,000 aged in 2014 from
archived setline survey collectighat had previously only been surfemged These

archive collection samples were-aged in 2014 by both surface and braaki bake
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method. In regards to collection techniques, Forsberg said that commercial samples
were transferred fromill boxes(in the field)to Tray Biens in the office setline and
NMFES trawl surveysamplesvere collectedlirectly into Tray Biens; and tag recovery

and ADF&G sport fish otoliths stored in dry coin envelopes (in the field) and
transferred into Tray Biens in the office.

Forsberg also mentioned that all of thtelibths to be aged were cleared andrestioin
glycerinthymol solution and mositolithswere stored offsite, at the National Archives

on SandPoint Way, Seattle WA Forsberg further stated that a couple of collections
were stored dry for various reasonisirst, a new collection of otoliths (target Nf=

100 otoliths per year per IPHC regulatory area) started in 2010 was stored dry while not
coming into contact with water or other solutions for future elemental work. Second,
archived juvenile otolithsrém 1926 to 1986 were removed from glycehymol,
cleaned with water, and stored dry wupon
deteriorating Current techniques that IPHC employs inclilke breakandbake {or
surfaceaged trawl surveyish aged>5 yeas and all setline survey, commercial AK
sport, and tag recovery otolithand surfaceeadng (for trawl survey fishaged<5

yeas) methods.

Forsberg reported that the IPHC is pursuing three projects, as followse-agging
breakandbake samplescollectedbetween the 1920s ari®90s that were previously
only surface agedresults published in IPHC annualwuse Report of Assessment
and Research Activiti¢s2) an increment study investigating changes in size at age
(SAA) in Pacific halibut; and3) entering age data from earlier survey years, namely
from the early 1900s through the 1960s (ongoing for last three years). The IPHC found
the following in regards to rageing brealandbake samples 1) historic and new
surface ages were similar diceno apparent changes in ageing protocoldifterences

due toequipment 2) historic versus presedty biases in surface and bresaidbake

ages were similar; 3here werevery few Pacifichalibut over 15 years old in samples
from earlier decades; SW changes are not an artifact of changes in ageing
methodology; and 4) no additionatageing is currently necessarfor the increment
study, samples frorthree different regions (Bering Sea, Gulf of Alaska, and southeast
Alaska/British Columbia) anébur different birth years (1977, 1987, 1992, and 2002)
were used to determine the trend in Padiitbut SAA. Indeed, the IPHC found that

for the two birth years compared so far, the data indicate a decli@BdAnbetween

1977 and 1992 Also, Pacific hdibut were foundto be largeiin the Bering Seahan in

the Gulf of Alaskafor both years.Baked otolith sections were mounted on slides and
polished using a MetaServ 250 polish/grinder, photographed with a Leica DFC290
digital camera, and increments weneasure witimage Pro Premiesoftware

C. Alaska Fisheries Science CenteAFSC) i Dr. Tom Helser:

Dr. Tom Helser first discussed the staffing tae AFSC Age and Growth Program
which includesl3 full-time employes (FTES) 1 contractora PID student cuently
working onwalleye pollock, andothersstudyingotolith microchemistry Equipmenis
being usedn the Wet/Prep Lalncludes anew Stuers high speed sectioning sand
Buehler dualwheel polishing instrumentThe AFSC has five imaging systems ard
computeraided micromill(Carpenter Microsystems G in the Image Analysis Lab.
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Helser stated that the Age and GroAtogramusesan age data exploration toob

show growth dataspatial variation and reported that AFSC successiutlyed samples
toUni versity of Washingtonb6s BurthedFS®useum.
usesa web-based togl called the Age and Growth Prioritization System (AGR&),

that populates and prioritizagerequestyN = 50,000 to ®,000 approximatelyN =
35,000 regests are completed annuallyBomb radiocarbon age validatiowas
performed onPacific cod and walleye pollock collected inthe 1970sand on big and
longose skatedHelser also mentionetthat theAFSC has been evking with the IPHC

on Pacific halibut agevalidation and the Age and Growth Program hagmitteda

third manuscript for bomb radiocarbstudies. Several studies on otolith trace element
microchemistry are currently in progress: 1) validation of ageing criteria in eulachon; 2)
discrimination amng juvenile Pacific cod nursery areas, and 3) ontogenetic shifts in
habitat use of giant grenadier. Other active research projects irafysileg arctic
specieqArctic cod andsaffron cod, performingNPRB-fundedstable oxygen isotope,

%0, studies and applying sclerochronology methods to archived finfishes in the
Eastern Bering Seg Gulf of Alaska and Arctic Sea Biochronologies are being
developed foBering Sea flatfish, &cific Ocean perci{POP) andArctic surf clams,
andGulf of Alaskablack rockfid, northern rockfishand POP

D. Alaska Department of Fish and Game (®DF&G) i Elisa Russ, Sonya El Mejjati,
Kevin McNeel:

Elisa Russ began witlihe report for theADF&G T Homer, Commercial Fisheries
Division (CFD 1 Central Regioplab and giving a small intduction about what her

job entails. Russ stated that sterks with commercial fisheriga the Prince William
Sound (PWS) and Cook Inlet (ClI) management areasrsemg the groundfish age
determination,port sampling and observer prograsfor her regn; her dutiesalso

focus on fisheries managemgeahd she also mentioned that stges scallops Andy

Pollak is the primary production age reader amaorks primarily with walleye mllock

and demersal and pelagic shelf rockfish (DSR, PSR) speBassprovides training,
precision testing, resolves ages, and does production age reading as nBedsd.
stated that the HomeéFD staffcollecs N = 1200 pollock otdliths per yea from the
PWStrawl fisheryand a new CI experimental seine fisheagd hasanpling goals of

N = 550 eacHrom each management area sablefish lingcod,and rockfish species,
including DSR speciesp(imarily yelloweye and quillback rockfish), PSR species
(primarily black rockfish), and slope species (primarigugheye and shaeker
rockfish). Precision testing is done on 20% of ages produde8R rockfish samples
come from the CI directed rockfish fishery while remaining rockfish samples are
collected from bycatch retained to other directed fisheries (e.g. longline salaledish
Pacific halibut). Russ mentioned that there wdisagreement in ageing criteriar
Pacific cod within ADF&G but there may be future resolution to this issue; curfgntly

= 10 Pacific cod samplesare collectecper landingbut all age structures arercently

being archived until age criteria and budget constraints are resolved to allow tackling
the backlog. All pollock, DSR and PSR collected from commercial fisheries are aged
at the Homer lab. Homer CFD transitioned to collecting lingmodiths from fin rays
several years ago and all lingcod, sablefish, and slope rockfish otmithsted from
commercial fisheries, as well as those species and some DSR and PSR collected from



2015 CARE Meeting Minutes 6

fisheryindependent surveysare sent to Kevin McNeel at the ADU for age
determination.The HomeICFD labuses brealandbakemethodto age their otoliths.

Russ also gave a report for tA®F&G 1T Homer, Sport Fish DivisioliSFD), stating
that no one was able to attend the 2015 CARE meetiiipe Gulf of Alaska
Bottomfish Asessment nogram employs two seasonal agsaders for a total of
approximately eight maths annually.Willy Dunne (Fishery Biologist ) is responsible
for age interpretation of all rockfish species caught in recreational fishdviagan
Ford (Fish andWildlife Technician Ill)is responsible fothe processing, mounting and
ageing of all lingcod structureBarbi Failor (SFD program supervisprages salmon
sharks as needed.

Joan Bodie (substituting for Sonya El Mejjgti stated that theADF&G 1 Kodiak
branch haghree full-time agers Nlike Knutson wentto gradiate school and was
replaced by Kayla Bevaart Age determination is generally completed between
JanuaryApril (3-4 months annually). Species aged in 2@&5e black rockfish, dark
rockfish, Padfic cod, lingcod and a small number afalleye pollock (due to a new
fishery), andduskyrockfish For rockfish species, the break and burn method is used.
For Pacificcod andwalleye mllock, both halves are utilized fdhe breakandbake
methodi in 2015, the method was changedo(merly bregk-andburred one half)to
using breakandbake, which has saved a great deal of time. Precision testing is
completed on 40% of the majority of samples and at 100% for new age readers. All
differences from presion tests are resolved.

Kevin McNeel gave the report fothe ADF&G i Juneau Age Determination Unit
(ADU). The ADU employs two primary production age readers, April Rebert and
Kristin Politang who production agsablefish lingcod, yelloweye rockfishshortraker
rockfish, shortspine thornyheadand other sgcies. Additionally, Rob Dinneford
provides second age reads, morphometric measurements, and support, including
specimen processing and preparatiddion Oxman was also present at the CARE
Conferenceand is the program supervisor for the ADF&G Mark, Tag, and Age
Laboratory under which the ADU is housedThe ADU is the groundfish and
invertebrate age reading program. Kevin provides training, production age ressling
needed, and precision testingThe ADU receivedN = 8484 specimens in 2014
representing 11 groundfish species from statewide commercial and survey sampling
efforts. Sablefish andyelloweyerockfish (N = 4158 andN = 1060 final agesvere
produced, respectively) were the only groundBgleciegprocessed in 2014 due to the
availability of calibrated age readerfge data quality was assessed through precision
testing of approximately 30% of reads along with comparing measured fish lengths and
otolith weights at age to estimated ranges I00% of age data produced. With
training, quality control, and data production, ADU age readers evalbated0,803
groundfish specimens in total.To collect objective data used in quality control
procedures, a minimum of one age structure from eashndfish was measured for
length, height, and weightMeasurements were used to identify errors arising from
specimen handling, data entry, species misidentifications, or age assignriéets.
derivation of morphometriage models and evaluation of mea&snent data utility was
presented at the 2014 Western Groundfish Conferehodurther develop the ADU's
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ability to take precision age structure measurements, four ADU members attended a
two-day trainingworkshopon image analysis using Image Pro Prems@&tware. In

total, N = 7509 age structures were measured as part of production procedures in 2014.
To evaluate, standardize, and advance age estimation processes for both commercial
and sport wte fisheries, the ADU hosted a twlay meeting with theolur State of
Alaska groundfish age labs.The ADU continued to participate in CARE, and
exchangd data and specimens regardowgnbradiccarbon validation studies and the
identification of signature years with other CARE agencies, and also participaige in
structure exchangesncluding shortrakerrockfish andlingcod. The ADU was also
involved in planning the 2015 CARE crustacean age determination workstoyeel

stated that ansbmet 5000high-speed sawwas recently purchasetb increase
production ageing forgealuck andshortrakerrockfish The ADU gave two oral
presentationsluringthe 2015 CARBpresentatiorsessios on April 15" and one poster

was presented.The Juneau ADUalso provideda laptop with access to an Oracle
databaseral expressed a desire to make data accessible.

E. Northwest Fisheries Science CenteNWFSC-PSMFC) i Patrick McDonald:

PatrickMcDonalddiscusseahanges to-enail systemgusing NOAA- versus PSMFE
issued email addresses) and mentioned that there are currenthgsixeaders now (5
FTE agers and #'eamlead Patrick McDonalyl Original staffingincluded6 FTE agers
and a team lead, but Brooke Higgins lefthe NWFSC intends to provide PSMFC the
funding necessany backfill the vacant position in May/June 2015. He also mentioned
that the NWFSC continus to production age mostly the samspecies namely
sablefish Pacific hake,darkblotched rockfishcanary rockfish Pacific Ocean perch
petralesole anddover sole The NWFSGPSMFClab began ageing new species to
support t heNW8Gstockassessmantasudh bleck widow, and China
rockfish (never aged before) McDonald reported that the lab agds= 20,000 to
25,000 structuresper yea. Currently, the lab mainly does surface reads before the
breakandburn procedure. The breakandbake method is not presently employed,
although it was used to agerowtooth floundemany years ago. t@lith weightdatais
recorded for all or a subsample of the specimens that are production aged. The lab also
preparesspiny dogfishspines andingcodfin raysfor other agencies to age. NWFSC
purchaseda New Age micromilland polisherfor age validation studie€anaryand
black rockfishhave been discussed as initial candidates for the coring and subsequent
validation work. h May, Cassie Whiteside anéice Sullivan will be trained to use the
micromill by Craig Kastelle and seek guidance from Mieromilling Lab at Oregon
State University Dr. Tom Helser asked about nesinore support (SWFSC vs.
NWFSC). Elisa Russmentionedinitiating CARE age structue exchanges for new
species(black rockfish; Lisa Kautzi(ODFW) mentioned that she has be&orking

with Patrick onblack rockfish Patrick mentionedhat NWFSC had amnofficial
exchange with SandyRosenfield (WDFW) on China rockfish Russ stated that,
ultimately, exchanges between agencies shaadtually need tde documented for
CARE sothe entire groupcan benefit from that information, since that is a core
objectiveof CARE in order to achieve the mission
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F. Southwest Fisheries Science CenteB\WFSC):

No report; Patrick McDonald (NWFSCi PSMFQ mentioned that he sends Pacific
sanddaband bocaccio rockfish samples to Joh Field SWFSC Supervisory Fish
Biologist

G. Washington Department of Fish and Wildlife WDFW) i Andrew Claiborne:

Andrew Claibornediscussedrganizatioml changeswhich include Lance Campbell
being electedunit lead forboth the Fish Ageing and Otolith Thermal Mark Labs
Andrew is the new team leaidr the Fish Ageing Labthere isone new age reader
(Anna Hildebrandt) three other fulttime employees(Sandra RosenfieJdJennifer
Topping, and Lucinda Morrowpand one paftime employee Otolith microchenistry
work has been done with species caught in the Puget Sound and ColumbiaTRiger.
WDFW ageing lab has also worked walidaing laser ablation and baatalculation
models Overall, he ageing lab producdsetweenN = 60,000 and 120,000 ages per
year(N = 10,000 agesper yea for groundfish stock assessment and managerent;
5000 to 1(000ages per year fdreshwater speciestock assessment, management, and
invasive species controend N = 45,000 to 100,000 ages per year gamonid
forecasting, run reconstruction, research, managgmedrew currently works on
steéheadtrout, Chinook, and sockeysalmonfor forecastingalongwith Lance. The
WD F Waage database is being initiated, makingtransition toa digital barcode
system, although there has badifficulty in agreeing onthe format The WDFW
ageing lab has aew microscope¢hat usedmage Pro. Andrew reported thatnew
species,eulachonis beng aged for otolith microchemistry studiesjuvenile survival
histary project is being started bjance and Annaplack China, yelloweye and
rougheyerockfish continueto be ageal by the lab. The Salish Sea Marine Survival
Study involves otolith chemisry and scale morphology work for Puget Sound and
coastal populations of Chinook salmon. This work will describe juvenile life history
strategies in surviving adults and compare early marine growth between populations,
years, and ocean conditionsin addtion to eulachon the WDFW ageing lab may
potentially age Puget Sound Pacifimd and John Day Rivesmallmouth bassAndrew
mentioned that Bethan$tevickis working with shellfish(Bethanystated thashe has
been working on goduckand has agel = 800 specimensn thelast 5 months) The
WDFW purchasedan Isomet 500high speed savior improving productionageing
efficiency. Andrewasked if anyne has done rock scallop ageing awdnne @ot
asked about species exchanged ftbePuget Soundhamelyfor toxin studies

H. Oregon Department of Fish and Wildlife ODFW) i Lisa Kautzi:

Lisa Kautzi reported that she is thenly age readeat ODFW, and for the past two
years has been ageing commercial and dpaxk rockfishandkelp greenling She
mentionedthat shechanged fronmusing breakandburn tothe breakandbakeageing
methodfor black rockfish with breakandburnusedas a backup Lisa stated thdtelp
greenling werevery challengingand shehasagedN = 3800 structures in 2014. Lisa
has fulfilled age requests for special projectsbiue rockfish copper rockfish and
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kelp greenlingwith N = 7400 ages produced during this timautzi would like to
movethe otolith collectionout of its current location, because it is in a tsunami zone,
andto the new agency building in Salem, ORQuestionswere raisen the logistics

for longdistance storageDr. Tom Helser suggested that she talk with Katherine
Maslenikov (museum curator) at the Burke Museum for archiving and database
suggestions

California Department of Fish and Wildlife (CDFW):

No report; McDonald (NWFSCi PSMFQ stated that Brend&rwin is the contact
person for the CDW.

CARE to CARE Recommendations from 2013 Review

A.

Recommends the manual working group gshived editions of the CARE Manual
on the website with a link to the year of publication

Manual for postarchived editiondrasnot happened yetlt will be left on the docket
for the next CARE meetingBetty Goetz mentioned she could not answedigital
archives exist. The committeggreed tomodify old techniques to clean ughe
document; azgateanacknowledgments sectioandre-examinethe CARE Manual.

Recommends the Manual/Glossary committee continue revision and expansion of the
CARE Manual on Generalized Age Determination

Continue revisions of CARManual CARE recommended the following

1. Lingcod Qolith Ageingi finalize draft and incorporate into manual.

Kevin McNeel and Shae MacLellan editedthe final documentand the manual
committeewill review tomorrow

2. Thin SectioningMethodi edit updated draft.

The CARE Manual working grougdited theupdated draftiuring the 2013 CARE
meeting Charles Hutchinsosubmited thesectionon Thin Sectioning forrockfish
otoliths andt needs to bgeneralized to inclugitechniques for all species

3. Rockfish AgeingProcedures

a. Edit to avoid redundary with Thin Sectioning sectioi will continue to be
revised to avoid redundancy.

b. Revise/move some information to Otolith Ageing Procedures where
appropriate.

4. Add section on baking otoliths und8eneral Ageing fdcedures

ElisaRuss(ADF&G 1T Homer, CARE Chair) started byaskng if any agencie use
breakandbake procedures and requested that agemeieail which species are
brokenandbaked, as well as any other techniques usedh as surface reading
Russbrought upthe CARE website to look athe reord for certain species and
proposeda change tothe code for brealandburn (B&BN) vs. breakandbake
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(B&BK) technique;Dr. Tom Helser(AFSC) suggested changirtge format ofthe
tades for species omhe CARE website. Kevin McNeel ADF&G T Juneau)
mentoned including a statement in the manual that retetlse table on the CARE
website. Russvould like to have production numbers the end of April Jon
Short (AFSC)mentioned that modifyinghe table formatwould bedifficult and
suggested listing ctent methods and contacting agency about updated techniques
Russ asked ifisting all methodsvould be acceptable fahe last 10 yearsCraig
Kastelle (AFSC)said it would be useful to look ahanges in techniqudsom a
stock assessment perspectiveoetzmentioned changinthetitle of the section on
baking otoliths tosimplify thingsi motion was accepted Helserasked if any
publication information could be provided for speci8hortmentioned there is a
reference list onhe CARE websiteRusssaid an update on publications would be
recommended McNeel stated that TimFrawley (ADF&G 1 Juneau [offsitg)]
would be willing to help witthyperlinking referencesn the CAREwebsite Russ
asked who would like to meet witBhortto work onthe websitei Helser(AFSC)
and Dion Oxman ADF&G 1 Juneal volunteered SandyRosenfield (WDFW)
asked if anystock assessors have visitélde CARE website Russrecommended
adding a countedpo keep track of visitors to the website.

5. Ergonomicsi write short section to be included with general informatmn
equipment.

A section was submittedBétty Goetz [AFSC] mentioned that shbas a copy);
Elisa Russ(ADF&G i Homer) asked for volunteers to work ahe ergonomics
section (Goetzacceptedhe task

6. Walleye Pollock Ayeing Proceduresi draft new section collaborate between
agencies.

7. Sablefish AyeingProceduresSectioni revise.

DelsaAnderl (AFSC)said 2017 will bethe end date for revisionand mentioned
that several people have retired, which has delayed the process.

8. Remove documentation sectianghebeginning of manual as isincomplete.
a. See Recommendation A to post archived editions.
b. Add Acknowledgments Section.

C. Recommends CARE Forum be continued.

Elisa Russmentionedthat activity on the forum typicallyincreasesmmediatelyafter
CARE meetings ad recommended revising the notification process.

D. Recommends the Website committee load a new version of Joomla for the CARE
website, or other recommended CMF (e.g., WordPress or Drupal).

Future plans include:
1. Edits such as consistent capitalization on &selnfamationpage
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Jon Short (AFSC)stated that hénas not had time to work witthe program to
updatethe websiteand Dion Oxman ADF&G 1 Juneal said that hewill recruit
new people to help out

2. Update agency production numhbers

JonShort mentionedhat heis compiling new production numbers using a specific
Excel template that was distributed this year which he recommendsaid
compiling information can be time-consuming when provided with different
formats Russreferred to prior discussn aboutusing hyperlinksto Species
Information page Sandy Rosenfield (WDFW)yecommendedadding links to
agency websites.

3. Add webpage for age structure inventories

Elisa Russ made aecommendation for moving forward with adding webpage for
age structure inveaties (for agencies that choose to participdt®)this yearand
suggested that CARBembers can agree tlee websitesection by email.

E. Recommends further study of otoliths stored long term in gly¢hyimol.
1. Report on observations regarding the mewliad15
Reports and discussion scheduled on agenda for this meeting.
2. Provide recommendation to manual committee in 2015 regarding storage

CARE will save the recommendation on glycerihymol storageto manual
committee in 2015 for Working Group Repor8eéSection VII).

F. Recommends to the Charter Working Group to expand charter to include timelines for
reports and meetings for possible additions to the charter pending CARE membership
approval.

RussandGoetzwill work together and bringhe recommendatioto make additions to
the charteron Friday April 17".

V. CARE to TSC Recommendations from 2013

At the 2013 CARE meeting, the manual working group drafted a section of Ergonomics for
inclusion in the CARE Manual on Generalized Age Determination. It is riiamothat

agency leaders recognize the health risks associated with age reading and equipment
options that may be available to mitigate these risks.

CARE members recommended akng TSC aware of ergonomicsmption was
acknowledged by TSC). afty and ergeomicswere topicsaddressed by agency leads

V. TSC to CARE Recommendations from 2013

TSC acknowledges CAREG6s concerns regarding
period of ageing fish and has recommended that the Parent Committee request agencies to
investigate ergonomic remedies to minimize ergonomic injuries.
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VI.

Dr. Tom Helser (AFSC)mentioned that his agenéyas purchased ergononequipment

such as adjustableeight desks, foot operated focusiagd ergonomic eyepieces, and that

the use oergonomicequipmenthas been addressby other departments #te AFSC. He

al so pointed out t hat a doctor 6 sby AKS€C.o mme nd
Patrick McDonald NWFSC i PSMFC) mentioned thathe Newport Ajeing Lab has

adjustable work stations, aslivasergonomic eyepieces and baffles the scopesElisa

Russ ADF&G T Homer) said that her agency has ergonomgeyepieces Andrew
Claiborne(WDFW) stated that his agendy slowly purchasing ergonomic equipment for

the ageing lab Joan ForsberdRHC) said that her agency has ergonoetgipmentand

that they arenot justfor age readers Russ then asked if a doct
agencies to purchase ergonoreguipmenti all agencies, except fahe AFSC, do not

requiread o c t o r. disa KautzitQ®FW) said her agencljas purchasedn adjustable

work station for only one employedue to medical reasonsother work stations are

stationary Joanne GrootQDFO) said her agenchas purchased adjustable tables and

chairs, as well as ergomics for sopes and their usage wasproved by upper level staff

Kevin McNeel (ADF&GT Juneau)aid that his agency also purchased heagljistable
workstations, ergonomic eyepieces, and standing stress mats for thescopes.

TSC to CARE Recommendations from 2014

A. Held over ergonomic injury recommendation from 2013 and TSC suggested looking at
ergonomic injuries and solutions in similar assentipe work (e.g.circuit boards)
and medical pathology (e.g. microscope slide reading).

Ergonomic injury recommendatidrom 2013 wascceptedy CARE.

B. The TSC understands that CARE is looking into issues surroundingdaongstorage
of otoliths. TSC suggests that CAR&searchers document their findings and develop
a set of best practices for short and long term otolith preservation and storage.

In regards to the issue of storing otoliths ldagm, it has beerlifficult to gain
agreement due to varyirgpinionsamong gencies. For thelPHC, Pacifichalibut are
stored in glycerirsolution eitherin vials (collected 1920s through 2000) or Tray Biens
(200ZLpresent) ThelPHC has stored otoltihs in glycerin solution since the 1920s, with
thymol added as a preservative & least the past 40 years; the agency does not have
documentation on exactly whehymol began to be routinely added to the glycerin
solution In 2014, IPHC agers +aged over 8,000 otoliths collected between 1926 and
1985 DanaRudy (IPHC)removedthese otoliths, which were stored in vialgnd
transferredhemto Tray Biensprior to reageing. Forsberg reported thatost of the
otoliths examined were in goazbndition. Some of the otoliths from the 1920s and
1930s ( O5%) had a chalky <coating that ob
most of the otoliths with chalky coatings were still readable when broken and. baked
However the IPHC age readers were ures about the cause ohalkinesswhether it

was due topartially dissolved otolith materialmold, combination of both or other
factors; surfacestainingon otolithsfrom tannins incorksdid not obscure patterran

the surface oin baked sections Age zero- and lyear otolith collections (juvenile
Pacific halibut) retrieved in early 2000s after 40 years of storage in glycerin solution
werewashed and dried for bomb radiocansiudiesand were found to be decalcified;
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however, otoliths from largdPadfic halibut stored irthat medium fora similar time

period were not degradedr he | PHCG6s smal | fish otolith
transitioned from storage in glycerin solution to dry storagetsberg also stated that

the IPHC contines to use Igcerinthymol for longterm storage; itakesabout 4

weeks to rehydrate dry otolith; anctlearingusingglycerinthymol solutionhelps with
thecontrast whemising thebreakandbakeand/or surface&geingmethod.

DelsaAnderl (AFSC)saidthat her agem y 6o#iection isarchivedat the University of
Wa s h i nButke Mudesim. She mentioned thsihce 2009the AFSC converted to
storing all otoliths exclusively iglycerinthymol versussome species iathanol due to
flammability and associated trangpation issues Anderl alscaddressethe matter of
chalky otoliths a topic brought up duringthe 2013 CARE meeting by Sanda
Rosenfield WDFW). Anderl reported thahe AFSC chose to reviewotoliths for two
flatfish species(arrowtooth flounder and yewfin sole) and tworoundfish species
(sablefishand walleye mllock) from collection years ranging from 1980s to present
flatfish were historically stored in glycerthymol while roundfish were stored in
ethanol until 2009then stored in glycerithymol (therefore some earlier roundfish
otolith samplestaken for this reviewwere storedin ethano). These otoliths were
randonty sampéd and scored based on a scale of four criteria ranging from pristine to
deterioratedvith surface pattern discernmefaind presence of chalkiness/degradation)
as a guide. Analgs attemptedto determine whether otoliths exhibitedspecies
specfic condition, wherebgome yearsverepristinewhile other yearsvere notandor
processoidependentcondition, in whichvials and otolithsmay have beertleaned
improperly. Anderlwanted to know whathe Japanese used to presesablefish
otolithsbecause the clarity of the annuli whs best she has seeandwould like to do
further studies to determine what factomld @ntribute to chalkiness. She mentioned
that shereceived mixture infomation forglycerinthymol from IPHCand Elisa Russ
(ADF&G T Homer)stated that Lance SullivalNWWFSCi1 PSMFC [CARE Secretary
will include the glycerirthymol recipe in the 2015 CARIBinutes.

Reports submitted by AFSC and IPHC are containedppendix I, andrecipe for
glycerinthymol solution provided by IPHG Appendix 111 .

Joanne Groot@DFO) stated that her agencyrrentlystoresotoliths in50:50 solution
of glycerin:water with addedthymol becauseghe otolithsbecame brittle when storeal
ethano] while team leads frodldVDFW, ODFW,ADF&G, and NWFSC conveyedhat
their agenciestore otoliths dry Rosenfieldsaidthat Shayne MacLellan reportedthat
Pacific hake otoliths had no problem with glycerithymol, butthere was groblem
with juvenile sablefishotoliths. To preserve the integrity givenile sablefish otoliths
WDFW storedthemdry. Russaskeda final question tathe group about rehydration
(for clearing otoliths dr surface ageing)isa Kautzi (ODFW)suggestedeahydration
well ahead of ageingvithout using water, due to thesk of bacteri& growth, or
glycerinthymol because itakes too longLisa recommendedsng ethanol inTray
Biensonce otoliths are transfed into the cells to allow structures to rehydrate quickly
(at least a weekyithout concerns about bacterial growtevin McNeel (ADF&GT
ADU) said the Juneau lab would sometimes use ethanol to rehydrate difficgjée
specimens and/or to evaluateldah edge.
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Dr. Tom Helser (AFSC) statethat evidence is inconclusive regarditige long-term

effects of glycerirthymol on otolith integrityand emphasized that studying such long

term effects would be significantundetaking that is not a priorityElisa Russ (Chair)

agreed and polled the group and determined the best course of action was to create a
2015 CARE to TSC recommendation to remove the 2014 TSC to CARE
recommendationto create a set of best practicks otolith storage,due to no
consenssi on best storage protocol within CARE.

VII. Working Group Reports/Activity Since CARE 2013
A. 2014 TSC Meeting (ElisaRus9

1. Replies to TSC regarding 2013/2014 recommendations.

a. Notein Section Vlthat prior recommendations were reviewed and 2014 TSC to
CARE discused.

2. Longterm otolith storage; review from 2013; glycetirymol observation reports.
a. Reports were presentedring 2014 TSC to CARE revieWection VI. B.

B. Age structure exchangegChris Gburski)

Ten age structure exchanges ®x speciesby six agentes were completedand
documented Exchanges initiated in 201d4an be documentedhrough June, and
agencieswill be provided CASE (CARE Age Structure Exchange} Wy the Vice-

Chair and may submit CASE documentation (Excel file) when completédvas
swggested that agencies look inttilizing CASEs fortraining as well ascalibration on

any givenspecies Discussion revealed that there had been a few age structure
exchanges that had occurred but had not been catalogued in the CASE system. Elisa
Russ Chair) expressed the importance of participating in as well as documenting
exchanges, especially so that information is available to CARE memb@raig
Kastelle (AFSC)aidthat age structurexchanges weressentiafor C A R Emasdate

and the importarewas stressad the early developmentf CARE, andshows work of
CARE membersasa usefulproduct,therebyallowing stock assessors tmmpare age
determination between agencieBr. Kray Van Kirk (ADF&G 17 Juneau) mentioned
that a onversion matrix ismplemented forsablefish in terms of determining the
extent to whiclagencies age similargnd developing a proxy for age reader precision.

C. Website (Jon Shor)

Dion Oxman (ADF&Gi JuneadandDr. Tom Helser (AFSC) agreed to join the group
for discusson tomorrow. The progress of archived structures being added to the CARE
website will be addresseds well as pdating the website with agency location,
contacts, and links.

D. Forum (Nikki Atkins)

Although Atkins was absent from the meeting, the CAREuio will still be
maintained by her.

E. CARE manual (ElisaRusg
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CARE manual committee tasks will be discussed tomorrow and current submitted
drafts will be reviewed by the working group. Current members Elisa Russ (ADF&G
Homey, Betty Goetz (AFSC), ah Barb Campbell (DFO) will be joined by new
members Lisa Kautzi (ODFW) and Chris Gburski (AFSC).

F. Charter Committee (ElisaRus9

Elisa Russ (ADF&Gi1 Homel) and Betty Goetz (AFSC) will review the charter
tomorrow.

G. Sablefish (DelsaAnderl)

Working groupmeetingand finalresultstabled until CARE 201,7however, input on
sablefish manual section will be provided during this meet@grrent sablefish ad hoc
working group members are Delsa Anderl (AFSC), Patrick McDonald (NWFSC
PSMFQ, Kevin McNeel (ADRG i Juneal, Barb Campbell (DFO), and John Brogan
(AFSC).

VIII. Topics for Discussion/New Business

A. Summary of 5" International Otolith Symposium (I0S) 2014 Craig Kastelle
(AFSC)

Craig Kastelle gave a brief summary of th8 B)S, which was hel®ctober 20i 24,
2014 in Peguera, Mallorca, SpainThere were wer 300 scientistgh attendance, with
more than 300 presentatiofesg.,oral, poster, speefd-minute talk$, and continuous
slide show) given. Some of the main points from the presentations weo@ss:

1 Large diversity of uses and science based on otoliths
1 Otolith studies gdeyond fisheries management

1 Otoliths are oftn centered around the black box concept, @nalogous t@a
flight recorder)

1 Otolith studies involveddur themes (environmeritgpopulation, community,
and individual indicators)

Also during the symposiumwb workshopswere held, in whichage validation and
otolith morphometricsif., shape analysidechniques were demonstrated. Ajamity
of the groups focused on otolith nptwology and microchemistryKey ideasfrom the
symposiumincluded: 1) bomb radiocarbon chronologies havkag at depth;2) efforts
tovalidaethef i r st y e 3)cydlisal pgtieroswninagnesiumNlg) andrubidium
(Rb) acrossthe lifespanof an individual fish; 4) Mg in otoliths may be related to
temperature and 5) anew spcies identification key from otolithsis soon to be
published(by Nolf). Future work on Atlanticod will be performed, based on findings
thatfuture growth and survivabilitgf an individualcan bedetermined by earlgtolith
size and growth rategnd interestingly, Atlantic coffom two adjacentgeographic
regions had translucent gronzbneformation6 months apaiiy Gronkjaer)
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B. Other conferencessince 2013 that membes attended i no other conferences
attended

C. Species infomation on the websitei need Agency updatesnd verification

Discussion regarding how to tie together species, agency, and age determination
techniqus on the website perhaps linked with contabrmation.

D. Additional topics i none proposed

E. Non-agenda items none proposed

Oral Presentationsi Abstracts located iAppendix IV .

A. Topic Session 1:New Techniques in AyeDetermination M ethods

1. Dr. Raouf Kilada (crustacean workshop presenter) Finally, We Can Say How
Old This Crab Is. (45 minutes)

Dr. Raouf Kilada gave a gesentation on age determination ofustaceans
Historically, work on other hard structures (i.e., otoliths, vertebrae and shells) can
determine age Molting prevents accurategeing, thereby requiringnethods in
ageingcrustaceans® beindirect Growth studiesaredone in captivityusingmark
release expéments via tagging (PIT, etc.Jengthfrequency analysis (e.g., fish
ectgarasites); andipofuscin (LF) concentrationvia fluorescence intensity and a
LF index (which requires a lot of training oa spectrophotometer) Direct age
determination of crustacesns donevia the use ofeyestalls, which requires
dissection and removal dfrain tissue Cutting axesfor processg eyestalksare
perpendicular (longitudinally and laidinally). Thebase ofthe eyestalkfunnel
gavethe bestageestimates Cuticle layers (epi exo, and endocuticle) making up
theeyestalk are clear fasnow crab Forredking crab, Tannercrab, squatlobsters
(red andyellow), swimming blue crab, red swamp crayfishAmerican lobster, and
snow crabthe gastric mill ossiclefuro-, zygoe, and mesocardiaayere usedas
another direct ageing method. Dr. Kilada confirmed tfzstric mils have cuttle
layers (endocuticle)herefore validating their use as structures to be directly aged.
Ageing errorswvere addressed usingndocuticlebands with validation performed
via calceinstain and correlatinghe instar to band counts usifengthfrequency
analysis. Upon the conclusion of his presentation, Dr. Kisadavered questian
from the CARE members. The first question concembdther growth anes are
retained after molting. Dr. Kiladstated that, given usingplceinas a marker for
birth year,the exuviae of gastric mill ossiclesre not molted, aseen in American
lobster Furthermore, he pointed out that gige-at-age using carapace length for
snow crab, American lobster, and Northern shrinfa hermaphroditic species
validatedthat growth bands arghe actualage of crustacean He also mentioned
that thezygocardiacis used for determininghe age of swimming blue crab
although astrong correlation may not yield enough evidence to age crustaceans
using this method Sudies for Lakes Baaweel and Timsah spies nay estimate
age at 3 garsinstead of 2 gars. Dr. Kilada stated that there waaoboration of
band counts irred king crab species from Canada and Norway; otheecsgs
studied included nephrops, krill fesults were incorgsive), rock aab and
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European lobsteandfuture studies on core isotopes(, strontium) ratios between

marine and freshwatewill be addressed. Dr. Tom Helser asked about what
Aguesstimateso i mply; D vsed tKdistingwhafronr e p | i e
estimates Helser also askeifl bomb radiocarbon has been uséd. Kilada said

that C has been obtaineftom clams but he ishesitantto use*C dating
technique®n eyestalks angastric millossicles, whichra apatitic not aragonitic.

2. Irina Bensoni Preliminary Results on the Use of Otolith Microchemistry for
Developing Ageing Criteria for Eulachon (Thaleichthys pacificus20 minutes)

Irina Benson presentedrgliminary results onthe otolith microchemistry of
Eulachon(T. pacificu3. Trace elemerdl analysisis used asa temporal record of
ambient watertemperaturg in which barium (Ba) was thprimary element of
interest. The Ba concentrations fluctuate with season (summer upwdblimgys a
seasonal increasim Ba concentrations, as Wes anuptake increa®. When
analyzing trace element concentratiopsaksinvolving bariumto-calcium (Ca)
ratios wereused to agesulachon vyia the Clark hypothesis) Three geographical
regions (Bering Sea, SE Alaska, and Oregeeje selected asdhsampling areas.
Laser ablation inductively-coupled plasmanass spectrometryLA-ICP-MS) was
used to take rastefscanning linespf material fromthin sectios, goingfrom the
core tothe proximal edge Benson said that the analysis wesrected for
backgraind noise and instrument drift. slhg Ba:Capeaks to determine aganed
with geographical region andometimesit made interpreting graphdifficult.
Another problem that Benson encountered involved tiiasehavinga clearage,
but the graphdid not correlatethere was some uncertainty aboot countingthe
first year She also pointed out that the otoliths may have had eithmealées first
year or normannular marks shown on thegraph) which further complicated
interpreting the results. Canonical discriminant analysis (8A) comparedthe
elemental ratio signatures in otolitHteom three separate geographical areas
(coefficient d each elemental rafjoand was used tmeasure itdiscriminaion
power. Benson concluded by giving the preinary conclusions, as follows: 1)
CDA 1 specimendrom three areawere differentbased orelemental profiles2)
Ba signatures suggestannular fluctuations due to summer upwellinglemental
signatures may be useful as annual markers, 3) additi@eanographic studies
needed to determine seasonality of chemical signatures in different areas, and 4) the
size of first annulus on eulachon otoliths mawheablein different geographical
areas There wereo questionposed by CARE members.

B. Topic Sesion 2: Age Validation Studies

1. Tom Helser i Estimation of Ageing Bias Using Bomb Radiocarbogd‘C
Signatures in Fish Otoliths: Beyond Plot and ClucK30 minutes)

Dr. Tom Helser presented his research on tt@reation of ageing bias using bomb
radocarbon signatures in otolitHsom pre-1990sfish capture dates Helser also
published articleghat pertained to age validation of otoliths from fish that absorbed
4C from atomic bomhtesting, whereby ienteredthe hydrologic cycle via river
influx and upwelling He reported thadf'C increased in the BDs and decreased in
the 1960s and radiocdyon datingtechnique were usedo validate ages ofanary
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rockfishusing reference chronologies fGulf of Alaska(GOA) Pacific halibut and
Pacific Oceanperch (POP). Sources of error included: atjeing error due ta
shift in points 2) measurementreor (i.e., small varianceshat werecontrolled for)
and 3) process errorif., mixing species inthe same environment) Helser
developed a robust tool tavestigatethe assumption of process error.bj@ctives
of the study involveditting the functional response tthe GOA Pacific halibut
reference chronologyand rockfish test samples, estimgtageing bias and its
uncertainty, and teisig for the effects of oceanographic factors on upwelling,
latitude, and windstress, the latter of which creatdalslity. Satistical methods
involved using Bayesian inference via Markov Chain Monte Carlo (MCMC)
simulation for diagnostics where the unbiased samplevas centered on O
(determnes probability of ageing bias). Thesults consisted offunctional
regponses indicatg no significant differences in pulse betwetkie reference and
test species When the functional response washtered orzero, there wagso bias
betweenthe referencechronologyand POP On the other hand, the functional
response wasat centered orzerofor canaryrockfish which may not be indicative
of bias due toa difference inthe geographical regions Helser concluded his
presentation by saying that using tieerect referencehronologywith test sample
is necessary for bomb d@carbon dating; amulti-level Bayesian approach
provided the framework for hypothesis testingnd thefunctional form ofgd“C
signatures vary bgpecies/atitude, upwelling, and other factorsThere wereno
guestions

2. Stephen Wischniowski (presented by Tom Helser) Incorporation of Bomb
Produced™“C into Fish Otoliths: An Example of BasiBpecific Rates from the
North Pacific Ocean. (15 minutes)

Dr. Tom Helser presenteid place of Stephen Wischniowski on thedrporation
of bombproduced“C into otoliths Themethod assumptioriscludedspecies sed

for the reference chronologthat receiveal radiocarbon fromthe same system or
source ashe test sgcies tobe validated Only the first yea® snaterial was

measured The goal of the research wat developa new knownage bomb

produced*C reference for eastern Bering SBacific halibut and other szies,

when compred to GOAPacific halibut Helser concluded by stating thatgional

differencesin *'C incorporation werdikely due to basinspecific oceanographic
processs (latitudinal gradient)and mixing rates No questionswere posed for
Helser.

3. Craig Kastelle i Use of the Stable Oxygen Isotop&O, in Otoliths as an
Indicator of Fish Life History Events and Age Validation(25 minutes)

CraigKastelle presented his research on the of stable oxygen isotopD, asan
indicator of fish life history evestand age validationincluding habitat usage,
estimating water temperature, developing age determination criteria, estimating
probability of ageing error, and investigating climate change effdetairspecies
(Pacific cod [PCOD], saffron ©d, small yellow coaker andyellow fin sole) were

used in the study. In regards to thge validationof PCOD the peaks of'®0
determined ageas well as life history By estimating the probability ofgeing

error (bias) cycle of ®0 used to determinghe fi t r ueedageimg error was
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determineddy agefor 2 to 5 yeas, and all ages combined usingample size oN

= 40 over the age rangewith four replicate age readingsKastelle found that
fractionation in otoliths is inversely related to tesrgture As ‘°O was measured
sequentially across an otolitthe readingsspamed thef i s hdés landae hi st
seasonal cycle, or trend, should be seefio obtain *®*0 samples, Kastelle
micromilled material along specific trajectories, wheeach track goes
progressivelyfrom center to edge, representin% life histo@nce the micromilled
otolith was sampl ed 0 tohtent wae analyzedatin t pow
secondary ion mass spectrometry (SIMS), & higsolution sampling technique.
Severalfactors affecting*®0 in otoliths included the®0O content of waterfish
migration, and milling resolution (especially in later years)The **C milling on

PCOD otoliths yielded results that differed from G®Acific halibut reference, so

an *®0 plot was made to confirm life hsty or ontogenetic migrations Upon

concluding his presentatiobr. Tom Helsermentioned that as fish descendshe

water column*C signal and uptake declineBeth Mattaconfirmedthatjuveniles

reside in shallow regions, which could resulttfie trend of**C seen in the plot,

relative tothe Pacifichalibut reference curve

(Note: Due to ti me constraints, Kevin Mc
presentationsvere rescheduled for Thursday, April 16, 2015.

C. Topic Session 3: AgeBased Models for Fisheries Stock Assessment and
Management

1. Dr. Kray Van Kirk 7 Ageing and Stock Assessment: Uncertainty in Data and
Analyses(20 minutes)

Dr. Kray Van Kirk gave a presentation ormgeng and stock assessmentith
respect touncertainty in data and analyse#ie reviewedthe meaning oftock
assessmentwhich is defined asn effort to determinethe response ofa given
population(stock)to fishing Stock assessors analyaemmercial catch, biological
and survey data Dr. Van Kirk stated that thstock assessemt model predicta
response when changing parameter valpasameter values are changed to match
model output to observed datdHe also said that although tktock assessment
construct shows trends in abundance, ¢atol exploitation ratest is meaningless
without the age structure For examplejn confounding scenarios whecatch and
exploitation rate increase while abundambecreasesstock assessors need to
answer AWhy?06 by | ooking at r ecrSwdkt ment ,
asessors are able to track cohort strergtid attempt to quantify recruitment
(birth), growth, fisheries removals, and deattnich in turn may inform fisheries
management decisions arejulatiors based on factors learnéelg., recruitment,
maturity, gea selectivity and senescengce Age variabilityoccurs when there are
discrepanciesvhen agers have a difficult time ageing otolitfesg., sablefish
extremely variable relative to length)Dr. Van Kirk stressed the importance of
second reads and age idation which are critical to stock assessmerithereat
world effectsof obtaining precise age estimates is palpable, wherstiyding
ageing error highly impacts fish populationsignoring ageing errohas huge
impacts on managemesince ageing isa critical, pivotal foundation for stock
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assessmentsAfter Dr. Van Kirk concluded his presentation, he answeqresktions

from the audience. Delsa saidthe AFSC hasan ageing error matrix and
emphasizé importance ofinteragencyexchanges Dr. Van Kirk said exchanges
would help eliminate ageing error for specieBr. RaoufKilada said the ageing

error matrixis not relevant to crustacegnghich wasconfirmed byDr. Van Kirk.

Dr. Tom Helser asked aboutomparingtwo subsamples ofengthat-age from
commercial samples In response, Dr. Van Kirkould not distinguish between
precision and accuracy fifie known lengthatage has not le@ determined Sandy
RosenfieldaskedDr. Van Kirk if he sends outliers back to ageing agencies o re
examine (e.g.to dstinguishsampler erroversusageing error)Kray questioned
whether or not to throw out such an agRosenfield followed this question by
askng if the level of ageinglifficulty is included intheageing error matriandDr.

Van Ki r kwas thathe slificilty is inherent as there needs to be a separate
ageing error matrix for each species and it needs to be recalculated every time a
new age reader is added to the mRussmentioned her agency has encountered
variability in age data with fishta given length Irina Benson suggested looking at

the same samples Helser mentioned and conduct analyses after plotting normalized
di stribution and for these analyses age
experience for that species.

Thursday, 16April
X.  Working Groups and Workshops

A. Crustacean Workshop (Age and Growth Laboratory)

Interest from the CARE membership resulted in a special workshop being organized for
the 2015 CARE Conference that focused on a new age determination technique
develged by Dr. Raouf Kilada from the University of New Brunswick, Saint John. Dr.
Joel Webb (ADF&Gi Juneai assisted Elisa Russ (CARE Chair) in the organization
and planning of the workshop, and also assisted Dr. Kilada in conducting the workshop.
SomeCARE members have already been involved with shellfish age determination for
bivalves (e.g. geoduck clams, weathervane scallops) and TSC was consulted for
approval prior to planning the crustacean workshop. The workshop focused on
Dungeness crab, snow cralmdaspot shrimp (prawn), and participants provided
specimens.The AFSC had excellent facilities and equipment to host the workshop and
aspects included dissection of the age structuregestalks and gastric mills (crab
only), embedding in resin, sectiogi, and imaging. Participants in the workshop were
able to successfully prepare specimens for age determination. There were a total of 20
participants from AFSC, ADF&G, CDFO, ODFW, and WDFW. Participants anticipate
future age structure exchanges andbcation work as techniques are further developed
and implemented.

B. Working groups (Traynor Room or Room 2079

1. CARE Manual/Glossary Subcommittee
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The members of the manual working group are lead Elisa Russ (ADHR3@#nel),

Betty Goetz (AFSC), and new mées Lisa Kautzi (ODFW)and Chris Gburski
(AFSC). BarlaraCampbell (CDFO) is also a member although she was unable to
attend the working group meeting at the 2015 CARE meeting dauedoflict with

the sablefish working group. The Manual/Glossary Comrae working group
members develop and update -agading chapter sectiomsd definitions for age
reading termsas suggestedand contributedoy CARE members. These chapter
sections and definitions are subsequently approved by CARE members and added
to theCARE Manual/Glossary.

The subcommittee addressed 2013 manual recommendations, drafted 2015
recommendations, and delegated tasks. Tasks include compiling edits and
finalizing the lingcod section thahe ADF&G T Juneau (ADU) staff submitted,
incorporate tm sectioning methods and edit rockfish ageing section (Elisa),
compile information from all agencies on baking otoliths and draft section (Elisa,
Betty, Lisa), revise draft of ergonomics section to be included with equipment
information (Betty) [Julie Peae (AFSC) attendedhe manual working group
meeting provided additional suggestions/information on ergonomic equipment
from the perspective ofnew age reader and will supply equipment list to Betty by
end of April], and drafthe walleye pollock sectio (research and provide draft at
2017 meeting Elisa).

An Acknowledgments Section will be prepared for manual version generated after
the 2015 CARE meeting and the manual subcommittee will work with the website
subcommittee to post archived editiongled manual. The manualvorking group

will review the sablefish section once submitted thne sablefish working group.

The manualworking group will work withDr. Cindy Tribuzio (AFSENMFS 1

ABL) on a new spiny dogfish section for the manual since sherafisd anage
determination manual for that species in process of publication. After review and
approval by thenanual workinggroup all revisions will be submitted to the full
CARE membership for final review and approval followed by incorporation into
the CARE manual. Recommendations are included in CARE to CARE 2015.

2. CARE Website Subcommittee

The CARE Website Subcommitteeembers ardon Short (AFSC) lead webmaster,

Nikki Atkins (NWFSC i not present), and new membdps. Thomas Helser
(AFSC) and Dion Oxman (ADF&G 1 Juneail The CARE website
(http://care.psmfc.orgy/ working group administersthe website including
appearance, operation, and access to the site, through the cooperation of the PSMFC
website and webmaster. Short requested 2014 produaimmbers and will update

the CARE website with 2014 production numbers, 2014 age structure exchanges,
and the 2015 CARE meeting minutes once approved. Atkins continued to maintain
the CARE Forum in 2014 (link on website).

The website subcommitteseeting adoincluded Tim Frawley (ADF&G Juneau
recruited by Dion Oxmgnby teleconference to discuss the future of the existing
website. The website working group discussed the possibility of adding
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publications of fish ageing and validation to the websitdatrélevantinformation

is more accessible to the age reading community and stock assessaopti@mne

was to add links to the existing species information page and the ageing method
table. Another option is to create a more sophisticated databasenubitiat would

allow users to search by species, ageing technique, validation method, author,
etc. Publication entries could be added by agency representatives into an online
form that would populate the database back end, and automatically link to
approprate species information pageADF&G staff expressed interest in building

the web application if they would be able to employ their expert knowledge of
ASP.NETand IIS Web Services on the projedthe existing web technology of
Joomla that utilizes mySQL and PHP is not a technology they support.

The CARE websités on a Joomla 1.0 document management system (DMS) that
was implemented in 2008 on a PSMFC servEhe Joomla version is past its
supported lifespan and the current version of Joomla is B.4s a major
undertaking to update the website to the curvension of Joomla, so we discussed
the possibility of converting the site and the CARE Forum to a different
technology. Tim expressed willingness to support the effort to move to an
ASP.NETwebsite if that option is available on the PSMFC web serden Short
agreed to research options with PSMFC to see whatehare available. As of
2012, PSMFC themselves had switched from Joomla to a WordPress website, so
that is one option if CARE decides to leave Joomla for another open source DMS.
Both Jon and Tim expressed concern about committing to a major projecssuch
converting the CARE website, but both are willing to assist on the project as time
allows.

3. Charter Subcommitteei Elisa Russ (ADFG) and Betty Goetz (AFSC)

The Charter, initiated in 2000, provides a framework in which the original intent of
CARE may cotinue. It also familiarizes new CARE members to the function of
CARE and the responsibilities of its officers and members. stilsommittee is
responsible for facilitating changes and updates to the Charter, and the charter was
revised following the 2006 ARE meeting.

The charter working group reviewed the charter and made recommendations to
CARE to edit information on timelines including TSC report preparation following
same year CARE meeting, add information on submission of production numbers
(speciesaged table), and coordination with the Chair and host agency regarding
meeting logistics. The revised charter will be submitted to the membership for
approval by June 2015.

4. Sablefish ad hoc Working Group

Current members are Delsa Anderl (AFSC) as ¢ael land other memberglude
Patrick McDonald (NWFSC' PSMFQ, Kevin McNeel (ADF&G T Juneal,
BarbaraCampbell (CDFO), John Brogan (AFS&)d new membsiLance Sullivan
(NWFSC1 PSMFQ and Kristin Politano (ADF&G Juneau) Due to some past
members leaving their positions, tasks were reasdigmth plans to update the
Sablefish section in the age determination manual with the draft complete by the
end of 2015 and submission to the manual subcommittee by summer 2016, with


https://webmaila.alaska.gov/owa/redir.aspx?SURL=Nb-Oi9U-MME5hFuSVFYW9w40MFtz_SiRWTuptHTdDfK8bIKKuUbSCGgAdAB0AHAAOgAvAC8AQQBTAFAALgBOAEUAVAA.&URL=http%3a%2f%2fASP.NET
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XI.

review and approval by the membership prior to the 2017 CARE meeting.
Additionally, somemembers of the group reviewedlefish otolitls to continue
work on calibration and age determination criteria.

5. Shortraker Rockfish ad hoc Working Group

This is a new ad hoc working group formed for the 2015 CARE meeting with
exchangesompleted prior to the meeting. Working group members are Charles
Hutchinson (AFSC) as the lead and Kevin McNeel (ADF&@uneal, Joanne
Groot (CDFO), Delsa Anderl (AFSC), and Stephen Wischniowski (CDOFO
absent). The $hortrakerRockfish working group envened in 2015 and discussed
the age structure exchang¢ £ 46; 2 exchanges GOA & Canadian stocks) that was
initiated in 2014 between 5 members of the working group from AFSC, ADF&G,
& CDFO. The group utilized camera microscopes and imaging softwairegdur
mini-workshop to discuss the sectiorgmbrtraker otoliths and pattern interpretation

in detail.

AFSC members dve the most experience ageiggortraker rockfish and the
working group was utilized for calibration and training for the less experkage
readers. In addition to the members of the working group, three additional CARE
members from AFSC and ADF&G participated for training on patte
interpretation. Shortrakeockfish growth patterns exhibianychecks duringhe
early years up urtiapproximately ageof 20 years and then uneven growth
increments after ag0. The Shortraker étkfish working group made a
recommendation to continue work on pattern interpretation through future
exchanges of age structures (otoliths) and images cuingna a finalShortraker
Rockfish workshop at the 2017 CARE meeting with the intention of developing the
ageing criteria.

C. Hands-on microscope work and calibration(Traynor Room)

1. Sign up for dual scope station u3akle 2: 2015 CARE Hand©On A& c ® p me 0
Sessiol), microscope imaging station and micromilengonstration Table 3:
Microscope Imaging Station and Micromill Demo SignsJJp

D. Poster Sessioni Poster presentations available for viewing all dag formal session
with presentersvill be 37 4 pm. Abstractarein Appendix IV.

Oral Presentationsi continued from April 15, 201BAbstracts inAppendix 1V .)
A. Topic Session 2:Age Validation Studies

1. Kevin McNeel i Assessing Yearly Growth Increment Criteria Used to Assign
Ages for Groundish at the Alaska Department of Fish and Game Age
Determination Unit Using Bomb RadiocarbolfC. (20 minutes)

Kevin McNeel presented his study ossassing yearly growth increment criteria,
using bomb radiocarbonHewent over precision and accuracygtiams, as well as
methods to prepare otoliths f5iC analyses via accelerator mass spectromefry
yelloweye rockfish and Pacift halibut reference curvavere both used due to
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reference curveshape likelydepenthg on various biotic and aditic factors
McNeel stated that thesults indicaten overall agreement of ages wifiT data,

but sample size must be adequaielarge enough to compare withe reference
curve. Dr.RaoufKilada asked about using the reference curveafoenthic \ersis
pelagic species and thie minimum sample size was nine samples or individuals
McNeel said thatthe reference curve should matthe species found a& given
depth ofthe water column Elisa Russasked about whether specimens were of a
known agewhich McNeel confirmedfor the halibut reference curve, but not for the
yelloweye rockfish

2. Kristin Politano 7 Using Otolith Measurements to Refine Quality Control
Procedures.(20 minutes)

Kristin Politano presentedresearch done by the ADU on uwsing otolith
measurements to refine quality control procedurddeasurementsof length,
height, and weight were taken from toliths after at least2 weeks of drying and

prior to age reading The datawas entered intothe Oracle database via digital
integration (with noted features)l > 250,000 structuresPolitano mentioned that
taking otolith measurements will improve guglitontrol which involves two
stages. Stage | aims to develom ketter age proxy using otolith morphometric
analysisversussomatic length(change in fish length slows with age)lt was
determined that mean otolith length and height at age exhibit a simagionship

to somatic length, however mean otolith weight at age exhibits a nearly continual
increase and is therefore a better proxtage Il aims to identify outling age
estimates assumingthat morphometric data is accurateData filter models of
otolith weight and somatic leng#i agewveredevelopedandafi Go | d i nhethadk s 0
used to identifythe correct standard deviatiorrZ) as a cutoff for detection of
outliersthat would include natural variability of population, as welicentify most
gross outliers(transcription, translation, and calibration errors)These quality
control procedures have been implemented to screen 100% of primary ages for
yelloweye rockfish, sablefish, lingcod, shortraker rockfistugheye rockfish, and
geoduck. Ouitliers are flagged for a blirading by primary readand if error per
specimen exceeds speei®ecific control limits, the specimen is flagged for
resolution. The next steps are to refindae model, evaluatet against validated
specimens, explore other uses for otolith morphansggpecies ID)andreportthe

data in OceanAK(ADF&G centralized portal for fisheries management data)
Politano concluded by saying thatolith weights areuseful in quality control
procedures, data and database structurenmaon areavailable,and models need

to be refined BethanyStevick (WDFW)asked aboutgeat-length error being
included inthe model Politanosaidthaterror is not included. Bethanyalsoasked

if error checking is don#&o account folhuman errar Politanocorfirmed this and
referred to quality control procedures andreads for outliers Colin Jones
(WDFW) asked about collecting consistent data from a particular otolith side and
Politanosaid that examiningotolith morphology for each speciesa goal of te
project Dion Oxman ADF&G i Juneau)also mentioned environmental factors
would be good to look at faromparisorfor a given otolith side Dr. RaoufKilada



2015 CARE Meeting Minutes 25

asked about usintipe relationship between age and somatic growtbNeelsaida
multivariate nodel would be useful.

Friday, 17 April
Xll. Recommendations

2015 CARE to CARE

To start off the 2015 recommendatioBgfty Goetz (AFSCpluggestd updatingthe CARE
website on thdistory of CARE after each meetity highlighting key accomplishments
Goetz mentioned a focus was included in the history of CARE and also recommended the
CARE Secretary might take responsibility for recordihghistory of CARE Elisa Russ
(ADF&G 1 Homer) suggested that she, Lan8ellivan NWFSC i PSMFQ, and Chris
Gburski AFSC) could work together to documetite2 0 1 5 me et i n gsbuwsskik e y
confirmedthatworking as a small group would be helpful to put togethe015 record

of the CARE meeting

Russ theriinalizedthe following2015CARE to CARE recommendatiomsth the group

A. Recommends the Manual/Glossary subcommittee continue the revision and expansion
of the CARE Manual on Generalized Age Determination with the following sections:

1. Lingcod Otolith Ageing section finalize thedraft in May 2015thanks to ADRG
I Juneau ADU staffand submito membership for approvad 2015;

2. Thin Sectioning Methodsection© add a section underthe General Ageing
Procedures; finislthe draft, finalize edits, and submit to membersfap approval
prior to 2017 meeting

3. Rockfish Ageing Proceduressection i finish draft, finalize and submito
membership for approvalkior to 2017 meeting

a. Edit to avoid redundancy with Thin Sectioning section,

b. Revise/move some information to General Otolith Ageing Procedures section
where appropate;

4. Add section on baking otoliths under Geneoawblith Ageing Procedurek research
methodologies with agencies where technigaresemployed and submit draffior
2017 meeting

5. Ergonomicssectionto be included with general infmation on equipment wit
included list of ergonomic equipment recommendations for age readers; finish
draft, finalize, and submib membership for approval in 2015

(Note Goetz added that she is soliciting input on the risks of age reading
and prevention measures using ergmics);

6. Walleye Pollock Ageing Procedursgection(new)i collaborate between agencies
and submit draft 82017 meetindusethe AFSC manual aa starting point)

n c
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7. Sablefish Ageing Procedures sectibrdraft will be completed byhe Sablefish

working groupby end of 2015 therafter editsandrevision it will be submitted to
the CARE Manual working group by June 2016 for finalization with submission to
membership for approval prior to 2017 meeting

Spiny Dogfish Ageing Procedures section (néwgrepare daft for 2017 meeting
(following publication of CARE membérDr. Cindy Tribuzio,spiny dogfish age
determination manuscript and use techniques described)

Remove documentation sections regarding changesCARE Manual (also
incomplete)

a. Add Acknowledg@ments sectioin submit to membership for approval for 2017
meeting

b. See Recommendation B to post archived editions

B. Recommends the CARE Manuabrking groupsubmit archived editions of the CARE
Manual to the website committee for posting on the CARE welsi preserve
historical records.

C. Recommends that the CARE Forum be continued.

D. Recommends the website committee research the possibility and process of adding
publications of fish ageing and validation to the website so that relevant information is
more &cessible to the age reading community and stock assessors,

1.

One option is to add links to the existing speciesrinfdion page and the ageing
method table

Another option is to create a more sophisticated datddaakesndthat would allow
users to sealchby species, ageing techniques, validation method, author, etc.

Publication entries could be added by agency representatives into an online form
that would populate the database baokl, and automatically link to appropriate
species infanationpages

E. Additional recommendations for the website to be completed prior to 2017 meeting are
as follows:

1.

Add informationat thetop ofthe Species Inftmatonpage t o fACheck wit
agency about changes in historiccdadr techr
mo s t recent reporting year, o0 or adjust i
Recommendatiof;

a. Considerhow to document changes in methods and age reading techniques by
agencies for specific species and the process to report this infarnfat,
website through specispecific methods, addendum to manual, and/or new
document) discuss at 2017 meeting by agency.

2. Edits such as consistent capitalizationtomSpecies Infonationpage

3. Update agency production numbers annually

a. Include metods for current year and use appropriate codes (B&BN = Break
andburn, B&BK = Breakandbaksg;
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b. UpdateSpeciesinformationpage to include new codes

4. Add table for agency contactgith email address if possible, hyperlink from
Ageing Method table (Agay field);

5. Add a webpage for age structure inventories (links mayirb@ spreadsheet or
hypetinks) for participating agencies, including proto¢obt everyone will have
inventorie$.

F. Recommends the Website committee research the possibility of cogviirCARE
website and CARE Forum to a different technology (Joomla isodate and it
requires a major undertaking to update to new version), as follows:

1. Consider moving to an ASP.NET website and research options available on the
PSMFC web server; hower, the amount of work involved and cost will be
assessed prior to implementation;

2. Another option is to consider a WordPress website (as of 2012, PSMFC switched
from a Joomla to a WordPress website); if, instead CARE website committee
decides to leave Jaoda for another opemource DMS, load a new version of
Joomla for the CARE website, or other recommended CMF (e.g., WordPress or
Drupal)

G. Recommends the Charter Working Group revise the charter and submit it to CARE
membership for approval in 2015; changeaclude:

1. Informationon timelines including preparation of TSC report following same year
CARE meeting

2. Submission of production numbers (species aged tatrid)
3. Chair coordination with host agency regarding meeting logistics

(Note: It was noted thathe Chair has to have executive summary
completed immediately upon conclusion of the 2015 CARE meeting).

2015 CARE to TSC

A. Recommend removing the TSC to CARE 2014 recommendation to produce a set of
best practices for sherind longterm otolith preservain and storage. Currently,
there is no consensus on the best storage protocol between, or even within, agencies
because method suitability may be dependent on species, fish age, and/or archive space
availability;

1. Reports from agencies using glycetitymol, including recommended recipe for
solution, will be included in TSC report

2. Agencies will continue to research whether current methods oftéyng storage
are adequate for preseryg otolith integrity.

B. Recommend that new age readers are oriented tal@leaergonomic equipment, and
its proper use for minimum strain. Further recommend that the purchase and use of
ergonomic equipment should continue to be implemented and supported by agency
managers, and proactive standard operating procedures be de f@aprevent
workplace injuries;
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1. Reports onthe use of ergonomic equipment were provided by CARE member
agencies in 201&and

a. Most upgradesvere implemented after requests by age reading staff or local
project managers
b. Although some agencies hayeevenaitive and proactive protocols in place

through either selévaluation ¢$ee Appendix V) or ergonomic specialists
Availablefor evaluation of workstation, neg¢d ensure that is available for all

agencies.

C. Recommend that CARE continues to explore and devedapmethods of shellfish age
determination.

D. Recommends that the TSC schedule their-yeltt meetings (same year as CARE
meeting) no earlier than the last week of April (preferably later) in order to allow the
CARE Chair adequate time to prepare the ref@oiSC.

(Note: CARE meeting for 2017 has been scheduled for the first week of April to
allow at least two weeks to prepare the CARE report to TSC (if the TSC meeting
is scheduled no earlier than the last week of Ajpribee XIlII. B.

Xlll.  Concluding CARE Business

A. Administration nominations
1. Nominate Chris Burski (AFSC)as Chaifi Accepted
2. Nominate Lance SullivalNWFSC i PSMFQ as Vice Chaiii Accepted
3. Nominate Kevin McNeefADF&G 1T Juneaups Secretary Accepted

B. Schedule and location of 2017 meeting
1. CARE meeting will be held during the first week of April in 2017.

a. It was ecommenddthat the 2017 CARHEneeting be held as early as possible
due to TSC meetingeing held during last week of Apriland CARE Chair
must prepare CARE repoptior to the TSC meeting. Elisa Russ ADF&G 1
Homer)initiated the CARE recommendatidéa TSC that they consider having
their meeting no earlier thahe last week of April.Russ alssuggestedhaving
the meeting in Seattle (Craigastelle [AFSC]recommended havinghe
meeting in a different location; Delgenderl [AFSC]recommendedhe IPHC
facility, but Joan Brsbergsaidthatspace is limitejl

2. CARE 2017 meeting will bbeld at AFSCin Seattle, WA

a. Russgave thanks to AFSC foproviding andensuringthe availabiity of
facilities; Anderl and Kastellewill spread responsibility to ensure AFSC will
host CARE meeting in 2017

XIV. Working Groups and Hands-on Workshop

A. Working groupd additional time available to meet and schedule tasks for 2017
B. Handson Workshog dual microscopes available for calibration work until noon
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XV. CARE Business Meeting Adjourred by outgoing CARE Chair Elisa Russ.
XVI. CrustaceanAge Determination Workshop Resumeauntil end of day.

A. May adjourn earlier depending on student needs
B. Workshop fhal report located idppendix VI.

29
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Table 1.2015CARE Attendance Lis{April 1471 17, 2015, Seattle, Washington, U.S.A.

Last name | First name Agency Location | Country Email

Pollak Andrew ADF&G Homer USA andrew.pollak@alaska.gov
Russ Elisa ADF&G Homer USA elisa.russ@alaska.gov
Dinneford | Rob ADF&G Juneau USA rob.dinneford@alaska.gov
Frawley Tim ADF&G Juneau USA tim.frawley@alaska.gov
McNeel Kevin ADF&G Juneau USA kevin.mcneel@alaska.gov
Oxman Dion ADF&G Juneau USA dion.oxman@alaska.gov
Politano Kristin ADF&G Juneau USA kristin.politano@alaska.gov
Smith Quinn ADF&G Juneau USA quinn.smith@alaska.gov

Van Kirk Kray ADF&G Juneau USA kray.vankirk@alaska.gov
Webb Joel ADF&G Juneau USA joel.webb@alaska.gov
Bevaart Kayla ADF&G Kodiak USA kayla.bevaart@alagkgov
Brodie Joan ADF&G Kodiak USA Joanbrodig@alaska.gov

El Mejjati | Sonya ADF&G Kodiak USA sonya.elmejjati@alaska.gov
Tribuzio Cindy AFSC/NMFS- ABL | Juneau USA cindy.tribuzio@noaa.gov
Anderl Delsa AFSC Seattle USA delsa.anderl@noaa.gov
Benson Irina AFSC Seattle USA irina.bensoi®noaagov

Brogan John AFSC Seattle USA john.brogan@noaa.gov
Gburski Chris AFSC Seattle USA christopher.gburski@noaa.gov
Goetz Betty AFSC Seattle USA betty.goetz@noaa.gov

Helser Thomas AFSC Seattle USA thomas.helser@noaa.gov
Hutchinson | Charles AFSC Seattle USA charles.hutchinson@noaa.gov
Kastelle Craig AFSC Seattle USA craig.kastelle@noaa.gov
Matta Beth AFSC Seattle USA beth.matta@noaa.gov

Pearce Julie AFSC Seattle USA julie.pearcé&dnoaagov

Piston Charlie AFSC Seattle USA charlie.piston@noaa.gov
Short Jon AFSC Seattle USA jon.short@noaa.gov

Tenbrink Todd AFSC Seattle USA toddtenbrink@noaagov

White Vanessa | AFSC Seattle USA vanessavhite@noaagov
Campbell | Barbara CDFO Nanaimo | Canada | Barbara.Campbell@dfmpo.gc.ca
Dunham Jason CDFO Nanaimo | Canada | Jason.Dunham@dfmpo.gc.ca
Fong Ken CDFO Nanaimo | Canada | Ken.Fong@dfempo.gc.ca
Gillespie Graham CDFO Nanaimo | Canada | Graham.Gillespie@dfmpo.gc.ca
Groot Joanne CDFO Nanaimo | Canada | Joanne.Groot@dfmpo.gc.ca
Rutherford | Denns CDFO Nanaimo | Canada | dennis.rutherford@dfmpo.gc.ca
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Table 1 (continued). 2015 CARE Attendance List (April 1417, 2015, Seattle, Washington)

Last name | First name Agency Location | Country Email

Forsberg | Joan IPHC Seattle USA joan@iphc.int

Gibbs Linda IPHC Seattle USA linda@iphc.int

Johnston | Chris IPHC Seattle USA chris@iphc.int

Rudy Dana IPHC Seattle USA dana@iphc.int

McDonald | Patrick NWFSC Newport | USA patrick. mcdonald@noaa.gov
Sullivan Lance NWFSC Newport | USA lance.sullivan@noaa.gov
Whiteside | Cassandra| NWFSC Newport | USA cassandra.whiteside@noaa.gov
Kautzi Lisa ODFW Newport | USA lisa.a.kautzi@state.or.us
Claiborne | Andrew WDFW Olympia | USA andrew.claiborne @dfw.wa.gov
Hildebrandt| Anna WDFW Olympia | USA Anna.Hildebrandt@dfw.wa.gov
Jones Colin WDFW Olympia | USA Colin.Jones@dfw.wa.gov
Rosenfield | Sandy WDFW Olympia | USA greenthumb51@hughes.net
Stevick Bethany WDFW Olympia | USA Bethany.Stevick@dfw.wa.gov
Topping Jennifer WDFW Olympia | USA toppijat@dfw.wa.gov
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Table 2.2015 CAREHand®n fAScope Ti meo Session

Dual Microscope Station 1

Thursday, April 8, 2015

Time: Species: Participants/Agencies: Comments:
China Rockfish Cassandra Whiteside (NWFSC|
8:30 a.mJ 10:30 a.m. | Quillback Rockfish | Andy Pollak (ADF&G) Calibration

Yelloweye Rockfish

Chris Johnston (IPHC)
Joan Brodie (ADF&G)
Rex Sole Linda Gibbs (IPHC) Calibration
Dana Rudy (IPHC)

John Brogan (AFSC)

1:30 p.mJ 3:30 p.m.

Chris Johnston (IPHC)
Joan Brodie (ADF&G)
Greenland Turbot | Linda Gibbs (IPHC) Calibration
Dana Rudy (IPHC)

John Brogan (AFSC)

Rob Dinneford (ADF&G)
Andy Pollak (ADF&G)

4:30 p.mJi 5:30 p.m. | Pacific Tomcod . Calibration
Craig Kastelle (AFSC)
Lance Sullivan (NWFSC)
Friday, April 17, 2015
Time: Species: Participants/Agencies: Comments:
) _ Andy Pollak (ADF&G) o
1:30 p.mi 3:30 p.m. | Canary Rockfish Calibration

Patrick McDonald (NWFSC)

Table 2 (continued). 2015 CAREHand©®n fA Scope Ti meo Session

Dual Microscope Station2

Thursday, April 16, 2015

Time: Species: Participants/Agencies: Comments:
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Chris Johnston (IPHC)
8:30 a.mJ 10:30 a.m. | Mixed Species Dana Rudy (IPHC) Calibration
Linda Gibbs (IPHC)

Andy Pollak (ADF&G)

Sonya El Mejjati (ADF&G)
10:30 a.mi 12:00 p.m.| Pollock Betty Goetz (AFSC) Calibration
Chris Gburski (AFSC)
Joan Brodie (ADF&G)

Dual Microscope Station3

Thursday, April 16, 2015

Time: Species: Participants/Agencies: Comments:
Joan Brodie (ADF&G)
8:30 a.mJi 10:30 a.m. | Lingcod Kristin Politano (ADF&G) Calibration

Sonya El Mejjati (ADF&G)

Patrick McDonald (NWFSC)
Kevin McNeel (ADF&G)
10:30 a.mi 12:00 p.m.| Sablefish Lance Sullivan (NWFSC) Calibration
John Brogan (AFSC)
Kristin Politano (ADF&G)

Kristin Politano (ADF&G)
1:30 p.m. 3:30 p.m. | Goeduck Bethany Stevick (WDFW) Calibration
Colin Jones (WDFW

Table 2(continued). 2015 CAREHand©®n A Scope Ti meo Session

Dual Microscope Station4

Thursday, April 16, 2015

Time: Species: Participants/Agencies: Comments:
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8:30 a.myi 10:30 a.m.

Pollock

Chris Gburski (AFSC)

Joan Brodie (ADEG)

Sony El Mejjati (ADF&G)

Calibration

Betty Goetz (AFSC)

10:30 a.mi 12:00 p.m.

Lingcod

Kristin Politano (ADF&G)

Joan Brodie (ADF&G)

Calibration

Rob Dinneford (ADF&G)

1:30 p.mJ 3:30 p.m.

Lingcod

Sonya El Mejjati (ADF&G)

Rob Dinndord (ADF&G)

Sandra Rosenfield (WDFW)

Calibration

Lance Sullivan (NWFSC)

Patrick McDonald (NWFSC)

3:30 p.mi 4:30 p.m.

None Reported

None Reported

None Reported

Table 3. 2015 CARE Microscope Imaging Station and Micromill Demo Sign Ups

Microscope Imaging Stationi Shortraker Rockfish Ad Hoc Working Group

Thursday, April 16, 2015

Time:

Species:

Participants/Agencies:

Comments:

8:30 a.mi 10:30 a.m.

Kevin McNeel (ADF&G)

Charles Hichinson (AFSC)

Elisa Russ (ADF&G)

Shortraker Rockfisk

Betty Goetz (AFSC)

Kristin Politano (ADF&G)

Joanne Groot (CDFO)

Calibration, exchangs
and Training
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Delsa Anderl (AFSC)

Micromill Demonstration by Craig Kastelle (AFSC)

Friday, April 17, 2015

Time: Participants: Agencies: Comments:
Andrew Claiborne | WDFW
Bethany Stevick | WDFW
Joanne Groot CDFO
Barb Campbell CDFO
10:30 p.mi 11:30 p.m. | Rob Dinneford ADF&G None
Lance Sullivan NWEFSC
Patrick McDonald | NWFSC
Andy Pollak ADF&G
Elisa Russ ADF&G

Appendix I: 2015 CARE Agenda
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AFSC Sand Point Facility, NOAA Western Regional Center
7600 Sand Point Way, NE, Seattle, WA, USA
Bldg. #4, Jim Traynor Conference Room
April 14 7 17, 2015

C.A.R.E. Agenda

Tuesday April 14, 2015

Crustacean age determination workshaee workshop agenta

Wednesday April 15, 2015

Welcome and Opening Statements for C.A.R.E. 2015 Meeting B0
9:00am.)
A. Call to Order (Elisa Russ, CARE Chair)

1. Minutes will be taken by Lance Sullivan, CARE Secretary

B. Host Statements

1. Opening statements (Thomas Helser)
2. Host information (Chris Gburski, CARE Vigehair)

C. Introductions

1. Roundtable introductions (name, aggndocation)
2. Attendance, address, phone, email (written list)

D. Approval of the 2015 agenda

Agency Overviews and Updafg9:00a.m.i 9:45a.m)

CDFO (Steve Wischniowski)
. IPHC  (Joan Forsberg)
. AFSC  (Tom Helser)
. ADFG (Elisa Russ, Sony& Mejjati, Kevin McNeel)
. NWFSC (Patrick McDonald)
SWFSC
.WDFW (Andrew Claiborne)
. ODFW (Lisa Kautzi)
CDFG

CARE to CARE recommendations from 20l &Review (9:45a.m.1 10:15
a.m)

—IOQTMMUOW>

! Participationin the Crustacean Age Determination Workshop hvaised i workshop full
*No PowerPoint; 5 minute updates (staffing, organizational, new species/projects, etc.)
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A. Recommends the manual working group post archived editions ofAR&E Glanual
on the website with a link to the year of publication.

B. Recommends the Manual/Glossary committee continue revision and expansion of the
C.A.R.E. Manual on Generalized Age Determination with the following sections:

1. Lingcod Otolith Ageing finalize draft and incorporate into manual.
2. Thin Sectioning Methodl edit updated draft
3. Rockfish Ageing Procedures

a. Edit to avoid redundancy with Thin Sectioning section.
b. Revise/move some info to Otoliths Ageing Procedures where appropriate.

Add section on bahkg otoliths under General Ageing Procedures.

. Ergonomicg write short section to be included with general information on equipment.
. Walleye Pollock Ageing Proceduréglraft new sectioii collaborate between agencies.

. Sablefish Ageing Procedures Sentiorevise.

. Remove documentation sections in beginning of manual as is incomplete:

a. See Recommendation A to post archived editions.
b. Add Acknowledgements Section.

C. Recommends that the CARE Forum be continued.

D. Recommends the Website committee load a newarersi Joomla for the CARE
website, or other recommended CMF (e.g. WordPress or Drupal).

1. Future plans include:

a. Edits such as consistent capitalization on Species Info page,
b. Update agency production numbers,
c. Add webpage for age structure inventories.

E. Recomnend further study of otoliths stored long term in glycéhiymol,

1. Report on observations regarding the media in 2015,
2. Provide recommendation to manual committee in 2015 regarding storage.

F. Recommend to the Charter Working Group to expand charter tede¢imelines for
reports and meetings for possible additions to the charter pending CARE membership
approval.

IV. CARE to TSC recommendations from 2013

A. At the 2013 CARE meeting, the manual working group drafted a section on
Ergonomics for inclusion in the CARManual on Generalized Age Determination.
It is important that agency leaders recognize the health risks associated with age
reading and equipment options that may be available to mitigate these risks.

V. TSC to CARE recommendations from 2013

A. TSC acknowledg s CARE©®G s concerns regarding erg
extended period ageing fish and has recommended that the Parent Committee request
Agencies to investigate ergonomic remedies to minimize ergonomic injuries.

VI. TSC to CARE recommendations from 2014
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A. Held over ergonomic injury recommendation from 2013 and TSC suggested looking
at ergonomic injuries and solutions in similar assembly type work (circuit boards) and
medical pathology (microscope slide reading).

B. The TSC understands that CARE is looking ingués surrounding loAgrm storage
of otoliths. TSC suggests that CARE researchers document their findings and
develop a set of best practices for short and long term otolith preservation and

storage.

Break (10:15a.m.7 10:30a.m) 1 Posters may be seip prior to the meeting commencement
or during breaks today.

VII.

VIII.

Working Group Reports / Activity Since CARE 2011 (10&on.7 11:30
a.m)

A. 2014 TSC Meeting (Elisa Russ)

1. Replies to TSC regarding 2013/2014 recommendations.
2. Longterm otolith storage; reviewdm 2013; glycerirthymol observation reports.

B. Age structure exchanges (Chris Gburski)
C. Website (Jon Short)

1. Archived structures added to websifgrogress? Location, agency contacts, links (AFSC)

D. Forum (Nikki Atkinsi written report since absent)
E. CARE Manwal (Elisa Russ)

F. Charter Committee (Elisa Russ)

G. Sablefish (Delsa Anderl) tabled until CARE 2017

Topics for Discussion / New Business (11&86.7 12:00p.m)

A. Summary of ¥ International Otolith Symposium 2014 (Helser)
B. Other Conferences since 2013 thegmbers attended?

C. Species Info on the websit@eed Agency updates & verification
D. Additional topics

E. Nornragenda items

Lunch (12:00p.m.7 1:15p.m)

IX.

Oral Presentatioris3 Topics (1:15.m.7 5:00a.m)
A. Topic Session 1: New techniques in age deterionanethods

1. Dr. Raouf Kilada (crustacean workshop presenkénglly, we can say how old this crab is.
(45 minutes)

2.Irina Benson,Preliminary Results on the Use of Otolith Microchemistry for Developing
Ageing Criteria for Eulachon (Thaleichthys paci&u20 min)

B. Topic Session 2: Age Validation Studies
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1.Dr. Thomas HelsefEst i mati on of Agei ng Bi Signetkerésng Bo n
in Fish Otoliths: Beyond Plot and Clugl@0 min)

2. Craig KastelleUse of the stable oxygen isotop®), in otolithsas an indicator of fish life
history events and age validatig25 min)

Break (3:15a.m.i 3:30a.m)

3. Stephen Wischniowskincorporation of bomiproduced*’C into fish otoliths. An example
of basinspecific rates from the North Pacific Oce&b5 min)

4. Kevin McNeel, Assessing yearly growth increment criteria used to assign ages for
groundfish at the Alaska Department of Fish and Game Age Determination Unit using
bomb radiocarbon(20 min)

5. Kristin Politano,Using otolith measurements to refine quality cohprocedures(20 min)
C. Topic Session 3: Agbased models for fisheries stock assessment and management

1.Dr. Kray Van Kirk, The use of age data in contemporary fisheries stock assessment and
managemen{20 min)

Dinner at Elliott Bay Brewing Company, 12537ake City Way NE, Seattle (5:30
p.m.i ?)

Thursday, April 16, 2015

X.  Working groups & Workshops (8:30.ma i 5:00 pm., schedule lunch as

appropriate for respective grOL)ps

A. Crustacean workshdpsee workshop agenda
B. Working Groups (Traynor Room or Room 2079)

1. Meet and discuss activity since 2013
2. Formulate written recommendations and prepare for presentation Friday morning

C. Handson microscope work and calibration (Traynor Room)
1. Sign up for dual scope station use (time)
D. PosterSessioni posters available for wiging during breaks from other tasks all day

Friday April 17, 2015

Xl.  Recommendations (8:30m.i 9:00a.m)

A. 2015 CARE to CARE
B. 2015 CARE to TSC

Xll.  Concluding CARE business (9:@0m.7 10:00a.m)

A. Administration nominations
B. Schedule and location of 2017 meeting



2015 CARE Meeting Minutes 40

XIII. Working groups & Handen Workshog10:00a.m.i 12:00p.m)

A. Working Groupd additional time available to meet and schedule tasks for 2017
B. Handson Workshog dual microscopes available for calibration work until noon

XIV. CARE Business Meeting Adjourns (12:0.m)

XV. Crustacean Workshop Resumes (1p00.7 5:00p.m)
A. May adjourn earlier depending on student needs

Appendix I1: Long-Term Storage of Otoliths in Glycerin-Thymol Solution®

I. Resultsof a Preliminary Reviewon the Condition of Whole Otolit hs Stored
in Glycerin Thymol from Archived Collectionsat the Alaska Fisheries
ScienceCenter

Delsa M. Anderl, Age & Growth Program, Alaska Fisheries Science Center

At the 2013 Committee of Age Reading Experts (CARE) workshop, Sandra Rosenfeld, age
readerfrom Washington Department of Fish and Game, presented a problem she had recently
observed with their historic otolith collection stored in glycerin thym&8ome otoliths
appeared to show signs of deteriorati®he questioned whether glycerin thymohiproper
medium for longterm otolith storage. Currently, a number of ageing labs use glycerin
thymol including the Alaska Fisheries Science Center.

Two agencies, the International Pacific Halibut Commission (IPHC) and the Alaska Fisheries
Science Cente(AFSC) volunteered to do a cursory review of samples from their archived
otolith collections. The IPHC has an extensive archive of halibut otoliths stored in glycerin
thymol. AFSC stores flatfish otoliths in glycerin thymol and all other species anettuntil

2009 2010 when all otoliths thereafter were stored exclusively in glycerin thymol.

AFSC otoliths are archived at the Burke Museum storage facility located within the Fisheries
Building complex at the University of Washingto@ollection yearsange from the 1980s to
present and include specimens collected from scientific field surveys and from fishery
observers.Otoliths are stored in glass or plastic vials in collection boxes holding up to 140
otoliths and organized in cells of 10 columns &ddows. For this preliminary review, only
survey collected otoliths were examined.

*Reports ly A. Delsa Anderl, AFSC, and B. Joan Forsberg, IPHC
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Two flatfish species were chosen to revienwowtooth flounder N = 231), yellowfin sole
(N = 221) and two roundfish speciesblefish N = 276) andwalleye pollock N = 246).
Collection years chosen spanned from 1882011. SeeTables 1i 4 for the breakdown of
collection years per species.

At the Burke Museum storage facility, otolith boxes are stacked on metal shelves according
to collection year followed by spesie Boxes for examination were chosen from the-top
most box down from a collection year of the chosen spe€ésliths to be ranked for degree

of deterioration were chosen from each box starting with the first cell in the first column
followed by every ther cell down the same columiypically, 7 otoliths were examined

from each box until a total between 20050 otoliths per species were ranked.

Criteria used to rank the amount of observed otolith deterioration wereas follows
1 = Otolith appared pristine with no apparent deterioration and surface pattern was clear.

2 = Otolith appeared slightly dull but the surface pattern is appéfeqire 1). This is
considered good condition and will not affect cresstion ageing.

3 = Strong appearae®f a cloudy/chalky surface so that any pattern (if a surface pattern was
ever discrete) is obscured by the cloudy appearéfigare 2). This may be early signs of
deterioration.

4 = Surface layers are easily scraped/rubbed off the ofBlgre 3).

The findings of this preliminary review are summarized infttiewing tables

ARROWTOOTH FLOUNDER

Ranks n Rank 3-1
Years 1 2 3 4
1984 30 5 35 14.39
1987 10 16 8 3 37 29.79
1993 23 14 3 40 42.59
1999 16 5 21 23.8¢
2005 3 39 42 0.0%
2009 4 38 42, 0.0%
2010 14 14 0.0%
Rank totals 17 176 32 6 231 16.59




2015 CARE Meeting Minutes 42

Table 1.Results of the total number dairrowtooth flounder otolith deterioration ranked
according to collection yeaBlank cells represent no specimens found for that.ra

YELLOWEFIN SOLE

Ranks n Rank 3-1

Years 1 2 3 4

1987 4 21 17 42 40.59

1993 14 17 31 54.89

1999 3 22 16 4] 39.09

2005 4 31 7 42 16.79

2009 32 10 42 23.89

2010 9 11 3 23 13.00
Rank totals 20 131 70 0 221 31.79

Table 2. Results of the total number géllowfin sole otolith deterioration ranked according to
collection year.Blank cells represent no specimens found for that rank.

SABLEFISH
Ranks n Rank 3-1
Years 1 2 3 4
1985 36 9 9 54 16.79
1987 6 35 1 42 2.4%
1993 18 24 42 0.0%
1999 20 20 1 4] 2.4%
2005 13 29 42 0.0%
2009 20 16 7 43 16.39
2011 7 2 3 12 25.09
Rank totals 120 135 21 0 276 7.6%

Table 3.Results of the total number of sablefish otolith detation ranked according to
collection year. Blank cells represent no specimens found for that raBRmples
collected before 2009 were stored in ethanol.
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WALLEYE POLLOCK

Ranks n Rank 3-1

Years 1 2 3 4
1987 3 32 35 0.0%
1993 42 42 0.0%
1999 41 1 42 2.4%
2005 42 42 0.0%
2009 2 4] 43 0.0%
2011 5 37 42 0.0%
Rank totals 10 235 1 0 246 0.4%

Table 4. Results of the total number wfalleye pollock otolith deterioration ranked according
collection year. Blank cells represent no specimens found for that raBkmples
collected before 2009 were stored in ethanol.
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Figure 1. Example of an otolith condition assigned a rank 2.

Figure 2. Example of an otolith condition assigha rank 3.
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Figure 3. Example of an otolith condition assigned a rank 4.

45
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II. Longterm storage of otoliths in Glycerin Solutionat the IPHC
Joan Forsberg, International Pacific Halibut Commission (IPHC)

Background

Pacific halibut otolithshave been cleared in glycerin solution (50% glycerin/50% water) to
increase readability of the growth patterns since the 192D&liths are also stored in
glycerin solution after reading.Prior to 2002, otoliths were kept in open trays with
individual cells while they were being agedifter otoliths were aged, they were stored in
vials that held arountl = 25 otoliths, stacked one on top of the other, with numbered paper
labels between to separate and identify individual otolithise vials were thefiilled with

glycerin solution to completely cover the otolith&fter the transition to the bresdndbake

method for all otoliths, stacking in vials was no longer a suitable storage method because the
otolith halves could become separatdfiaked and age otoliths are now stored in plastic

trays that have individual cells to keep otoliths separate and lids that fit over theTregys.

cells of the plastic trays are filled with enough glycerin solution to cover the otollass

from the historical cdéction were topped up with glycerin solution periodically; most
recently in the early 1980s and again in 2010. Until the late 1980s, glass vials with cork
stoppers were used for otolith storagehe corks did not provide an airtight seal so water
evapoated from the glycerin solution over timeélhymol (an antifungal agent) has been
added to the glycerin solution used for clearing and storing otoliths at IPHC for many years,
but it is not clear when it began to be added routinely. The oldest samplds e | PHCO s
archives (collected in 1925) have been in glycerin solution for almost 90 years.

Observations of otolith condition
In 2014, IPHC agers faged ovelN = 8,000 otoliths collected between 1926 and 1985:

Year(s) Regqulation Area(s) | Number aged
1926 2B 567
1929- 1930 3B/4A 943
1936 2B 471
1947 2B 562
1951 2B/3A 1,320
1964- 1965 2B/3A/4AA 1,595
1976- 1977 2B/3A/4A 1,551
1985 2B/3A 1,061
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Most of the otoliths examined were in good conditi@@ome of the otoliths from the 1920s

and 1930§ O5%) had a chal ky coati ng .tHdwaver,nmosts cur e
of the otoliths with chalky coatings were still readable when broken and bdkedchalky

coating could be partially dissolved otolith material, mold growth, or a comhinatiboth.

In one vial from the 192@-/V Scandia the otoliths appeared to have decalcified and
consolidated into small, round lumpghere was also mold growth in the Vigigure 4).

Figure4. a)Bl obs 6 f r o mithd invial with heawy mad.bpThe paper
labels between the dissolved otoliths had also dissolved.
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Some of the otoliths stored in glass vials with cork stoppers had significant surface staining
from the tannins in the cork, but were still very ldgiboth in surface and baked section
views (Figure 5).

Figure 5. Otoliths with surface staining from cork stopper

Below are some images of otoliths stored in glycerin for 89, 79, and 68(jeguges 61 8,
respectively) Surfaces ath baked sections are clear and show no signs of deterioration.

Figure 6. Unbaked and bad halves of an-8earold otolith from 1926
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Figure 7. Unbaked and baked halves of agedarold otolith from 136.

Figure 8. Unbaked and baked halves of Hiayearold otolith from
19A7.
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Otoliths from juvenile halibut that had been stored in glycerin solution for up to 40 years and
were retrieved for a studyn the early 2000s were found to be decalcified; however, the
condition of otoliths from larger halibut stored in glycerin for similar periods of time did not
appear t o be degraded. The | PHCO s smal |
transitioned fom storage in glycerin solution to dry storage.

Clearing in glycerin solution is necessary for surface ageing and since readers still rely on the
surface to assist with interpretation of baked patterns, storage in glycerin solution is
necessary at leagttil otoliths have been ageddaked sections of cleared otoliths also have
better contrast between growth zones than baked sections made from dry otoliths.

Fading of burn patterns

In 2013, IPHC readers also-aged ovelN = 3,000 otoliths collected it998, most of which
had previously only been surfaaged. Readers looked at some of the otoliths that had been
broken and burned in 1998 and found that quite a few of the burnt sections had\agled.
looked at otoliths collected more recently (2001 26d7) and found that the otoliths broken
and burned or baked in those years had not faded and still had good contrast.

Conclusion

The otoliths we examined were from setline surveys, which tend to catch halibut >40 cm.

Most of the otoliths observed wefer om age cl asses O4 years an:
well after long term storage in glycerin solution (with thymalye observed otoliths fronN

= 24 halibut between 2 and 3 years of age among taged samples and they were still

legible and not detiorating.
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Appendix I11: Glycerin-Thymol Recipe

Below are the materials and instructions to make glycerikthymol solution
(courtesy of Joan Forsberg, IPHC):

Materials needed:

1/2 gallon glycerin

1/2 gallon water

5.5 grams thymol (crushed)
20 m ethanol

Instructions:

Crush thymol into coarse powder

Dissolve thymol in ethanol by stirring/agitating mixture
When dissolved, add thymol/alcohol solution to glycérin
Shake vigorously to mix.

Add water to the glycerin mixture and shake ta.mi

a s wnNpeE

*Do not add the thymol solution to the water first or the thymol will precipitate out of solution.
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Appendix 1V: 2015 CAREOral and Poster Presentation Abstracts
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Eighteenth Biennial Meeting of the
Committee of Age Reading Experts

Working Group of the Canadai US Groundfish Committee TSC
AFSC Sand Point Facility, NOAA WesternRegional Center
April 14 1 17, 2015

Oral Presentationsi 3 Topics
A. Topic Session 1: New techniques in age determination methods

1. Dr. Raouf Kilada (crustacean workshop presentanally, we can say how old this crab
is. (45 minutes)

2. Irina Benson Preliminary Results on the Use of Otolith Microchemistry for Developing
Ageing Criteria for Eulachon (Thaleichthys pacificU@0 min)

B. Topic Session 2: Age Validation Studies

1.Dr. Thomas HelseE st i mati on of Ageing Bi*aSignatse ng Bo
in Fish Otoliths: Beyond Plot and Clud@0 min)

2. Craig KastelleUse of the stable oxygen isotop®), in otoliths as an indicator of fish life
history events and age validatid25 min)

3. Stephen Wischniowskincorporation of bomiproduced™“C into ish otoliths. An example
of basinspecific rates from the North Pacific Oce&b5 min)

4. Kevin McNeel, Assessing yearly growth increment criteria used to assign ages for

groundfish at the Alaska Department of Fish and Game Age Determination Unit using
bombradiocarbon.(20 min)

5. Kristin Politano,Using otolith measurements to refine quality control proced2smin)
C. Topic Session 3: Agbased models for fisheries stock assessment and management

1. Dr. Kray Van Kirk, The use of age data in contemporary fisgerstock assessment and
managemen{20 min)
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Poster Presentations See abstracts for author and agency info.

A. A 200 year archeozoological record of Pacific cod life history as revealed through lon
Microprobe oxygen isotope ratios in otoliths.

B. Modeling Ehvironmental Factors Affecting Assimilation of Bepin oduced @l14C
North Pacific Ocean: Implications for age validation studies.

C. Age validation of Pacific cod (Gadus macorcephalus) using high resolution stable
oxygen isotope (Uthsi180) signatures in oto

D. What to do when dogfish lie about their age?

E.Bomb Dating and Age Estimates of Big Skate (Beringraja binoculata) and Longnose
Skate (Raja rhina).

F. Changes in Pacific cod otolith weight over time.

G. Re-ageing of archived otoliths from the 1920s to theQ9

H. Preparing baked thick sections of Pacific halibut otoliths

Oral Presentation Abstracts

Direct determination of age in shrimps, crabs, and lobsters

Raouf Kiladd, Bernard Saint&larie’, Rémy Rochette Neill Davis’, Caroline Vanief, Steven
Campana

%University of New Brunswick (Saint John), 100 Tucker Park Road, Saint John, NB E2L 4L5,
Canada; and Department of Marine Science, University of Suez Canal, Ismailia, Egypt.
bUniversity of New Brunswick Saint John, 100 Tucker Park Road, Saint John, [¥B 4.5,
Canada.

“‘Marine Invertebrate Biology and Conservation, Maurice Lamontagne Institute, Fisheries and
Oceans Canada, 850 route de la Mer, C.P. 1000,-8antQC G5H 3Z4, Canada.

dnstitut des sciences de la mer de Rimouski (ISMER), Université dbeQu#é Rimouski, 300

allée des Ursulines, Rimouski, QC G5L 3A1, Canada.

*Bedford Institute of Oceanography, Fisheries and Oceans Canada, P.O. Box 1006, Dartmouth,
NS B2Y 4A2, Canada.

Abstract

The detection and measurement of annual growth bands presencadcified structures
underlies the assessment and management of exploited fish populations around the world.
However, the estimation of growth, mortality, and otherstgectured processes in crustaceans
has been severely limited by the apparent absehpermanent growth structures. Here, we
report the detection of growth bands in calcified regions of the eyestalk or gastric mill in
shrimps, crabs, and lobsters. Comparison of growth band counts with reliable, independent
estimates of age strongly sugtgethat the bands form annually, thus providing a direct and
accurate method of age determination in all of the species examined. Chemical tags in the
lobster cuticle were retained through one or two molts that occurred over the duration of an
experiment,as apparently was the mesocardiac ossicle containing the growth bands in the
gastric mill. Growth bands are not the previously documented lamellae of the endocuticle, and
their formation was not associated with molting. -Sprcific growth curves were rahd
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developed from growth band examination in multiple species, suggesting that routine
measurement of growth and mortality in decapod crustaceans may now be possible.

Preliminary Results on the Use of Otolith Microchemistry for Developing
Ageing Criteria for Eulachon (Thaleichthys pacificu$

Irina Benson, Craig Kastelle, Thomas E. Helser, Jon Short, Delsa M. Anderl
NOAA Fisheries, Alaska Fisheries Science Center, 7600 Sand Point Way, NE., Seattle, WA

Abstract

Laserablationinductively-coupled plasmanas spectrometry (LACP-MS) was used to analyze

the temporal change of Ba/Ca ratios in the otoliths of eulachtaldichthys pacificys
Specimens were collected off the coast of Oregon, in the coastal areas and rivers of Southeast
Alaska, and in the southstern Bering Sea. Annual upwelling along the Pacific Coast causes
fluctuation of barium concentration in surface water and may leave distinct chemical signatures
in the otoliths. Attempts to age eulachon using otolith surfaces proved to be difficultséle

trace element analysis to help interpret otolith surface patterns and to develop ageing criteria for
eulachon. For each otolith thin section, a continuous scan started at the core and proceeded to the
proximal margin. The Ba/Ca ratios along this texmtsvere plotted for each specimen. For the
Oregon specimens Ba/Ca signature fluctuations appeared consistent with annuli in most but not
all cases. Analysis of the Ba/Ca oscillations was not as straightforward as expected. Therefore,
further studies neetb be done to evaluate the usefulness of otolith chemistry as a tool for
developing ageing criteria for eulachon.

Estimati on of Ageing Bi a' Sgmturesgn FBlo mb R
Otoliths: Beyond Plot and Cluck

Thomas E. Helser and Craig Kastell
NOAA Fisheries, Alaska Fisheries Science Center, 7600 Sand Point Way, NE., Seattle, WA

Abstract

Atomic bomb testing during the 1950s and 1960s produced atmospheric radiocarbon, which after

a slight delayed response, diffused into the marine environnnenbecame incorporated into

fish otoliths alive during that time. In recent years, measured {pooduced radiocarbon

(¥) was developed as an age V@& dignaluetfronotest t oo |
speci men¥C of lmowh hge fisee(refence chronology). To date, calcium carbonate
structures in dozens of animals &%rhasdyadi ffer
handful of true reference chronologied$Chave |
signatures. In additiona variety of statistical models and methods have been proposed to
describe the functional form of radiocarbon chronologies and provide a quantitative means to
compare them. However, none have been completely satisfactory in quantifying ageing bias and

its uncertainty. We developed a mtlkvel Bayesian model and used Markov Chain Monte

Carlo Simulation to estimate parameters of different functional response models and to derive a
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statistical framework for hypothesis tests concerning ageing bias. Thel moadrporates both
observation and process errors and provides framework to estimate the probability of ageing bias
overall from a given sample but al so the pro
presented are based on a comparison ofrgamakfish Sebastes pinnigeand Pacific Ocean

perch Sebastes alut)is **@&data to the Gulf of Alaska halibut reference chronology. Canary
rockfish showed a high probability of being under aged with as high as a 95% probability that
under aging was occurring by as much as 6 years. In contrast, the mean ageing b@Bcfor Pa
Ocean perch was +1.4 years but considerable density of the marginal posterior encompassed zero
suggesting the evidence was weak to conclude any bias. Finally, we extended the complexity of

t he Bayesian model by i n cCrciwranolagiesifrangCalifornato a d o
the Gulf of Alaska into a hierarchically structured model and tested for the effects of different
oceanographic factors on the functional response of the radiometric curves. The index of ocean
upwelling was negativelyetated to the overall magnitude '6€ measured in calcifiestructures

of marine animals while the parameter commonly used to test bias was weakly positively
correlated. This suggests the potent il for
test samples are compared to reference chronologies derimed different oceanographic

regions.

Use of the stable oxygen isotopé®0, in otoliths as an indicator of fish life
history events and age validation

Craig Kastelld Tom Helset Jennifer McKal, Delsa Andefi Beth Mattd Chris Collins
Larsefi, Sukyung Kang

®Alaska Fisheries Science Center, USA

POregon State University, USA

“University of Washington, USA

dNational Fisheries Research and Development Institute, Republic of Korea

Abstract

The isotopic or elemental content of otoliths provides a vigw the life history of fish. The
stable oxygen isotop€®Q) in seawater is thought to be in equilibrium with marine calcium
carbonate (CaG structures such as otoliths. We applied the principlettfiéx variability in
marine CaC®9is inversely relad to water temperature. This presentation is an overview of what
can be learned by microsampling otoliths and measuitfi@ by mass spectrometry. We
analyzedi*®0 from three species of fish from three regions in the North Pacific: Pacific cod
(Gadus marocephalu} from the Eastern Bering Sea, saffron cétk@inusgracilis) from the
Chukchi Sea, and small yellow croakeafimichthys polyact)sfrom the Yellow Sea. Up to 10

mi crosamples were extracted from amMy=42ne ye
microsamples from a-$earold otolith, representing the life history of the fish. We confirmed

the relationship between water temperaturet#if@d in the otoliths i’ = 0.74) using otoliths with

a known temperature history. In the larger body of our study, we saw evidence of seasonal
temperature fluctuations, ontogenetic migrations, and possibly a tool to investigate temperature
trends over tire. In exploited populations of Pacific cod, the-fiistory i*?0 signal provided a
method of developing a more accurate age reading criteria and an age validation. A comparison
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between Pacific cod and saffron cttfO signals indicated different life $tbry strategies in
terms of temperature preference and possibly differences in habitat usage.

Incorporation of bomb-produced *“C into fish otoliths. An example of basin
specific rates from the North Pacific Ocean

Stephen G. WischniowskiCraig R. Kastée®, Timothy Lohef, and Thomas E. Helser

Sclerochronology Laboratory, Fisheries & Oceans Canada, Pacific Biological Station, 3190
Hammond Bay Roadyanaimo, B.C. Canada V9T 6N7

%International Pacific Halibut Commission, 2320 West Commodore Way, BifteSeattle, WA
98199, U.S.A.

National Oceanic and Atmospheric Administration, National Marine Fisheries Service, Alaska
Fisheries Science Center, 7600 Sand Point Way, Seattle, WA 98115, U.S.A.

Abstract

Sagittal otoliths from juvenile Pacific halibutlifppoglossus stenolepisf known age were used

to create a bomproduced radiocarbon reference atwlogy for the eastern Bering Sea (EBS)

by fitting a couplef unct i on *@mwalledes of rqgom each spec-i menods
created EBS reference chronology was then compared to a reference chronology previously
created for Pacific halibut fronihe Gulf of Alaska (GOA). Adult Pacific halibut agalidation

samples from the EBS were also analyzed 'f@ and modeled to validate agestimation

accuracy. A Bayesian model was developed and Markov Chain Monte Carlo simulation was
used to estimate ndel parameters and adult Pacific halibut ageing bias. Differences in reference
chrorologies between ocean basins were reflected in large (deviance information criterion)
(DI C) bet ween model s, suppor ti n-functioh modalsy p ot h e
were required to adequately describe the data, one each for the EBS and GOétekiened

that regionally specific GOA and EBS eceanog
values, and must be taken into consideration when selecting a reference chronology for bomb
produced“C agevalidation studies. The agalidation samplemdicated that the current ageing
methodology used in Pacific halibut assessments is accurate and has provided accurate age
assignments for Pacific halibut in the EBS.

Assessing yearly growth increment criteria used to assign ages for groundfish
at the Alaska Department of Fish and Game Age Determination Unit using
bomb radiocarbon

Kevin McNeel
Alaska Department of Fish and Game, Age Determination Unit, Juneau, Alaska

Abstract

To address the accuracy of yearly increment assignment, the Alaska Departriesit and
Game Age Determination Unit (ADU) has directed, collaborated on, and participated in several



2015 CARE Meeting Minutes 57

age validation studies. Published validations have addressed many high profile teleosts, but
direct or indirect age validation should be conducted lbrs@ecies and criteria. Rises in
atmospheric'’C due to atomic bomb testing between 1950 and 1960, and otolith reference
curves have proven useful for estimating the birth year from otolith core samples (targeting the
first year of growth). Predicted arebtimated birth years can be compared to validate yearly
increment criteria or suggest biases. To address unvalidated criteria and concerns regarding age
estimation criteria at the ADU, approximatd®ly= 220 otolith cores (representing 23 groundfish
specis) were sent to the Lawrence Livermore National Laboratory to be processed for carbon
isotope concentrations using accelerator mass spectrometry. Otoliths were selected based on
availability of knownage specimens and estimated birth years between 1958136
Corrected™“C fractions for each otolith core along with the expected year at age 1 (using

i ncrement count s) were compared WCtcuhiveskka o wn
validate age criteria, identify biases between estimated and expeetgdoadighlight future
research needs. Preliminary analysis shows that tested values follow trends established by

reference curves and suggest that some species need further studies. These findings also stress

the need to target specimens between optimréh years and providing adequate samples to
tar get r'fCwaluss. i n

Using otolith measurements to refine quality control procedures
Kristin Politano, Kevin McNeel, April Rebert

Alaska Department of Fish and Game, Age Determination Unit, Juneau, AK

Abstract

Age data quality control is typidgldone utilizing somatic length at age correlations. For many

of the species aged by the Alaska Department of Fish and Game Age Determination Unit (ADU),
however, the relationship between somatic length and age is asymptotic. Thereforejlimsdong
fishes get older, length is no longer a reliable proxy for age. To improve quality control
procedures, we examined the relationship between age and otolith length, weight, and height for
groundfish and developed a protocol to test for outlying age estimatesini@al analysis
revealed a continual change in otolith wei
(Anoplopoma fimbrig) yelloweye rockfish $ebastese ruberrimysrougheye rockfish §.
aleutianug, shortraker rockfishS. borealis) and lingcod Qphiodon elongatys suggesting it

may be an appropriate parameter for use in quality control procedures. To establish a protocol for
identifying outlying age estimates, data were modeled with otolith weight and somatic length
using sigmoidal or exponentieegression. An expected otolith weight and somatic length range

for a given age and species was established using predicted mean and standard deviation. Models
for a given species were separated by geographic location and gender given adequate sample
size. After evaluating the models with a separate set of age data, mead was indicated as a
reasonable cut off for the detection of gross outliers. The utility and feasibility of incorporating
this process into age production needs to be evaluatednarel complex models should be
tested. However, otolith weight has proven useful in improving data quality at the ADU and our
findings support the further use and analysis of otolith morphometrics in a production setting to
refine data quality control andentify unique or difficult growth patterns that may have been
previously misidentified.

a
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Poster Abstracts

A 200 year archeozoological record of Pacific cod life history as revealed
through lon Microprobe oxygen isotope ratios in otoliths

Thomas E. Hels&presenter) Craig Kastell& John Valle§, Aron L. Crowelf, lan Orland,
Reinhard Kozdof) and Takayuki Ushikufo

'Alaska Fisheries Science Center, National Marine Fisheries Service, 7600 Sand Point Way
N.E., Seattle, WA

WiscSIMS Laboratory, Departmeaf Geoscience, University of Wisconsin, Madison, WI

% Arctic Studies Center, Department of Anthropology, National Museum of Natural History,
Smithsonian Institution, 121 West Seventh Avenue, Anchorage, AK

* WiscSIMS Laboratory and Kochi Institute for @oSample Research, JAMSTEC, 200
Monobeotsu, Nankoku, Kochi 788502 Japan

Abstract

Fish otolith oxygen isotope ratios’fO)ar e consi dered #Aflight recor
sea water temperature and h &k measuted’®dsatuesanver t h
modern and archeological Pacific cod otoliths using a high precision ion microprobe. Values of
%0 were measured in as many as eightyriifron spots along transects from the otolith core

to its margin with high spetb-spot analytical precisionif®0 NO. 3&4) . We obt ai n
densities along a linear transect that were at least 2 to 3 times grédmer t
micromilling/conventional mass spectrometry techniques. From modern Pacific cod otoliths
(usingin situtemperatures from electronic archive tags) we calibrated the fractionation equation

of aragonite I¢ = 0.75, p<0.001, 1?0, = 2.137 0.25T°C) to prelict sea water temperature.

Sinuous variability of *®0 values along cor®-margin transects likely reflect seasonal
temperature changes and suggest similar longevity between modern and archeological cod.
Generally increasing®0 values from the otolittore to the margin revealed an ontogenetic
migration from warmer near shore habitat during the first year of life to cooler deeper waters at
later ages, a behavior that has not changed over the past 200 years. A decline in thé'8@erage

of core spot sapies from archeological (200+, 100+ YBP) to modern otoliths suggest increasing

sea surface temperatures from the late Little Ice Age to present. Temperatures calculated from
the U*°0 in aragonite suggest a®C rise in coastal marine sea surface tempeeatin the Gulf

of Alaska over the last 200 years.

Modeling Environmental Factors Affecting Assimilation of Bombproduced
og*C in the North Pacific Ocean: Implications for age validation studies

Thomas E. Helséfpresenter), Craig R. Kastelland Hadin Lai®
'Resource Ecology and Fisheries Management Division, Alaska Fisheries Science Center,

National Oceanic and Atmospheric Administration, 7600 Sand Point Way, Seattle, WA 98115,
U.S.A.
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“Office of Science and Technology, National Marine Fisheries G&=riational Oceanic and
Atmospheric Administration,1315 East West Highway, Silver Spring, MD 20901 U.S.A

Abstract

The bomb radiocarbolC chronometer has become the gold standard for assessing the accuracy

of age estimates of fish based on otolith growihgs. In the northeast Pacific Ocean, nearly a

dozen age validation studies have been conducted, ranging from California to Alaska, most of
which have relied on a single reference chronology from the Gulf of Alaska. As such, it seems
quite likely tha oceanographic factors affecting the uptake and assimilatidfCofn marine

carbonates can lead to a misinterpretation of age determination error when the test samples and
reference curve are not from the same region. To explore this possibility, welbmkd a
hierarchical Bayesian metmalysis using bomproduced radiocarbon from data sets in the
northeast Pacific Ocean. We investigated whether latitude and upwelling exerts an influence on
the parameters that deé“ mareade & marineecalgium garbdnatesa d i o ¢
Models incorporating both latitude and upwelling as linear covariates gfasiadneter logistic

model were favored basedeeD|1 C st ati stics. There was substa
timing of the g@“C pulse wa advanced and that totgl‘C uptakeincreased with increasing

latitude. In contrast, increased oceanographic upwelling resulted in lower total radiocarbon input

as well as a delay in the timing of the pulse curve, as is characteristic of the upwathimgued

California Current System. The Gulf of Alaska appears to be more tightly coupled to
atmospheric radiocarbon input with greater surface mixing, and less upwelling, than other
regions in the northeast Pacific, resulting in eartieting of q?“C rise and greater total
radiocarbon input into the marine environment.

Age validation of Pacific cod Gadus macorcephalysusing high resolution
stable oxygen isotopel(*?0) signatures in otoliths

Craig R. Kastellpresenter), Thomas E. HelSedenifer McKay?, Chris G. Johnstdn Delsa
M. Anderf', and Mary E. Matta

'Resource Ecology and Fisheries Management Division, Alaska Fisheries Science Center,
National Marine Fisheries Service, National Oceanic and Atmospheric Administration, 7600

Sand PoinWay, Seattle, WA

2 College of Oceanic and Atmospheric Sciences, Oregon State University, Corvallis, OR

% International Pacific Halibut Commission, 2320 West Commodore Way, Suite 300, Seattle,

WA

Abstract

Pacific cod Gadus macrocephalyss the seconanost important fishery in the North Pacific.
However, Pacific cod age determination has historically been difficult, so uncertainty may exist
in biological reference points. To address ageing inaccuracy, we conducted an age validation
study using the stéb isotope’®O (*°0). This approach is based upon the principle that
variability in marine carbonaté®0 is inversely related to water temperature, and thus seasonal
changes in temperature would be reflected in otdfit® values. We sequentially microsampled
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Pacific @d otoliths from the core to the margito measuré®0 U*°0). This provided up to ten

%0 measurements per posited annual growth zone, and approached 45 sequential samples per
specimen. We developed individual life history signaturesid® from N = 40 Pacific cod

otoliths with estimated ages of 2 to 5 years. Our goals were to identify the annual seasonal
variation (cyclical pattern of otoliti*®0 values) and determine if the numberiBi0 maxima

and minima was consistent with the age derived fromwtir zone counts. We also estimated the
probability of age reading bias by treating the numbet8® maxima and minima as an
indication of Aitrue f i stlfO in Baeific@od Btbliths anceknaavh i on s I
water temperature was also indegently verified (2 = 0.74). Age reading bias in specimens

from ages 2 to 5 was, on average, estimated to be relatively small. The probability of an age
reader assigning an age based on visual growth zone counts equal to the true age was
approximately 64%whereas the probabilities of assigning an age greater to or less than the true
age by one year were approximately 19% and 17%, respectively. However, there did appear to
be an agepecific bias at age 5; the probability density was-sgmmetric and indated a
probability of assigning the true age was 49%, with a 51% probability of 1@ggéng true age

by one or more years.

What to do when dodfish lie about their age?

Cindy A. Tribuzid(presenter), Beth MaftaChris GbursK, Cal Blood, Walter Buble§, Gordon
H. Kruse, William Bechtof

'Auke Bay Laboratories, AFSC, NMFS, Juneau, Alaska

’Alaska Fisheries Science Center, National Marine Fisheries Service, 7600 Sand Point Way
N.E., Seattle, WA

Resource Ecology and Fisheries Management, AFSC, NMFSleS®éashington

“South Carolina Department of Natural Resources, Marine Resources Research Institute,
Charleston, SC

>School of Fisheries and Ocean Sciences, UAF, Juneau, Alaska, USA

®Bechtol Research, Homer, Alaska, USA

Abstract

Historical methods for agey spiny dogfish $qualus suckleyiresult in low precision of age
estimates, particularly for older fish exhibiting spine erosion, prompting a search for improved
methods of ageing. Spiny dogfish were aged by historical methods and by a new method
involving vertebral thin sections obtained from the same specimens. We estimatedadesr
precision and variance associated with each structure. The two structures yielded similar ages for
younger animals but not for older animals. Similar to other ageingtstes, individual
variability can impact thin section quality, particularly in larger older animals. Each method has
advantages and disadvantages. The fin spine method was validated previously by both
oxytetracycline and bomb radiocarbon dating, butveetireader agreement is poor. Moreover,
worn or broken fin spines require another step, where lost annuli are estimated through
regression methods, which introduce an additional source of error into age estimation. In
comparison, the vertebral thin sectimethod substantially improved betweeader agreement

and does not require the additional regression step, but processing of vertebrae is time
consuming, the quality of the thin section impacts the age estimates, and validation of ages for
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larger animad has not yet been realized. In summary, the vertebrae thin section method is
promising, but more work is required to examine individual variability in thin sections (i.e.
quality) and ages need to be compared among the two methods from a larger sanple siz
large, old fish that have been age validated by bomb radiocarbon dating.

Bomb Dating and Age Estimates of Big SkateBeringraja binoculatg and
Longnose Skate Raja rhina)

Jacquelynne Kinfy Thomas Helséy Christopher Gburski(presenter), David teerf, Craig
Kastell&, and Gregor Cailliét

! Fisheries and Oceans Canada, Pacific Biological Station, Nanaimo, BC, V9T6N7, Canada
’Alaska Fisheries Science Center, Age and Growth Program, Seattle, WA, 98115, USA
®pacific Shark Research Center, Moss Lagdilarine Laboratories, Moss Landing, CA, 95039,
USA

Abstract

Age and growth curve estimates have been produced for big sledengraja
binoculata[formerly Raja binoculatd) and longnose skat&k§ja rhing populations in the Gulf

of Alaska, British Colmbia and California. Age estimation for these two skate species relies on
growth band counts of sectioned vertebrae. Howehese studies have not produced similar
results for either species, highlighting the need for age validation. Archived largmeps®f

big skate and longnose skate collected in 1980 and 1981 had minimum age estimates old enough
to suggest that radiocarbof{@) signals from bomb testing conducted in the-860s could be

used to establish dates of growth band formation. Acdeleraass spectrometry provided

me a s u r *8Csassocfatedowith a year of growth band formation based on skate age estimates.
We used Bayesian statistics @ marinenaleast @olith he s e
chronology produced that exists fBalifornia.

Changes in Pacific cod otolith weight over time
Rob Dinneford (presenter) and Kristin Politano

Alaska Department of Fish & Game, Age Determination Unit, Juneau, AK

Abstract

Variability of otolith weight over time merits attention as otohtleasurements including weight

are used in quality control procedures, specimen verification, and age studies at the Alaska
Department of Fish & Ga @agiftad otofitigseof PRcdic codS@dusn at i o n
macrocephalushave a relatively highusface area to weight ratio, and are likely to highlight

trends in otolith weight variabilityWeekly weight measures were taken friinx 84 dry stored

G. macrocephalusotoliths for 317 46 weeks on and following extraction dayScale
performance and @ironmental conditions including ambient temperaturesiin temperature &

humidity, were also examinedVeek of measurement and environmental conditions show slight
significance with otolith weight within observed weight variance; however scale penoema
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also possibly accounts for 4% to 86% of observed variation (Séake £0.00037 g). Otolith

weights universally decreased between 1.1% and 1.9% from extraction days to the following
week over a range of 0.00410.0111 g.Sa mp| es 6 ot oed fromBD w68.0096hgt v ar |
(CV = 0.10% for data set without extraction day)Sto = £0.0015 g (CV = 0.28% for data sets

including extraction day)Results suggest most otolith weights are stable (excluding extraction

week measures), yet smaltale variation®over time and conditions should be considered in
pertinent modelsetc. Analysesndreporting should be limited to 0.001 g to account for scale
variance beyond this resolutiorSagittal otoliths for other species and size ranges should be
analyzed toee if results are similar.

Re-ageing of archived otoliths from the 1920s to the 1990s
Joan E. Forsberg (presenter) and lan J. Stewart

IPHC 2320 W. Commodore Way, Seattle, WA 98199

Abstract

The International Pacific Halibut Commission has collectetitbsofor age determination since
1925. After otoliths are aged, they are store
contains samples from over 1.6 million halibut. Age determination techniques used for halibut
have changed over time; priar 1992, all otoliths were surface aged. Beginning in 1992, otoliths
that met certain criteria (high surface age, difficult pattern, etc.) were also aged byaihdeak

burn or brealandbake method in addition to surface aging. The bwrakburn/bake method

was determined to provide more accurate ages. Therefore beginning in 2002, all otoliths
collected from setline surveys or the commercial catch were aged byadmebkke. To provide
information on the bias and imprecision of historical surface agetvecta age data from the
1990s onward, subsets of otoliths from each decade from the 1920s to the 1980sagedelre

both the surface and breakdbake technique and original surface ages were compared to the
ages made in 2014. Additionally, systeroaiibsamples of otoliths collected in 1992, 1993, and
1998 that were previously only surfaaged were r@aged by brealandbake and included in

this analysis. Results indicated that historical samples contained very few fish aged older than
15 years by ither method. Based on simultaneous estimation of bias and imprecision for up to
four unique ages per otolith, the properties of historical surface ageing methods were found to be
very similar b current methods, becoming increasingly biased and imprecise beyond 15 years.

Preparing baked thick sections of Pacific halibut otolitls
Chris Johnston

IPHC 2320 W. Commodore Way, Seattle, WA 98199

Abstract

Halibut otoliths from several differerdollection years were selected for an increment study
| ooking at changes in size at age. Measur eme
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of blind-side sagittal otoliths. The procedure for preparing baked thick sections is described. The
posteior end of the otolith was the preferred end to bake since it leaves the anterior end for
surface reading. Some otoliths had already been aged by-dmdélake technique while others

had only been surfaczged. Previoushpaked otolith halves were cut alidl.5 to 2 mm below

the reading surface and mounted onto individual glass slides, reading surface facing up, and
polished. Whole otoliths were cut transversely either side of the 1st year, baked for 10 minutes
at 500° F then mounted anterior end up odivildual glass slides. The sections were then
polished down to expose the nucleus using the polishing procedure described above. Polishing
progress was monitored using a stereomicroscope. Polished sections were submerged in water to
eliminate glare and miiographed under 12X to 25X magnification.
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Appendix V: Laboratory Ergonomics Checklist
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