
30th Lowell Wakefield Fisheries Symposium
Hotel Captain Cook
Anchorage, Alaska  USA | May 12-15, 2015

Program and Abstracts

Wake�eld Fisheries
Symposium

Tools and Strategies for 
Assessment and Management 
of Data-Limited Fish Stocks 



Alaska Sea Grant 
University of Alaska Fairbanks

After the symposium, please fill out the evaluation 
survey at surveymonkey.com/s/data-limited

30th Lowell Wakefield Fisheries Symposium
Hotel Captain Cook
Anchorage, Alaska  USA | May 12-15, 2015

Program and Abstracts

Tools and Strategies for 
Assessment and Management 
of Data-Limited Fish Stocks 

https://www.surveymonkey.com/s/data-limited


Scientific Steering Committee

School of Fisheries and Ocean Sciences

Symposium Sponsors
Alaska Department of Fish and Game
Alaska Sea Grant College Program 
NOAA Fisheries, Alaska Fisheries Science Center
North Pacific Fishery Management Council
North Pacific Research Board (NPRB)
School of Fisheries and Ocean Sciences, University of Alaska Fairbanks

Alaska Sea Grant, symposium organizer, is supported by the US Department of Commerce, NOAA 
National Sea Grant Office, grant NA14OAR4170079 (A/152-32); and by the University of Alaska Fairbanks 
with state funds.  

Alaska Sea Grant 
School of Fisheries and Ocean Sciences 
University of Alaska Fairbanks 
PO Box 755040 
Fairbanks, AK 99775-5040 USA 
www.alaskaseagrant.org

Contact Sue.Keller@alaska.edu

Terrance Quinn II (chair), University of 
Alaska Fairbanks, School of Fisheries and 
Ocean Sciences, Juneau, Alaska, USA

James Armstrong, North Pacific 
Fishery Management Council, 
Anchorage, Alaska, USA

Matthew Baker, North Pacific Research 
Board, Anchorage, Alaska, USA

Paula Cullenberg, University of 
Alaska Fairbanks, Alaska Sea 
Grant, Anchorage, Alaska, USA

Jonathan Heifetz, NOAA Fisheries, 
Alaska Fisheries Science Center, 
Juneau, Alaska, USA

Olav Ormseth, NOAA Fisheries, 
Alaska Fisheries Science Center, 
Seattle, Washington, USA

Matthew Reimer,  University of 
Alaska Anchorage, Institute of 
Social and Economic Research, 
Anchorage, Alaska, USA

Chris Siddon, Alaska Department of 
Fish and Game, Juneau, Alaska, USA

David Witherell, North Pacific 
Fishery Management Council, 
Anchorage, Alaska, USA

http://www.alaskaseagrant.org/
http://www.sfos.uaf.edu/
http://www.noaa.gov/
http://www.adfg.state.ak.us/
http://www.alaskaseagrant.org/
http://www.afsc.noaa.gov/
http://www.alaskafisheries.noaa.gov/npfmc/
http://www.nprb.org/
http://www.sfos.uaf.edu/
http://www.alaskaseagrant.org/
mailto:Sue.Keller@alaska.edu


Program   1

Overview
The registration desk will be open from 6:00 to 8:00 pm on Monday, 
May 11, and at 7:15 am on Tuesday, May 12, at the Hotel Captain Cook, 
for name badge and symposium materials pick-up. Presentations will 
begin on Tuesday morning. 

A light breakfast buffet will be available from 7:15 to 8:15 am 
Tuesday-Friday. On Tuesday evening an appetizer buffet will be served 
from 6:00 to 9:00 pm during the poster session. All other meals are on 
your own.

Oral presentations and posters on Tools and Strategies for 
Assessment and Management of Data-Limited Fish Stocks will be 
presented in the following sessions:

Session 1:  Potential new types of data for assessment and 
management

Session 2:  Alternative stock assessment methods
Session 3:  Methods to incorporate uncertainty in assessment and 

management
Session 4: Strategies for the management of mixed commercial, 

recreational, and/or subsistence fisheries
Session 5: Methods for determining catch limits and alternative 

management measures

(The session—Integration of social and economic considerations into 
management—has been canceled. Presentions formerly in that session 
have been moved to other sessions.)
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Event To Be Held During the Symposium
Tuesday, May 12, 6–9:00 pm. Reception and poster session, Hotel 
Captain Cook, with appetizers and cash bar.

Optional Activities
Small groups, sign up
1. Wednesday May 13, early evening, hike Flattop Mountain
2. Wednesday May 13, early evening, independent dining at Glacier 
Brewery
3. Thursday May 14, early evening, bicycle on Coastal Trail
4. Thursday May 14, early evening, self-guided history tour of 
downtown Anchorage.

On your own activities
Wednesday, May 13, 12–2 pm, University of Alaska Anchorage 
Bookstore, Doug Butterworth and Gunnar Knapp will discuss Fisheries 
Modeling and Management, https://www.uaa.alaska.edu/bookstore/
events/special-events-calendar.cfm

Anchorage Museum (9-6)
Alaska Public Lands information Center (9-5)
Alaska Native Cultural Center (9-5)
Segway tours
Walk on Coastal Trail
Contact Salmonberry Tours or hotel concierge

https://www.uaa.alaska.edu/bookstore/events/special-events-calendar.cfm
https://www.uaa.alaska.edu/bookstore/events/special-events-calendar.cfm
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Invited Speakers
The following experts will give invited talks at the symposium.

Keynote: KISS—The Key Principle for Managing Data-Limited 
Fisheries?
Doug Butterworth, Emeritus Professor, Department of Mathematics 
and Applied Mathematics, University of Cape Town

Keynote: Assessment and Management of Fisheries Based on 
Mean-Size Statistics: An Expansive Methodology
John Hoenig, Professor, Department of Fisheries Science, Virginia 
Institute of Marine Science

Developing New Fishery Independent Surveys on Rock and Reef 
Areas (Session 1)
David Somerton, NOAA Alaska Fisheries Science Center

Globalizing Localization of Data-Limited Approaches for 
Sustainable Resource Management (Session 2)
Jason Cope, NOAA Northwest Fisheries Science Center 

Including Uncertainty into Data-Limited Assessment Models to 
Estimate Type 1 and Type 2 Errors (Session 3)
Tony Booth, Rhodes University, South Africa

Management Strategies for Mixed Commercial, Recreational, and 
Subsistence Fisheries (Session 4)
Steven Cadrin, University of Massachusetts

Setting Management Measures Using Data-Limited 
Approaches—Lessons Learnt (Session 5)
Cathy Dichmont, CSIRO, Australia

Data-Limited Fisheries: A Call to Arms—Not at Arm’s Length 
(Session 5)
Natalie Dowling, CSIRO, Australia
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Invited Speaker Biographies

Doug Butterworth, Keynote Speaker
Emeritus Professor Doug Butterworth is a South African in the 
Department of Mathematics and Applied Mathematics at the University 
of Cape Town. Originally an elementary particle physicist, he moved 
on to specialize in mathematical modeling approaches to assessment 
and development of management procedures for renewable marine 
resources. He has made contributions to scientific committees 
responsible for advising on levels of catch for all South Africa’s major 
fisheries, and internationally for whales (in the IWC), Antarctic krill (at 
CCAMLR), and tuna where he has had a lengthy involvement in bluefin 
tuna analyses at ICCAT and CCSBT. His participation in over 350 
international fishery meetings includes FAO consultations on CITES 
and ecolabeling, and he has been invited to advise on fisheries by 
governments in 12 nations and by fishing industry associations in 10 
countries. He was recently awarded the Order of Mapungubwe–Silver 
(the country’s highest award) by the South African President for his 
scientific contributions in fisheries management.

John Hoenig, Keynote Speaker
John Hoenig is a professor in the Department of Fisheries Science at 
the Virginia Institute of Marine Science. Previously he served as the 
head of the Centre for Resource Assessment and Survey Methodology 
with the Canada Department of Fisheries and Oceans. He has a 
longstanding interest in developing and evaluating methods for 
estimating population and fishery parameters, especially in data-
limited situations. With his former students Todd Gedamke and 
Amy Then, he developed new approaches to length-based stock 
assessment. Subsequent developments have led to a rich set of tools 
for assessing and managing stocks based on mean size.
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David Somerton, Invited Speaker
Dr. David Somerton is the leader of the Goundfish Assessment 
Program at the NOAA Alaska Fisheries Science Center. Besides 
supervising the bottom trawl surveys of the Bering Sea, Aleutian 
Islands, and Gulf of Alaska, Dr. Somerton conducts research on 
developing methods to estimate bottom trawl catchability. He is 
the chairman of the NOAA Fisheries Untrawlable Habitat Strategic 
Initiative committee, which is focused on developing methods to 
estimate the sampling efficiency of moving camera systems such as 
remotely operated and autonomous vehicles that are being considered 
as primary sampling in potentially new fishery-independent surveys 
in rock and reef habitats.

Jason Cope, Invited Speaker
Dr. Jason Cope is a research fishery biologist for the Northwest 
Fisheries Science Center in Seattle, Washington, and has been 
conducting stock assessments for a decade on west coast 
groundfishes. Dr. Cope has spent the past several years developing 
and applying data-limited approaches to groundfish management, as 
well as in an outreach capacity to further the use of these tools both 
domestically and internationally.

Tony Booth, Invited Speaker
Tony Booth is professor in the Department of Ichthyology and 
Fisheries Science, Rhodes University in South Africa, and the Dean 
of Science. Tony’s research interests are broad and he specializes 
in being a generalist. He is currently investigating the ecology of 
freshwater minnows, the invasive biology of catfishes, and the 
movements of white sharks. Tony has always had a long-term interest 
in population dynamics of fishes and in particular how it may be 
possible to assess populations given limited data.
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Steven Cadrin, Invited Speaker
Steven X. Cadrin is associate professor of fisheries oceanography 
at the School for Marine Science and Technology in Fairhaven, 
University of Massachusetts Dartmouth, and is director of the 
Massachusetts Marine Fisheries Institute Education Program. 
Steve was a stock assessment scientist for twenty years with the 
Northeast Fisheries Science Center in Woods Hole, Massachusetts 
Marine Fisheries, and New York Department of Environmental 
Conservation. His accomplishments include the advancement of 
stock assessment methods for a wide range of invertebrate and 
finfish species, development of harvest strategies for regional, 
national, and international fishery resources, and global leadership in 
evaluating geographic stock structure and modeling spatially complex 
populations. Steve’s teaching and research focus on population 
modeling, stock identification, fisheries management, collaborative 
research with fishermen, and application of advanced technologies for 
fishery science.

Cathy Dichmont, Invited Speaker
Dr. Cathy Dichmont is a senior principal research scientist in CSIRO, 
in Dutton Park, Queensland, Australia. Cathy has a national and 
international reputation in stock assessment, modeling natural 
systems, natural resource management, and management strategy 
evaluation (MSE). She has over 20 years of experience in temperate and 
tropical marine ecosystems at international and regional levels. She 
was the lead contributor to bio-economic modeling that rejuvenated 
prawn fishing in the Gulf of Carpentaria and received the CSIRO Medal 
for Research Achievement. Cathy has published over 40 peer-reviewed 
journal papers.

Natalie Dowling, Invited Speaker
Natalie Dowling has extensive experience in harvest strategy 
development for data-poor/low-value fisheries. She has a successful 
history of directly engaging with stakeholders previously 
unfamiliar with formal management, and led the development and 
implementation of harvest strategies for all Australian Commonwealth 
data-poor fisheries. She has led projects for FAO, developing 
guidelines for harvest strategy development in a data-poor context, 
and is currently a member of the NCEAS SNAP (National Center for 
Ecological Analysis and Synthesis, Science for Nature and People) 
Working Group, “Managing Data Limited Fisheries for Economic and 
Biological Objectives.”
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Presentations and times are subject to change.

Monday, May 11, 2015
6:00–8:00 pm               SYmpOSIUm REGISTRATION AT HOTEL CApTAIN COOK

Tuesday, May 12, 2015
7:15–8:15 Am REGISTRATION AND LIGHT BREAKFAST

8:15–8:30 Am 
Welcome by Paula Cullenberg and Terrance Quinn II

8:30–9:15 Am KEYNOTE ADDRESS
KISS—The Key Principle for Managing Data-Limited Fisheries?

Doug Butterworth, University of Cape Town  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 17

9:15–10:00 Am KEYNOTE ADDRESS
Assessment and Management of Fisheries Based on Mean-
Size Statistics: An Expansive Methodology

John Hoenig, Virginia Institute of Marine Science   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 18

10:00–10:30Am BREAK

SESSION 1: POTENTIAL NEW TYPES OF DATA FOR 
ASSESSMENT AND MANAGEMENT

Session Chair: Matthew Baker

10:30–11:00A Am

Invited Talk: NOAA Fisheries Untrawlable Habitat Strategic Initiative: Toward 
Developing New Fishery Independent Surveys on Rock and Reef Areas

David Somerton, NOAA Alaska Fisheries Science Center  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 19

11:00–11:20 Am

Targeted Visual Surveys with Sea-Surface Temperatures 
as Proxy for Octopus Abundance

David Scheel, Alaska Pacific University  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 20
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11:20–11:40 Am

Observer Data for the Aleutian Islands Golden King Crab Assessment
Shareef Siddeek, Alaska Department of Fish and Game  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 21

11:40 Am–12:00 pm 
Developing Alternative Data Sets through Cooperative 
Monitoring in Alaska and Korea

Steven Barbeaux, NOAA Alaska Fisheries Science Center   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 22

12:00–1:30 pm  LUNCH  (ON YOUR OwN)

1:30–1:50 pm 
Determining Discard Mortality Rates of Longline-Caught Skates (Rajidae)

Daniel Michrowski, University of Alaska Fairbanks  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 23

1:50–2:10 pm

Should We Measure or Estimate Growth for Stock Assessments?
Peter Kuriyama, University of Washington  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 24

2:10–2:30 pm 
Growth, Mortality, and Reproduction of California Halibut 
(Paralichthys californicus): A Biogeographic Approach

Cheryl Barnes, Moss Landing Marine Laboratories  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 25

2:30–2:50 pm 
Tanner Crab (Chionoecetes bairdi) Fecundity in the Eastern Bering Sea 

Laura Stichert, Alaska Department of Fish and Game (presenter Joel Webb)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 26

2:50–3:10 pm

A Long-Term Project Investigating Female Reproductive 
Potential of Chionoecetes Crabs 

Laura Stichert, Alaska Department of Fish and Game  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 27

3:10–3:40 pm BREAK

SESSION 2: ALTERNATIVE STOCK ASSESSMENT METHODS
Session Chairs: Jon Heifetz and Chris Siddon

3:40–4:10 pm 
Invited Talk: Globalizing Localization of Data-Limited 
Approaches for Sustainable Resource Management

Jason Cope, NOAA Northwest Fisheries Science Center   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .28
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4:10–4:30 pm

Integration of Scientific and Local Knowledge to Assess the Vulnerability 
of Regional Nearshore Species with Productivity-Susceptibility Analysis

Andrea Jara, Oregon State University  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 29

5:00–6:00 pm pOSTER SETUp

6:00–9:00 pm RECEpTION AND pOSTER SESSION AT  
 HOTEL CApTAIN COOK
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Wednesday, May 13, 2015
7:15–8:15 Am REGISTRATION AND LIGHT BREAKFAST

8:15–8:20 Am

Announcements

Session 2: Alternative stock assessment methods (continued)
Session Chairs: Jon Heifetz and Chris Siddon

8:20–8:40 Am

The Robustness of Mean Length Mortality Estimators 
to Patterns and Variability in Recruitment

Quang Huynh, Virginia Institute of Marine Science  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 30

8:40–9:00 Am

An Empirical Decision Tree Based Harvest Strategy for In-
country Management of a Shared Pelagic Resource

Robert Campbell, CSIRO Australia   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 31

9:00–9:20 Am

K-Nearest Neighbors Method for Prediction of Natural Mortality Rates 
Amy Then, University of Malaya   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 32

9:20–9:40Am 
Estimating Natural Mortality from Food Web Models

Elizabeth Conners, NOAA Alaska Fisheries Science Center  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 33

9:40–10:00 Am

Use of Acoustic Observations in Assessment of Deep Sea Fish: Case 
Study Greater Silver Smelt (Argentina silus) in Norwegian Water 

Elvar Hallfredsson, Institute of Marine Research, Norway  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 34

10:00–10:30 Am BREAK

10:30–10:50 Am

Evaluating Methods for Setting Catch Limits for Gag 
Grouper: A Comparison between a Data-Rich Integrated 
Stock Assessment Model and Data-Limited Methods

Skyler Sagarese, University of Miami  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 35
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10:50–11:10 Am

Can Satellite Tags Inform Management for a Data Poor Species?
Pete Hulson, NOAA Alaska Fisheries Science Center   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 36

11:10 Am–12:10 pm

Stock Assessment Panel
John Hoenig, Jason Cope, Tony Booth,  Dave Somerton, and others, moderated by Jon Heifetz

12:10–1:40 pm LUNCH  (ON YOUR OwN)

Session 3: Methods to incorporate uncertainty 
in assessment and management

Session Chair: Terrance Quinn II

1:40–2:10 pm

Invited Talk: Including Uncertainty into Data-Limited 
Assessment Models to Estimate Type 1 and Type 2 Errors

Tony Booth, Rhodes University, South Africa  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 37

2:10-2:30 pm 
Evaluating the Accuracy of Data-Poor Stock Assessment 
Methods in the Southeast United States

Emily Olson, University of Florida  (presenter Jim Berkson)   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .38

2:30–2:50 pm

Evaluation of Statistical Models for Estimating 
Abundance from a Series of Resource Surveys

Paul Spencer, NOAA Alaska Fisheries Science Center   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .39

2:50–3:20 pm BREAK

3:20–3:40 pm

A Generalized, Length-Based, State-Space Assessment 
Model for Data-Limited Fisheries

Merrill  Rudd, University of Washington  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 40

3:40–4:00 pm

Risk Analysis of Plausible Incidental Exploitation Rates for Pacific 
Sleeper Sharks: A Data Poor Species in the Gulf of Alaska

Dean Courtney, University of Alaska Fairbanks   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 41
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4:00–4:20 pm

mseR: Software for Rapid Closed-Loop Simulation 
of Single-Species Harvest Strategies

Sean Cox, Simon Fraser University, Canada  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 42

LATE AFTERNOON–EVENING SmALL GROUp ACTIVITIES
1. (14) Sign up for Flattop Mountain hike, 5:30 pm departure from 
Downtown Bicycle Rental & Flattop Mountain Shuttle, 333 W. 4th Ave. 

2. (10) Sign up for independent dining at 6:30 pm, 
Glacier Brewhouse, 737 W. 5th Ave. 
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Thursday, May 14, 2015
7:15–8:15 Am REGISTRATION AND LIGHT BREAKFAST 

8:15–8:20 Am 
Announcements

SESSION 3: METHODS TO INCORPORATE UNCERTAINTY 
IN ASSESSMENT AND MANAGEMENT (CONTINUED)

Session Chair: Terrance Quinn II

8:20–8:40 Am 
A Productivity-Susceptibility Risk Analysis for the Effects of Fishing on 
Arctic char (Salvelinus alpinus) Stocks from the Nunavut Territory

Marie-Julie Roux, New Zealand Department of Fisheries (presenter Ross Tallman)  .  .  .  .  .  .  .  .  . 43

SESSION 4: STRATEGIES FOR THE MANAGEMENT OF MIXED 
COMMERCIAL, RECREATIONAL, AND/OR SUBSISTENCE FISHERIES

Session Chairs: David Witherell and Jim Armstrong

8:40–9:10 Am

Invited Talk: Management Strategies for Mixed Commercial, 
Recreational, and Subsistence Fisheries

Steven Cadrin, University of Massachusetts  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 44

9:10–9:30 Am

Incorporating Social and Economic Considerations 
into Alternative Management in Galápagos

Taylor Debevec, University of California Santa Barbara (presenter Norah Eddy)   .  .  .  .  .  .  .  .  .  .  .45

9:30–9:50 Am 
Olrac-RTI: A New and Operational Approach to Holistic Management of 
Fisheries for Multiple Commercial Species and Ecosystem Objectives

Amos Barkai, Olrac-SPS Silvermine House, South Africa  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 46

9:50–10:20 Am BREAK
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10:20 Am-12:00 pm

Management Panel
Doug Butterworth, Natalie Dowling, Steven Cadrin, Cathy 
Dichmont, and others, moderated by Olav Ormseth

12:00–1:30 pm LUNCH  (ON YOUR OwN)

1:30–1:50 pm 
Redesigning Galápagos Lobster Fishery Management 
through DPAs and Stakeholder Engagement 

Norah Eddy, University of California Santa Barbara (presenter Laura Johnson)   .  .  .  .  .  .  .  .  .  .  .  . 47

1:50–2:10 pm 
Assessing the Status of Nearshore California Rockfish at 
Local Scales Using Data-Limited Approaches

Daniel Ovando, University of California Santa Barbara   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 48

2:10–2:30 pm 
An Evaluation of the Percentile Approach for Establishing Sustainable 
Escapement Goals in Lieu of Stock Productivity Information

Robert A . Clark, Alaska Department of Fish and Game (presenter James Hasbrouck)   .  .  .  .  .  . 49

SESSION 5: METHODS FOR DETERMINING CATCH LIMITS 
AND ALTERNATIVE MANAGEMENT MEASURES

Session Chairs: Jon Heifetz and Olav Ormseth

2:30–3:00 pm 
Invited Talk: Setting Management Measures Using 
Data-Limited Approaches—Lessons Learnt

Cathy Dichmont, CSIRO, Australia   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 50

3:00 pm REFRESHmENTS, END OF TODAY'S pRESENTATIONS

LATE AFTERNOON AND EVENING OpTIONS
1. Go to Downtown Bicycle Rental & Flattop Mountain Shuttle, 333 W. 
4th Ave., between 4:40 and 5:30 to rent bicycles for riding on Coastal 
Trail, unguided. Return bicycles at 10 pm or keep overnight.

2. Self-guided history tour of downtown Anchorage. 
Pick up map at symposium registration desk.
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Friday, May 15, 2015
7:15–8:15 Am REGISTRATION AND LIGHT BREAKFAST

8:15–8:20 Am

Announcements

SESSION 5: METHODS FOR DETERMINING CATCH LIMITS AND 
ALTERNATIVE MANAGEMENT MEASURES (CONTINUED)

Session Chairs: Jon Heifetz and Olav Ormseth

8:20–8:50 Am

Invited Talk: Data-Limited Fisheries: A Call to Arms—Not at Arm’s Length
Natalie Dowling, CSIRO, Australia   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 51

8:50–9:10 Am

Assessing Data-Limited Fisheries: The Framework for 
Integrated Stock and Habitat Evaluation (FISHE) 

Kendra Karr, Environmental Defense Fund (presenter Willow Battista)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 52

9:10–9:30 Am

Evolving Policy and Practice: The ICES Approach to Data-Limited Stocks
Anne Cooper, ICES  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 53

9:30–9:50 Am 
Extending the Catch-MSY Approach Using Auxiliary 
Data: Western Pacific Experience

Marlowe Sabater, Western Pacific Fishery Management Council  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 54

9:50–10:10 Am BREAK

10:10–10:30 Am 
Options for Data Poor stock Assessment of Chars (Salvelinus spp.)

Kim Howland, Fisheries and Oceans Winnipeg (presenter Ross Tallman)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 55

10:30–10:50 Am 
Does Size Really Matter? Managing Large Species by Counts

Cindy Tribuzio, NOAA Alaska Fisheries Science Center  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 56
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10:50–11:10 Am 
Improving Southeast Alaska Geoduck Harvest Strategies 
Using Age Composition and Growth

Katie Palof, Alaska Department of Fish and Game .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 57

11:10 Am–12:00 pm

Wrap-up—What We Learned and What to Do Next
Terrance Quinn II, University of Alaska Fairbanks

End of symposium
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Keynote: KISS—The Key Principle for 
Managing Data-Limited Fisheries?
Doug S. Butterworth and Helena F. Geromont
MARAM (Marine Resource Assessment and Management Group), Department of 
Mathematics and Applied Mathematics, University of Cape Town, South Africa 

Improved management of the more than 90% of the world’s fisheries 
that are both unassessed and data-limited is self-evidently a high 
priority, and hence also the development of reliable methods to 
achieve this. But even data-rich fisheries are nevertheless often 
information poor. There are, for example, few cases where the 
conventional target abundance for a fishery—the biomass that will 
yield MSY—can be accurately estimated. Hence data-rich experiences 
should be a starting point for developing data-limited management 
approaches—don’t expect to achieve for the latter what generally 
hasn’t proved possible for the former. One convenient classification 
approach for the many data-limited approaches that have been 
advanced is listing under the headings: qualitative, per-recruit-based, 
length-based, catch-based, MPAs, and index-based. Unsurprisingly, 
simulation studies generally confirm what is well-known for data-
rich situations—the most valuable data series to have available 
is an index of abundance whose trends have low bias. If such a 
series is not available, the highest priority should be to consider 
developing a monitoring scheme to provide one. Another role for the 
use of simulations is the MSE process for selecting among different 
management approaches. Expertise and time limitations mean 
that this desirable process to check the reliability of, for example, 
formulae to set catch limits (known as “Management Procedures”—
MPs) will need to be generic rather than case-specific for data-limited 
fisheries. A key message from existing simulation studies is KISS—
Keep It Simple Stupid. Very simple rules to compute catch limits that 
are based on an index of abundance often work surprisingly well. 
An important input to the selection of an appropriate rule is the 
extent to which the resource has been depleted below its pristine 
abundance, but that is often surprisingly difficult to determine 
reliably. Nevertheless the best way forward is seen as a consolidated 
approach to management, including data collection that is geared to 
provide an index of abundance whose indication of directionality, at 
least, is reliable, and using this as input to an MP that is structured to 
provide feedback control with an aim to avoid unintended depletion of 
the resource.
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Keynote: Assessment and Management of 
Fisheries Based on Mean-Size Statistics: 
An Expansive Methodology
John M. Hoenig1, Amy Y.-H. Then2, Todd Gedamke3, 
Meaghan Bryan4, Jon Brodziak5, Quang C. Huhyn1, John 
F. Walter4, Clay Porch4, and Shannon Cass-Calay4

1 . Virginia Institute of Marine Science, College of William and Mary, 
Gloucester Pt ., VA, USA, hoenig@vims .edu, qhuynh@vims .edu
2 . Institute of Biological Sciences, University of Malaya, Lembah 
Pantai, Kuala Lumpur, Malaysia, amythen79@gmail .com
3 . Mer Consultants, Stuart, FL, USA, todd@merconsultants .org
4 . NOAA Southeast Fisheries Science Center, Miami, FL, USA, Meaghan .
bryan@noaa .gov, john .f .walter@noaa .gov, clay .porch@noaa .gov
5 . NOAA Pacific Islands Fisheries Science Center, Honolulu, HI, USA, jon .brodziak@noaa .gov

It has been known for 100 years that the mean length in a population 
under equilibrium conditions is inversely related to the total mortality 
rate. Gedamke and Hoenig worked out the transitional behavior of the 
mean length statistic when there is a change in mortality rate, and 
then worked the problem in reverse to deduce the mortality rates and 
the years of change from a time series of mean length observations. 
This generalization is significant because it leads to a rich theory that 
can accommodate a variety of additional data types including effort, 
catch rate, an index of recruitment, and catch. This, in turn, allows for 
development of diagnostic procedures, the relaxation of assumptions, 
and the estimation of additional parameters such as catchability and 
the components of mortality. Mean length-based mortality estimators 
can be integrated into other models thus forming bridges between 
data-limited methods and more data-intensive ones. An important 
extension of length-based methods, especially for data-limited stocks, 
is to link the results to management measures. Yield- and spawning-
biomass-per-recruit analysis can provide a link between assessment 
quantities (Fcurrent) from the length-based approach and management 
quantities (Ftarget). In a scenario where a catch limit is required, and 
assuming a reliable estimate of average catch corresponding to the 
same time period as Fcurrent can be obtained, estimates of Fcurrent and 
Ftarget can be used to derive a recommended catch level. This approach 
is currently being evaluated through management strategy evaluation.

mailto:hoenig@vims.edu
mailto:qhuynh@vims.edu
mailto:amythen79@gmail.com
mailto:todd@merconsultants.org
mailto:Meaghan.bryan@noaa.gov
mailto:Meaghan.bryan@noaa.gov
mailto:john.f.walter@noaa.gov
mailto:clay.porch@noaa.gov
mailto:jon.brodziak@noaa.gov
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Invited Talk: NOAA Fisheries Untrawlable Habitat 
Strategic Initiative: Toward Developing New Fishery 
Independent Surveys in Rock and Reef Areas
David Somerton
NOAA Alaska Fisheries Science Center, Groundfish Assessment Program, Resource 
Assessment and Conservation Engineering Division, Seattle, WA, USA

Most of the NOAA Fisheries assessments of fish stocks that can 
be considered data-rich are supported with fishery independent 
abundance estimates provided by bottom trawl surveys. However, 
bottom trawl surveys cannot operate effectively in the rocky areas 
along the entire West Coast or in the coral reef areas in the Pacific 
Islands and the Southeast region of the United States. A variety of 
technological approaches are now being considered as candidates for 
the development of new surveys in these areas; all are non-extractive 
and based on optics or acoustics and deployed using moving 
vehicles that are remotely operated, autonomous, manned, drifting, 
or towed, or stationary bottom placements that are either tethered 
or untethered to the surface. Because nearly all NOAA Fisheries 
laboratories are involved in this development, the Office of Science 
and Technology established the Untrawlable Habitat Strategic Initiative 
to better coordinate these efforts and to conduct field experiments 
to examine issues that are common among these technologies. The 
first experiment, which was conducted in August 2014 in the eastern 
Gulf of Mexico, focused on developing methodologies to quantify 
fish behavior in response to moving camera systems, to determine if 
this behavior leads to changes in density or detectability within the 
counting field of the vehicles and, if possible, to estimate sampling 
efficiency of each vessel.
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Targeted Visual Surveys with Sea-Surface 
Temperatures as Proxy for Octopus Abundance
D. Scheel
Alaska Pacific University, Anchorage, AK, USA, dscheel@alaskapacific .edu

Octopuses are common bycatch in Pacific cod and crab pot fisheries 
in Alaska waters. Bycatch limits for octopuses in Alaska are set using 
catch data from previous years. This retroactive strategy is due to 
data-limited management for which no forecast of octopus abundance 
is available. However, in upwelling systems elsewhere in the world, 
octopus abundance is forecast by marine productivity linked to 
upwelling strength, often indicated by sea-surface temperatures. I 
analyzed the relationship of Gulf of Alaska sea-surface temperatures 
to two targeted visual surveys of octopus abundance over the 
periods 1995 (in Prince William Sound, Alaska) or 2000 (in Puget 
Sound, Washington) to 2014. Octopus counts on these surveys had 
significant negative correlations with winter SST over the previous 
2.5 years in eastern Gulf of Alaska waters located in ocean currents 
upstream of the survey areas, with R2 from 0.48 to 0.61. The negative 
correlation of octopus abundance with winter SST of the preceding 2.5 
years provides a possible predictive index for octopus abundance as 
measured by targeted visual surveys. These methods may be useful 
tools in management of octopuses in Alaska.

mailto:dscheel@alaskapacific.edu
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Observer Data for the Aleutian Islands 
Golden King Crab Assessment 
M.S.M. Siddeek and Jie Zheng
Alaska Department of Fish and Game, Division of Commercial Fisheries, 
Juneau, AK, USA, shareef .siddeek@alaska .gov, jie .zheng@alaska .gov

Doug Pengilly
Alaska Department of Fish and Game, Kodiak, AK, USA, doug .pengilly@alaska .gov

Fishery-dependent data are the only source for assessments of most 
data-poor stocks. Catch-per-unit-effort (CPUE) is commonly used as 
a measure of relative abundance for these stocks. In the absence 
of surveys or biomass assessment models, nominal CPUEs from 
commercial pot fisheries have been used to monitor the stock status 
of golden king crab (Lithodes aequispinus) in Alaska’s Aleutian Islands. 
In this paper we develop an analytical technique to standardize 
the CPUE from observer data from the eastern Aleutian Islands pot 
fishery. We consider different time series of CPUE data (pre- and 
post-crab rationalization time periods, and the whole time period) 
with a number of explanatory variables (categorical and continuous) 
and employ piecewise cubic spline and the negative binomial error 
distribution in the generalized linear model (GLM) framework for 
standardization. After crab fishery rationalization in 2005, both 
soak time and CPUE increased markedly, coinciding with a reduction 
in vessel participation. Because of this change, we fit separate GLM 
for pre- and post-rationalization CPUE time series, and the whole 
time series. We identify non-interacting explanatory variable sets 
to standardize observer CPUE data, present post-fit diagnostic 
statistics and influence plots, and compare standardized CPUE indices 
among different time series of data. Trends in standardized and 
unstandardized CPUE are similar during pre- and post-rationalization, 
and the whole time periods, but standardized CPUE values are lower. 
Residual diagnostic plots show no violations of model assumptions 
and support negative binomial error distribution for standardization. 

mailto:shareef.siddeek@alaska.gov
mailto:jie.zheng@alaska.gov
mailto:doug.pengilly@alaska.gov
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Developing Alternative Data Sets through 
Cooperative Monitoring in Alaska and Korea
Steven J. Barbeaux
NOAA Alaska Fisheries Science Center, Seattle, WA, USA, steve .barbeaux@noaa .gov

Jae-Bong Lee
Dokdo Fisheries Research Center, NFRDI, Pohang-city, Republic of Korea, leejb@nfrdi .go .kr

Since 2013 scientists from the United States and Republic of Korea 
have worked together to develop alternative data sources for 
informing fisheries management through cooperative monitoring 
initiatives within their respective commercial fishing industries. 
An exchange of expertise was facilitated through site visits to the 
other nation’s commercial fishing vessels and ports and through a 
series of seminars held at universities and science centers in both 
countries. In both countries it was found that sensors and data 
storage were relatively cheap; the bulk of the expense of collecting 
fisheries data was in the deployment and retrieval of the sensors. 
During the site visits and seminars it became apparent that there 
were literally thousands of viable sensor platforms already in the 
areas of interest, some of which already had scientific grade sensors 
installed from which data could be collected at little cost. It was also 
determined that fishers and other marine industry stakeholders were 
enthusiastic about working with scientist to collect needed data. In 
this presentation we describe an array of cooperative monitoring 
projects that have been proposed or attempted in each of the nations, 
their current state, and the relative success of each. We demonstrate 
that with careful design, well thought out objectives, and clear 
communication among stakeholders cooperative monitoring can be a 
viable alternative across a broad range of fisheries for data collection 
where more traditional data sources are not available or simply too 
expensive.

mailto:steve.barbeaux@noaa.gov
mailto:leejb@nfrdi.go.kr
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Determining Discard Mortality Rates of 
Longline-Caught Skates (Rajidae)
Daniel Michrowski and Terrance Quinn II
University of Alaska Fairbanks, School of Fisheries and Ocean Sciences, 
Juneau, AK, USA, dbmichrowski@alaska .edu, terry .quinn@alaska .edu

Discard, or release, mortality is a pressing management issue faced 
by most fisheries. Both target and bycatch species are released after 
capture for a multitude of reasons, including those of regulatory 
and market origins. The difficulties in determining the fate of such 
discards often require managers to make assumptions of discard 
mortality based on little to no data, leading to uncertainty in stock 
assessment models. The repercussions of this uncertainty can be 
far ranging, with implications on stock rebuilding, access to target 
species, and ecosystem health. 

One such case in the North Pacific is that of the skate complex 
(family: Rajidae), which are caught incidentally in large numbers in 
many fisheries and across most gear-types. Our current research has 
focused on estimating the discard mortality of skates after longline 
capture, as this gear-type is responsible for the majority of the catch 
in the region. The initial studies have described and codified the 
injuries sustained by these skates as a result of capture, as well as the 
effects of handling on injury severity. Further studies are under way 
to establish both injury class–specific mortality rates and a general 
discard mortality rate, to be made available to fisheries managers. Our 
goals with these efforts are to reduce the uncertainty of management 
models and the potential for effects of incidental catch rates on those 
of target species.

mailto:dbmichrowski@alaska.edu
mailto:terry.quinn@alaska.edu
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Should We Measure or Estimate 
Growth for Stock Assessments?
Peter T. Kuriyama1, Felipe Hurtado-Ferro1, Kotaro Ono1, Allan C. Hicks2, Ian 
G. Taylor2, Roberto Licandeo3, Kelli F. Johnson1, Sean C. Anderson4, Cole 
C. Monnahan5, Merrill B. Rudd1, Christine C. Stawitz5, Juan L. Valero6

1 . University of Washington, School of Aquatic and Fishery 
Sciences, Seattle, WA, USA ptrkrym@uw .edu
2 . NOAA Northwest Fisheries Science Center, Fishery Resource 
Analysis and Monitoring Division, Seattle, WA, USA
3 . University of British Columbia, Fisheries Centre, Aquatic Ecosystems 
Research Laboratory, Vancouver, BC, Canada
4 . Simon Fraser University, School of Resource and Environmental 
Management, Burnaby, BC, Canada
5 . University of Washington, Quantitative Ecology and Resource Management, Seattle, WA, USA
6 . Scripps Institution of Oceanography, Center for the Advancement of 
Population Assessment and Methodology, La Jolla, CA, USA

Fisheries stock assessments typically assume fish grow according 
to a theoretical growth curve (e.g., von Bertalanffy, Richards, or 
Gompertz). In some cases, such as Pacific hake (Merluccius productus), 
growth is empirically incorporated into stock assessments with 
weight-at-age data from research surveys or fishery observations. 
Estimating growth and incorporating weight-at-age data into stock 
assessments may each bias fisheries reference points, provided to 
decision makers, but these biases have not been well studied. Monte 
Carlo simulations were used to identify conditions under which 
using empirical weight-at-age in stock assessments provide more 
robust estimations of stock status and management reference points 
than when growth is internally estimated. Results of this research 
will provide guidance to fisheries scientists regarding under what 
circumstances (i.e., fishing pattern, life-history type, and data 
availability) it is most beneficial to estimate growth within a stock 
assessment rather than empirically incorporate growth data.

mailto:ptrkrym@uw.edu


Session 1:  Potential new types of data for assessment and management   25

Growth, Mortality, and Reproduction of 
California Halibut (Paralichthys californicus): 
A Biogeographic Approach
Cheryl L. Barnes
Moss Landing Marine Laboratories, Moss Landing, CA, USA, cbarnes@mlml .calstate .edu

Richard M. Starr
California Sea Grant, Moss Landing Marine Laboratories, Moss 
Landing, CA, USA, starr@mlml .calstate .edu

Paul N. Reilly
California Department of Fish and Wildlife, Monterey, CA, USA, paul .reilly@wildlife .ca .gov

Differences in key biological processes can greatly influence localized 
population dynamics. Thus it is important to evaluate intraspecific 
variation at several spatial scales to better understand biological 
limitations and develop management plans that maximize fishery 
sustainability. In 2011, the California Department of Fish and Wildlife 
(CDFW) conducted its first stock assessment for California halibut, 
Paralichthys californicus. However, limited life history data were 
available north of Point Conception, forcing assessment scientists 
to parameterize both central and southern stock models using 
empirical data from the Southern California Bight. To improve our 
understanding of California halibut life history and assess potential 
effects of biogeography, 704 fish were collected off central California. 
Sex-structured von Bertalanffy growth parameters and instantaneous 
rates of total mortality were estimated and compared with CDFW-
collected data from southern California. Additionally, the duration 
and peak of summer spawning activity was estimated for central 
California halibut and compared with larval densities from southern 
California and Mexico. Results indicated that California halibut 
exhibited slower growth and smaller maximum sizes in central 
California. Male California halibut (≥6 years) were more abundant, but 
experienced greater mortality north of Point Conception. Also, year-
class strength suggested greater recruitment variability in central 
California, whereas spawning patterns indicated a shorter spawning 
season. By providing regional estimates of growth, total mortality, 
and reproductive capacity, this research enhances our understanding 
of California halibut life history and phenotypic plasticity. Finally, 
biogeographic differences demonstrate a need to assess and manage 
California halibut at the regional scale.

mailto:cbarnes@mlml.calstate.edu
mailto:starr@mlml.calstate.edu
mailto:paul.reilly@wildlife.ca.gov
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Tanner Crab (Chionoecetes bairdi) 
Fecundity in the Eastern Bering Sea
Laura M. Stichert
Alaska Department of Fish and Game, Commercial Fisheries 
Division, Kodiak, AK, USA, laura .stichert@alaska .gov

Joel B. Webb
Alaska Department of Fish and Game, Commercial Fisheries Division, 
Juneau, AK, USA, joel .webb@alaska .gov (presenter)

Douglas Pengilly
Alaska Department of Fish and Game, Commercial Fisheries 
Division, Kodiak, AK, USA, doug .pengilly@alaska .gov

Tanner crab (Chionoecetes bairdi) in the eastern Bering Sea (EBS) 
support a commercially important fishery. Stock status and acceptable 
biological catch levels are determined by biological reference points 
based on mature male biomass and the fishery harvest strategy 
includes a threshold for opening the fishery based on mature-sized 
female biomass. Although the fishery threshold is intended to protect 
stock reproductive potential, further development of quantitative 
estimates of female reproductive potential is needed. Our objectives 
were to: (1) develop predictors of fecundity that can be applied to data 
collected during EBS stock assessment surveys to determine overall 
population fecundity; and (2) compare those results to other indices 
of stock productivity currently used in management. Ovigerous 
female Tanner crab were collected from the EBS, measured for size 
(carapace width), scored for clutch fullness, and processed to estimate 
fecundity (number of eggs). Significant positive relationships were 
observed between female body size and fecundity for all clutch 
fullness score categories (linear regressions, p < 0.001), except for the 
lowest (i.e., trace to 1/8 full, linear regression, p = 0.80). We will apply 
our predictors of fecundity to survey data to obtain annual estimates 
of population fecundity, and trends in population fecundity will be 
compared to trends in mature male biomass and mature-sized female 
biomass.

mailto:laura.stichert@alaska.gov
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A Long-Term Project Investigating Female 
Reproductive Potential of Chionoecetes Crabs 
Laura M. Stichert
Alaska Department of Fish and Game, Commercial Fisheries 
Division, Kodiak, AK, USA, laura .stichert@alaska .gov

Joel B. Webb
Alaska Department of Fish and Game, Commercial Fisheries 
Division, Juneau, AK, USA, joel .webb@alaska .gov

Nathaniel Nichols and Douglas Pengilly
Alaska Department of Fish and Game, Commercial Fisheries Division, Kodiak, 
AK, USA, nathaniel .nichols@alaska .gov, doug .pengilly@alaska .gov

The eastern Bering Sea (EBS) supports some of the world’s largest 
fisheries on Chionoecetes crabs, with snow crab (Chionoecetes opilio) 
supporting the largest commercial crab fishery in Alaska (with a 
peak harvest of 328.6 million pounds in 1991) and Tanner crab (C. 
bairdi) supporting a modest fishery (with a peak harvest of 66.6 
million pounds in 1977-78). Both fisheries are managed with a large-
male only harvest strategy, and potential effects of the males-only 
fisheries on female reproductive output and subsequent recruitment 
is largely unknown. A long-term project was initiated to obtain 
quantitative measures of female reproductive potential of EBS snow 
and Tanner crabs. The goals of this project are to: (1) document the 
spatiotemporal variability that exists in female reproductive potential 
and evaluate factors contributing to that variability; and (2) improve 
understanding of the relationships between female reproductive 
potential, male reproductive potential, and stock productivity. This 
project has accumulated data on more than 5,000 snow crab and 
1,800 Tanner crab sampled from 2007 to 2014 across their surveyed 
distribution. These data have provided better understanding of 
spatiotemporal trends in female sperm reserves of snow crab; the role 
of female size, shell condition, and indicators of sperm reserves on 
individual fecundity; and the relationships between female fecundity 
and the clutch fullness index time series collected during stock 
assessment surveys. This paper will describe the project’s design, 
initial studies this project’s data have supported, and emerging 
questions for future evaluation.

mailto:laura.stichert@alaska.gov
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Invited Talk: Globalizing Localization of Data-Limited 
Approaches for Sustainable Resource Management
Jason Cope
NOAA Northwest Fisheries Science Center, Fishery Resource Analysis and 
Monitoring Division, Seattle, WA, USA, jason .cope@noaa .gov

The importance of sustainable populations of marine resources 
to ecosystem vitality and food security is undeniable, as are the 
limitations placed upon gathering and analyzing relevant information 
to support sustainable resource management. While fisheries 
population models have become terrifically sophisticated, aided 
by astounding progress in computational tools, the lack of a long 
time series of traditional fisheries data to support such complex 
approaches will remain the rule for most fisheries worldwide. This 
need not be a barrier to responsible stewardship. The past decade 
has demonstrated an equally impressive expansion of data/resource-
limited methods of population assessment for resource managers to 
consider. This talk offers an outline of these often simple methods, 
overviews patterns in performance, and suggests ways to begin to 
organize the multitude of approaches into accessible groupings. 
“Data-limited” can mean many things in many different places. 
Respect for these regional differences and needs while offering a 
suite of potential solutions can enable forward-looking action in data 
prioritization, multi-method application, and robust management 
action with a global reach. With ongoing innovation and commitments 
to collaboration and communication, data-limitation does not have to 
equate to management limitation. 

mailto:jason.cope@noaa.gov
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Integration of Scientific and Local Knowledge to 
Assess the Vulnerability of Regional Nearshore 
Species with Productivity-Susceptibility Analysis
Andrea Jara, Selina S. Heppell, and Matthew Damiano
Oregon Department of Fisheries and Wildlife and Oregon State University, Corvallis, 
OR, USA, andrea .jarabaquero@oregonstate .edu, selina .heppell@oregonstate .edu

The Oregon Department of Fish and Wildlife (ODFW) currently sets 
harvest caps to protect fishery stocks in state waters based on federal 
stock assessments. However, the data for full stock assessments are 
combined for all three western states and many nearshore species 
have not been assessed. Also, the local catch and stock condition 
information is not incorporated into models in a way that reflects 
smaller-scale processes important to local fisheries. 

We gathered local information on nearshore fishes in Oregon to 
contribute to a Productivity and Susceptibility Assessment (PSA), an 
expert opinion-based model that combines information about the 
productivity of a stock with its susceptibility to fishing activities, 
pollution, habitat degradation, or other factors. The Pacific Marine 
Fisheries Council (PFMC) has developed PSAs for federally managed 
stocks on a west coastwide scale. This project seeks local expertise 
to develop PSAs for nearshore species at a smaller spatial scale, so we 
can better understand the characteristics of Oregon fish. We applied 
this technique by combining biological data for 10 nearshore species 
with information obtained from fishermen during a series of outreach 
meetings and an online survey. 

We found some key differences between the coastwide 
vulnerability ratings and regional (Cape-to-Cape) ratings, particularly 
for black rockfish, cabezon, and China rockfish. While PSA provides 
only general information on vulnerability and stock status, it can be 
useful to identify important local differences in stock susceptibility to 
fishing or other impacts that may be lost when stocks are monitored at 
the coastwide level.
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The Robustness of Mean Length Mortality Estimators 
to Patterns and Variability in Recruitment
Quang Huynh
Virginia Institute of Marine Science, Gloucester Point, VA, USA, qhuynh@vims .edu

Todd Gedamke
MER Consultants, Stuart, FL, USA, todd@merconsultants .org

John M. Hoenig
Virginia Institute of Marine Science, Gloucester Point, VA, USA, hoenig@vims .edu

Clay Porch, John F. Walter, and Meaghan Bryan
NOAA Southeast Fisheries Science Center, Miami, FL, USA, clay .porch@
noaa .gov, john .f .walter@noaa .gov, meaghan .bryan@noaa .gov

Jon Brodziak
NOAA Pacific Islands Fisheries Science Center, Honolulu, HI, USA, jon .brodziak@noaa .gov

The Gedamke-Hoenig model estimates a series of instantaneous total 
mortality rates, Z, from changes in observed mean length over time. 
The model is derived using the assumption of constant, uniform 
recruitment, but recruitment variability and recruitment trends 
also affect the observed mean length. Aggregate catch rate data in 
conjunction with mean length may be used to differentiate between 
a change in recruitment or mortality. With a change in mortality, the 
mean length and catch rate data are expected to change in the same 
direction whereas, with a change in recruitment, the data initially 
change in opposite directions. Long-term trends in mean length 
and catch rate can be more complex depending on the nature of the 
recruitment trend. We derive the relationship between mean length 
and catch rate in a non-equilibrium situation to create an extension 
of the Gedamke-Hoenig model that incorporates catch rate data. 
When recruitment is variable, the model incorporating both mean 
length and catch rate data may produce more precise estimates of 
total mortality. To address trends in recruitment, age-structured 
populations were simulated with different recruitment trends, and 
results from the combined mean length and catch rate model were 
compared to the true mortality rate. The results of this study will 
provide guidance on interpreting model results. An application to 
mutton snapper (Lutjanus analis) will be presented as a case study.
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An Empirical Decision Tree–Based Harvest 
Strategy for In-Country Management 
of a Shared Pelagic Resource
Robert Campbell
CSIRO Oceans and Atmosphere Flagship, Aspendale, Victoria, 
Australia, Robert .Campbell@csiro .au

Jeremy Prince
Biospherics P/L, South Fremantle, Western Australia, Australia, biospherics@ozemail .com .au

Campbell Davies, Dale Kolody, and Natalie Dowling 
CSIRO Oceans and Atmosphere Flagship, Hobart, Tasmania, Australia, Campbell .
Davies@csiro .au, Dale .Kolody@csiro .au, Natalie .Dowling@csiro .au

Quota management systems often increase the burden for reliable 
stock assessments that are beyond the capacity of most fisheries. 
There is therefore a need to re-assess the utility to fishery assessment 
of simpler procedures that make greater use of indicators collected 
directly from the fishery. This is especially the case for data-poor 
fisheries. This study describes the rationale behind the development 
of an empirical indicator-based harvest strategy for management 
of the Eastern Tuna and Billfish Fishery off eastern Australia. While 
Australian legislation requires management of this fishery against 
given reference points, in practice management is hampered by the 
distribution of the fished resources beyond the Australian jurisdiction 
and the shared nature of the total catch with other fishing nations. 
The harvest strategy is based on the use of empirical indicators (size-
based catch rates and catch proportions) and the use of a multilayered 
decision-tree process. Implementation of the harvest strategy to one 
of the principal target species, broadbill swordfish, is described. 
The main strengths of the strategy are that it is broadly applicable 
to data-poor fisheries where only catch rate and size information are 
available, is readily understood and acceptable to stakeholder groups, 
and is relatively easy to implement.
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K-Nearest Neighbors Method for 
Prediction of Natural Mortality Rates 
Amy Y. Then
University Malaya, Institute of Biological Sciences, Faculty of Science, 
Kuala Lumpur, Malaysia, amy_then@um .edu .my

John M. Hoenig
Virginia Institute of Marine Science, College of William and 
Mary, Gloucester Pt ., VA, USA, hoenig@vims .edu

Empirical estimation of natural mortality rates (M) of fish remains a 
subject of great interest, given the ease of application and the minimal 
data required. To date, the approach commonly used has been to fit 
parametric models of somewhat arbitrary form to M and correlated 
life history predictor variables such as maximum age (tmax) and the 
von Bertalanffy growth parameters of K and L∞. However, there are 
a number of nonparametric approaches known as machine learning 
techniques, such as k-nearest neighbors (KNN), and regression trees, 
that can potentially address issues with residuals and offer efficient 
estimators. We explore this by focusing on the KNN method with tmax, 
K, and L∞ in the predictor space as an example. We compare this to the 
KNN method based just on tmax and to the parametric model based on 
tmax. In addition to tmax, L∞  was a better predictor than K. Relative to 
the parametric tmax-based model, the KNN method yielded improved 
prediction accuracy and better-behaved residual patterns. Although 
KNN could not be summarized cleanly by a model, this technique is 
computationally feasible and shows great promise for prediction of M 
for data-limited stocks.
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Estimating Natural Mortality from Food Web Models
M. Elizabeth Conners and Kerim Aydin
NOAA Alaska Fisheries Science Center, Seattle, WA, liz .conners@noaa .gov, Kerim .aydin@noaa .gov

We present an innovative approach for estimating assessment 
parameters for a data-poor stock that is common prey of a more well-
studied commercial stock. The North Pacific Fishery Management 
Council and the Alaska Fisheries Science Center have recently begun 
to conduct stock assessments and set annual catch limits for a number 
of data-poor nontarget species groups. Particularly problematic is 
the octopus assemblage, for which there is no aging method and 
no equivalent to a length-age relationship or cohort analysis. Even 
estimation of biomass for this assemblage is limited, since the usual 
fishery survey gears do not effectively capture octopus. We used 
food habits data collected from Pacific cod in the eastern Bering Sea 
to estimate the overall consumption of octopus by Pacific cod, and 
used this estimate as a minimum proxy for total natural mortality in 
the stock assessment model. This approach yielded an estimate of 
total natural mortality for the octopus assemblage that is an order of 
magnitude higher that the current incidental catch rate, and allowed 
annual catch limits for this assemblage to be set at a level that avoids 
constraining important commercial fisheries.
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Use of Acoustic Observations in Assessment 
of Deep Sea Fish—Case Study Greater Silver 
Smelt (Argentina silus) in Norwegian Water 
Elvar H. Hallfredsson and Alf Harbitz
Institute of Marine Research, Tromsø, Norway, elvarh@imr .no, alf .harbitz@imr .no

Greater silver smelt is a deep sea species widely distributed in the 
northeast Atlantic, but stock structure is unclear. In Norwegian 
waters the species is commercially utilized in direct fisheries of 
special interest for fish plants in rural areas. No coherent long-term 
time series exist, with the exception of the catch amounts. Thus 
uncertainty in stock structure and limited data availability prohibit 
any use of analytical assessment models. Additionally a monitoring 
plan needs to be realistic in terms of economical costs. In 2009 limited 
biological sampling from the fisheries was initiated, along with trawl-
acoustic surveys to observe deep sea fish. The surveys run biennially 
in an area that also covers the main fishing grounds for greater silver 
smelt. These observations can lay the foundation for trend-based 
assessment of abundance and age distribution. Abundance estimates 
are based on acoustics and give a direct estimate of numbers, 
and in turn biomass, in the survey area. The approach implies an 
assumption that dynamics for long lived species can be detected with 
observations every other year. Additionally the acoustic method has 
physical limitations regarding observations in deep waters, and all 
acoustical abundance estimates are sensitive to, e.g., definition of 
survey strata and parameter estimates such as target strength (TS). 
In this work we review some aspects of using acoustical observations 
on deep sea fish, and our work to adapt the method to greater silver 
smelt. We report experience and results so far from our approach to 
monitor greater silver smelt in Norwegian waters.
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Evaluating Methods for Setting Catch Limits 
for Gag Grouper: A Comparison between 
a Data-Rich Integrated Stock Assessment 
Model and Data-Limited Methods
Skyler R. Sagarese
University of Miami, Cooperative Institute for Marine and Atmospheric Studies, Rosenstiel 
School of Marine and Atmospheric Sciences, Miami, FL, USA, s .sagarese@rsmas .miami .edu

John F. Walter and Meaghan D. Bryan 
NOAA Southeast Fisheries Science Center, Miami, FL, USA, 
john .f .walter@noaa .gov, meaghan .bryan@noaa .gov

Thomas R. Carruthers
University of British Columbia, Fisheries Center, AERL, Vancouver, 
BC, Canada, t .carruthers@fisheries .ubc .ca 

The majority of shallow-water grouper stocks (SWG) in the Gulf of 
Mexico (GOM) are considered data-poor, with the exceptions of gag 
(Mycteroperca microlepis) and red (Epinephelus morio) grouper. Both 
species are data-rich and assessed using integrated stock assessment 
models that demand substantial data inputs and analytical time. 
Given that data limitations may not support the same detailed analysis 
for other species in the SWG complex, there is substantial interest in 
applying data-limited methods to derive annual catch limits. In this 
paper we apply a suite of data-limited methods to GOM gag grouper 
using the DLMtools package in R. By applying data-limited methods 
to data used in an integrated assessment we can test the conditions 
under which we can achieve a similar assessment result with less data 
or with computationally less-intensive methods on aggregated data. 
Most data-limited methods are data-minimal but assumption rich, and 
by applying these methods to a data-rich stock with similar fishery 
characteristics we will gain insight into some of the key assumptions, 
notably the levels of initial and current stock depletion. Furthermore, 
by evaluating the performance of the data-limited methods against an 
integrated model that deals with complexities such as time-varying 
processes of selectivity and retention, episodic mortality, and variable 
recruitment we may identify key issues that might confound data-
limited methods for application to other SWG stocks.
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Can Satellite Tags Inform Management 
for a Data-Poor Species?
Pete Hulson and Cindy Tribuzio
NOAA Alaska Fisheries Science Center, Auke Bay Laboratories, Juneau, 
AK, USA, pete .hulson@noaa .gov, cindy .tribuzio@noaa .gov

In the Gulf of Alaska (GOA) many data-poor stocks are managed using 
the Tier 5 approach of the North Pacific Fishery Management Council. 
This method requires that a reliable biomass is available, and many 
of the Tier 5 assessments in the GOA use the biomass estimates from 
the Alaska Fishery Science Center’s biennial bottom trawl survey. For 
spiny dogfish (Squalus suckleyi) a Tier 5–like approach is used but 
the biennial GOA trawl survey is considered “unreliable” or “at best 
an index of relative abundance” due to the significant amount of time 
spent off-bottom by this species. In this study we use satellite tag 
data to examine if the reliability of the bottom trawl survey biomass 
for this species can be improved. The goals of this study are to 
examine if the trawl survey overlaps with spiny dogfish distribution, 
both horizontally and vertically, and to determine if a catchability 
coefficient can be estimated for the species to apply to the trawl 
survey biomass. Temperature and depth data were recovered from 
121 tags, where the release and/or recovery locations were in the GOA 
during the same time frame as the trawl survey. Preliminary results 
suggest that average depths of spiny dogfish in the summer were <50 
m for each of the one hour time bins throughout the day, with 95% 
confidence intervals ranging from 0 to 200 m for each of the time 
bins, and approximately 9% of the time was spent within the depth 
range of the trawl survey gear. 
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Invited Talk: Including Uncertainty into 
Data-Limited Assessment Models to 
Estimate Type 1 and Type 2 Errors
Tony Booth
Rhodes University, Department of Ichthyology and Fisheries 
Science, Grahamstown, South Africa, t .booth@ru .ac .za

Fisheries stock assessments should be able to determine the status 
of the stock in relation to some historical level, and what annual 
harvest can be extracted such that the stock is sustainable. Stock 
assessments can, and do, however, make mistakes. A stock assessment 
can determine that a stock is overfished when it is not, or that the 
resource can be considered healthy when it is actually overfished. 
These false-positive and false-negative decisions are statistically 
referred to as Type 1 and Type 2 errors, and are errors that become 
more prevalent in analyses with limited data. Data-limited fisheries 
are no exception. From a stock assessment perspective, data limitation 
is considered to be a continuum ranging from data-poor to data-
moderate. While the assessment of data-poor stocks relies on static 
assumptions and catch history only, data-moderate assessments also 
include some dynamic feedback on stock status through the statistical 
inclusion of an index of abundance. With the exception of an index, or 
indices, of abundance, there are clearly other sources of uncertainty 
such as relative stock status, natural mortality, productivity, and 
observed catch that are largely ignored. This study explores how 
uncertainty can be explicitly included into the data-limited stock 
assessment modeling process such that false-positive and false-
negative probabilities can be reasonably determined.
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Evaluating the Accuracy of Data-Poor Stock 
Assessment Methods in the Southeast United States
Emily Olson
University of Florida, Gainesville, FL, USA, emolson@ufl .edu

Many fish stocks in the Southeastern United States do not have 
sufficient data to allow for traditional stock assessments. These 
“data-poor” stocks lack or have unreliable information concerning 
catch time-series, stock size, or life history parameters. Without 
this information it is difficult to conduct stock assessments and 
determine annual catch limits (ACLs) and other reference points 
legally required for every fished stock by the Magnuson-Stevens Act. 
In the Southeastern US, 75% of stocks and stock complexes assessed 
for ACLs are stocks that have only catch history data. Alternative data-
poor methods to calculate catch limits in such cases exist, but their 
effectiveness is still subject to question. Two of the more common 
data-poor methods, DCAC and DB-SRA, have been applied to data-
rich stocks on the West Coast and found to be relatively accurate at 
estimating maximum sustainable yield (MSY) in comparison to the 
more traditional stock synthesis assessment method. This study 
compares MSY estimates from the Southeast Data, Assessment, and 
Review (SEDAR) stock assessments to those of data-poor methods for 
the same stocks in order to determine the accuracy of the data-poor 
estimates for fisheries in the Southeast. Three forms each of DCAC and 
DB-SRA were tested. It was found that DCAC tended to precisely but 
inaccurately estimate SEDAR MSY estimates, while DB-SRA estimates 
were accurate but very imprecise. No method stood out for any life 
history or region. However, both methods performed relatively well 
when informed by parameters recommended in the original literature 
for the methods rather than those taken from the SEDAR reports. 
Further analysis will investigate the performance of three other data-
poor methods: a demographic FMSY method, a Surplus Production MSY 
method, and Surplus Production Stock Reduction Analysis.
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Evaluation of Statistical Models for Estimating 
Abundance from a Series of Resource Surveys
Paul Spencer
NOAA Alaska Fisheries Science Center, Seattle, WA, USA, paul .spencer@noaa .gov 

Grant Thompson
NOAA Alaska Fisheries Science Center, Corvallis, OR, USA, grant .thompson@noaa .gov

James Ianelli
NOAA Alaska Fisheries Science Center, Seattle, WA, USA, jim .ianelli@noaa .gov

Jon Heifetz
NOAA Alaska Fisheries Science Center, Juneau, AK, USA, jon .heifetz@noaa .gov 

For data-poor stocks, biomass estimates from resource surveys 
(if available) often provide the only reliable information to infer 
population trends. An average (either weighted or unweighted) of 
recent survey biomass estimates can be used to obtain estimate 
abundance, but this approach may fail to account for the effect of 
process error (e.g., a trend). Simulated age-structured populations 
were used to evaluate several methods for “smoothing” a time series 
of survey biomass estimates, including random walk (implemented 
with either a Kalman filter or a random effects model) and ARIMA 
time-series models. The methods performed similarly with respect 
to the mean and variance of relative errors of biomass estimates, 
and a random effects model has been increasingly applied to north 
Pacific stocks due to its simplicity and flexibility. The random effects 
model estimates the process error variance, and high estimates of 
this parameter may result in large inter-annual variation in estimated 
biomass that may be inconsistent with the life history of the stock. 
Methods for developing prior distributions for the variance of process 
errors were evaluated, including information on the ratio of process 
error variance to observation error variance available from time series 
analysis. Additionally, the random effects model can be extended to 
spatially stratified survey data to: (1) provide more robust subarea 
allocation of catches when spatial management is desired; or (2) 
account for years in which some survey strata are omitted (e.g., due to 
budget constraints).
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A Generalized, Length-Based, State-Space 
Assessment Model for Data-Limited Fisheries
Merrill B. Rudd
University of Washington, School of Aquatic and Fishery 
Sciences, Seattle, WA, USA, mbrudd@uw .edu

James T. Thorson
NOAA Northwest Fisheries Science Center, Fisheries Resource and 
Monitoring Division, Seattle, WA, USA, james .thorson@noaa .gov

Trevor A. Branch and Ray Hilborn
University of Washington, School of Aquatic and Fishery Sciences, 
Seattle, WA, USA, tbranch@uw .edu, rayh@uw .edu

While regular collection of fishery-independent and dependent data 
may be rare, some combination of catch, effort, length composition, 
survey, fish life history, and other data are often intermittently 
collected. However, current assessment methods typically consider 
only one of these data types or require continuous time series. Where 
data types are many but sparse, integrated analysis is especially 
important to take advantage of all data available. We developed a 
generalized, length-based assessment model that can take multiple 
different data types as input and estimate stock status. For the more 
data-limited cases and when time series are incomplete, simulations 
are used to estimate the bias and imprecision caused by missing 
information. A key extension to a state-space framework allows 
the estimation of annual recruitment as a random effect. Models 
incorporating both process and measurement error generally perform 
better than models with only measurement error in a wide variety 
of model types. The extension addresses a major weakness of 
management based on models of mean length, which are the basis 
of a growing body of data-poor stock assessment methods. These 
mean length models do not directly incorporate the possibility of 
recruitment variation over time, thus if recruitment is very high 
one year, the mean length of the catch will decrease, and the model 
may wrongfully conclude that the population is unhealthy. With this 
simulation-tested model, we will be able to offer practical advice on 
when to use mean length models and when more complex models are 
required that take recruitment into account. 
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Risk Analysis of Plausible Incidental Exploitation 
Rates for Pacific Sleeper Sharks: A Data-
Poor Species in the Gulf of Alaska
Dean Courtney
University of Alaska Fairbanks, School of Fisheries and Ocean 
Sciences, Juneau, Alaska, USA, dean .courtney@noaa .gov

There are only limited data available to assess the status of shark 
populations in US federal waters of the Gulf of Alaska. This study 
used risk analysis to investigate the sustainability of plausible 
incidental exploitation rates for Pacific sleeper sharks in the Gulf of 
Alaska under status quo fisheries management—namely, limiting 
targeted shark catches, followed by the estimation and monitoring 
of incidental shark discards. Risk analysis was used to determine 
the proportion of simulation runs associated with a particular set of 
assumed parameter values (model configurations) that ended in an 
unsustainable condition after 100 years of simulated exploitation, 
based on a plausible range in exploitation rates. Sustainability was 
defined by comparing the distribution of spawning stock biomass 
obtained from simulations to approximate values (proxies) developed 
for the spawning biomass level that would be obtained at maximum 
sustainable yield. Examples are provided from the range of simulation 
results. The risk analysis results were most sensitive to the range 
in parameter values evaluated for exploitation rate and were less 
sensitive to the range in parameter values evaluated for maximum 
age, the size of sharks at capture, and the productivity of the stock 
recruitment relationship.
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mseR: Software for Rapid Closed-Loop Simulation 
of Single-Species Harvest Strategies
Sean P. Cox
Simon Fraser University, Burnaby, BC, Canada, spcox@sfu .ca

A. Rob Kronlund, Kendra Holt, Jaclyn Cleary, and Robyn Forrest
Fisheries and Oceans Canada, Nanaimo, BC, Canada, Allen .Kronlund@dfo-mpo .gc .ca, 
Kendra .Holt@dfo-mpo .gc .ca, Jaclyn .Cleary@dfo-mpo .gc .ca, Roby .Forrest@dfo-mpo .gc .ca

Effectively characterizing stock assessment model uncertainties has 
been a central focus of fisheries science for the past several decades. 
Simulation-based methods are increasingly used to evaluate whole 
fishery management strategies against a wider range of uncertainties 
including those arising from stock assessment errors, miss-specified 
assessment models, and nonstationary changes in population 
dynamics of exploited stocks. mseR is a system of graphical user 
interfaces, operating models, stock assessment modeling methods, 
and harvest control rules aimed at rapid development and testing 
of harvesting strategies. Variations of the package have been used 
in harvest strategy evaluations for Canadian fisheries including 
Pacific stocks of sablefish, hake, herring, cod, sole, and spot prawns, 
as well as Atlantic stocks of haddock and halibut. mseR software 
has also been used in several Canadian national and regional 
fishery management training workshops aimed at evaluating fishery 
monitoring requirements. This talk provides background and current 
scope for harvest strategy research, as well as future directions for 
mseR.
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A Productivity-Susceptibility Risk Analysis for 
the Effects of Fishing on Arctic Char (Salvelinus 
alpinus) Stocks from the Nunavut Territory
Marie-Julie Roux
New Zealand Department of Fisheries, Wellington, New Zealand

Ross Tallman (presenter)
Fisheries and Oceans Canada, Winnipeg, Manitoba, Canada

We present the results of a productivity-susceptibility risk analysis 
(PSA) for the effects of fishing on arctic char stocks from Nunavut. 
PSA is based on the assumption that risk to a fish population depends 
on (1) the rate at which the population can recover from potential 
depletion or damage (productivity ≈ resilience) and (2) on the extent 
of the impact due to fishing activities (susceptibility ≈ exposure). 
Arctic char populations were ranked for risk on a two-dimensional 
plot of productivity-susceptibility, with risk corresponding to the 
Euclidean distance from the origin. Productivity was averaged from 
population estimates of age at maturity, growth rate, and mortality. 
A range of values was determined for each of these attributes 
using (a) available data on arctic char stocks (1960s to present), (b) 
approximations derived from maximum size equations, and/or (c) 
available estimates from the literature. Each range was subdivided 
into thirds corresponding to low, intermediate, and high productivity 
categories, and given a risk score between 0 (low risk = high 
productivity) and 1 (high risk = low productivity). Susceptibility was 
estimated as the product of encounterability (measured as distance 
from human settlement), availability (overlap of fishing effort with 
stock distribution), gear selectivity and post-capture mortality. 
Susceptibility attributes were scored for individual fishing methods 
using a similar categorical risk scale of 0 to 1. Our results demonstrate 
the utility of a single-species PSA analysis for evaluating the relative 
sustainability of a fishery over a broad geographical scale and under 
time-limited and data-poor circumstances.
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Invited Talk: Management Strategies for Mixed 
Commercial, Recreational and Subsistence Fisheries
Steven X. Cadrin
University of Massachusetts, School for Marine Science and 
Technology, Fairhaven, MA, USA, scadrin@umassd .edu

Many forms of best management practices for fisheries (e.g., US 
National Standard Guidelines, seafood labeling criteria) were 
developed for effectively managing large-scale commercial fisheries 
of target species. However, the typical output controls that form 
the basis of such management strategies are not well suited for 
many mixed-stock fisheries, small-scale, recreational, or subsistence 
fisheries. The annual catch limit system mandated in the US is 
expected to avoid overfishing and eventually rebuild stocks, provided 
that catch can be accurately projected, monitored, and reported in-
season. The associated accountability measures impose incentives to 
avoid overfishing, with the additional provision that individuals are 
accountable. When fishery monitoring data and catch forecasts are 
uncertain, output controls often fail to meet management objectives. 
When catch allocations do not match the mix of species available 
on the fishing grounds, fisheries are often constrained by the most 
limiting species allocation. “Payback” accountability measures 
impose few incentives for recreational fisheries and only increase 
the mismatch between allocations and availability. Input controls, 
regulating fishing gear and behavior, achieve more “balanced fishing” 
(fisheries removing the resources available to them), and “maximum 
retention,” which may be more effective for ending overfishing and 
rebuilding many fisheries. Some initiatives, such as the UN Food and 
Agriculture Organization’s international guidelines for managing 
sustainable small-scale fisheries, offer effective alternatives to output 
controls. Such alternative management strategies are not loopholes 
to avoid management; rather they offer the potential for achieving 
management objectives for fisheries that do not conform to output 
controls.
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Incorporating Social and Economic Considerations 
into Alternative Management in Galápagos
Taylor Debevec, Norah Eddy (presenter), Laura Johnson, Jonathon 
Sim, Katherine Westfall, Dan Ovando, and Steve Gaines
University of California Santa Barbara, Santa Barbara, CA, USA, taylor .debevec@gmail .
com, noraheeddy@gmail .com, lauragracejohnson@gmail .com, jonsim528@gmail .
com, katie .twbiz@gmail .com, dovando@bren .ucsb .edu, gaines@bren .ucsb .edu

The red spiny lobster (Panulirus penicillatus) is the most valuable 
commercially harvested species in the Galápagos Islands and 
provides the foundation for many fishermen’s livelihoods. Despite 
efforts to manage this important resource effectively, landings have 
declined over the past decade. Through the application of data-poor 
assessments, we identified overfishing as a contributing factor to 
the recent decline in landings, indicating a need for a reduction in 
catch to ensure the sustainability of the fishery. We explored two 
management strategies that could support a decrease in fishing 
pressure while maintaining stakeholder support and stable economic 
rents within the fishery. The first approach assessed the feasibility 
of establishing a territorial use rights fishery (TURF). Our methods 
included a comprehensive survey of stakeholders in order to measure 
social impact and gauge support for changes in management and its 
proposed objectives. Our analysis demonstrates that, though there 
are some barriers to implementation, a TURF is a feasible strategy for 
reducing fishing pressure and may also create immediate benefits for 
fishermen. The second approach examined the ability to leverage the 
market to reduce projected income losses fishermen would experience 
with a mandated reduction in catch. We found that increasing the 
amount of lobster sold within the local market could offset these 
losses, particularly when demand was increased through marketing 
campaigns. The ecological, cultural, and economic importance of 
lobster in Galápagos highlights the need for effective and innovative 
management that incorporates social and economic factors for the 
fishery to be truly sustainable. 
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Olrac-RTI: A New and Operational Approach to 
Holistic Management of Fisheries for Multiple 
Commercial Species and Ecosystem Objectives
Amos Barkai
Olrac-SPS Silvermine House, Steenberg Office Park, Tokai, 
Cape Town, South Africa, amos@olsps .com

Sarah B.M. Kraak
Thünen-Institut für Ostseefischerei, Rostock, Germany, sarah .kraak@ti .bund .de

Dave G. Reid
Marine Institute, Rinville, Oranmore, Co . Galway, Ireland, David .Reid@Marine .ie

Real-Time Incentives (RTI) fisheries management approach integrates 
mixed-fisheries targets and ecosystem objectives into a single 
“currency” for management measures. In this approach, fishers would 
be allocated fishing-impact credits, called RTIs, to spend according to 
spatiotemporally varying tariffs, replacing the conventional landings 
quota. RTI-quota and tariffs would be based on commercial stock 
and ecosystem targets, so that the spatiotemporal tariffs reflect our 
understanding of the exploited ecosystem. Under the RTI system 
fishermen could dynamically choose their best fishing strategy within 
safe ecological and biological boundaries. 

Olrac SPS (www.olsps.com) developed a commercial fishing data 
recording and reporting system named Olrac. The Olrac electronic 
logbook system (eLog) includes a vessel unit and a shore web-based 
server. Olrac SPS is now developing a customized version of its Olrac 
eLog to suit the requirements of the RTI approach. The system will 
provide the onboard eLog unit with the up-to-date tariff maps. Once 
a fishing trip has started the Olrac eLog will record the time the 
vessel spent in each of predefined RTI management rectangles. This 
information will be sent to the Olrac shore server and will be used 
together with any available VMS data to automatically calculate the 
amount of RTIs utilized by the vessel during its fishing trip. This 
amount will then be automatically deducted from the vessel’s annual 
RTI-account. Catch and other eLog data will be used to update spatial 
tariffs in “real time” using a tested algorithm, so that the updated tariff 
maps could reflect our understanding of the exploited ecosystem. 
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Redesigning Galápagos Lobster Fishery Management 
through DPAs and Stakeholder Engagement 
Norah Eddy, Laura Johnson (presenter), Dan Ovando, Steve Gaines, 
Taylor Debevec, Jonathon Sim, and Katherine Westfall
University of California Santa Barbara, Santa Barbara, CA, USA, noraheeddy@gmail .
com, lauragracejohnson@gmail .com, dovando@bren .ucsb .edu, gaines@bren .ucsb .
edu, taylor .debevec@gmail .com, jonsim528@gmail .com, katie .twbiz@gmail .com

The red spiny lobster (Panulirus penicillatus) has been commercially 
harvested in the Galápagos Islands since the 1970s. Landings in 
the fishery increased substantially during the past several decades, 
peaking at nearly 100 metric tons in 1995. While local authorities 
have collected extensive landings and length composition data from 
this fishery, they have struggled to translate these data into effective 
assessment and management. Though the fishery is not considered 
data-poor, our goal was to enable effective self-management of the 
lobster fishery by the Galápagos National Park through the use of 
data-poor assessments (DPAs) and a stakeholder-developed control 
rule. After conducting an in-depth analysis of 12 potential DPAs, we 
selected three length-based assessments based on their practicality 
of use (Catch Curve, LBAR, and LBSPR) to run on 15 years of data from 
the fishery. A user-friendly tool was developed to train stakeholders 
to run and analyze the selected DPAs and their outputs. Together with 
our partner, Conservation International, we conducted a workshop 
aimed at helping local management and stakeholders elucidate their 
objectives for fisheries management and use the DPAs to design and 
implement a science-based harvest control rule. Lastly, we developed 
a sampling protocol that would allow managers to reduce resources 
spent on data collection and instead focus efforts on collecting data 
relevant to management through the developed control rule. Our 
results provide a useful case study in the application of data-poor 
assessments as a tool for bolstering local decision-making capacity 
and redesigning management in a developing world context.
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Assessing the Status of Nearshore California Rockfish 
at Local Scales Using Data-Limited Approaches
Daniel Ovando
University of California Santa Barbara, Santa Barbara, CA, USA, dovando@bren .ucsb .edu

Jono Wilson
The Nature Conservancy, Santa Barbara, CA, USA

Dean Wendt
California Polytechnic State University, San Luis Obispo, CA, USA, dwendt@calpoly .edu

Rick Starr
California Sea Grant Extension Program, Moss Landing, CA, USA, starr@mlml .calstate .edu 

Fisheries managers are often faced with the challenge of managing at 
a spatial scale that balances the inherent demographic and biological 
variability of the stock with the practical constraints of governance, 
available resources, and data. Many nearshore rockfish species in 
California exhibit marked differences in growth rates and reproductive 
patterns, and experience variable harvest pressure across space. 
However, management regulations are generally applied across 
broad geographic scales, failing to account for spatial differences 
in life history and fishing pressure, leading to areas of low and high 
depletion and ultimately a disenfranchised fishing community. We 
use a time series of fishery independent length and density data 
for nearshore California finfish collected inside and outside of no-
take marine protected areas (MPAs) by the California Collaborative 
Fisheries Research Program to perform a series of data-limited 
assessments (DLAs) at a variety of spatial scales. These DLAs include 
both length and density based metrics of stock status. This analysis 
allows us to (a) provide improved scientific guidance on the health 
of these stocks at local scales and (b) evaluate spatial and temporal 
differences in stock status. We are also able to compare and contrast 
the results and trends produced by the different DLA methods, 
providing guidance for the concept of multi-indicator management. 
Our results indicate that it may be possible to use collaborative 
research and MPAs to provide fine-scale scientific guidance for 
management and quota-allocation using DLAs. This type of process 
could increase the feasibility of fisheries management that leverages 
DLAs, co-management, and collaborative science to better reflect the 
spatial diversity of the health of fished populations. 
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Evaluation of the Percentile Approach for 
Establishing Sustainable Escapement Goals 
in Lieu of Stock Productivity Information
Robert A. Clark
Alaska Department of Fish and Game, Division of Sport Fish, Juneau, AK, USA, bob .clark@alaska .gov

Douglas M. Eggers
Alaska Department of Fish and Game, Division of Commercial 
Fisheries (retired), Juneau, AK, USA, dougeggers@gci .net

Andrew R. Munro and Brian Bue
Alaska Department of Fish and Game, Division of Commercial Fisheries, Anchorage, 
AK, USA, andrew .munro@alaska .gov, bbue@mtaonline .net (retired)

Steven J. Fleischman and James J. Hasbrouck (presenter)
Alaska Department of Fish and Game, Division of Sport Fish, Anchorage, AK, 
USA, steve .fleischman@alaska .gov, james .hasbrouck@alaska .gov

Stock-recruitment analysis is the typical method used to establish 
biological escapement goals (BEGs) that provide the greatest potential 
for maximum sustained yield of Pacific salmon stocks in Alaska. For 
stocks where the necessary stock-specific information is lacking, there 
are no published methods for estimation of proxies for SMSY to aid in the 
development of Sustainable Escapement Goals (SEGs). One such proxy for 
SMSY was developed by Bue and Hasbrouck (unpublished) in 2001 and is 
now commonly called the Percentile Approach. We analyzed the Percentile 
Approach and recommended changes to the approach based on outcomes 
of our analyses. All of the analyses indicate that the four tiers of the 
Percentile Approach are likely sub-optimal as proxies for determining a 
range of escapements around SMSY. The upper bounds of SEGs developed 
with this approach may actually be unsustainable in that they may 
specify a spawning escapement that is close to or exceeds the carrying 
capacity of the stock. The lower bound percentile of SEG tier 1 (25%) also 
appears somewhat higher than necessary. Escapements in the lower 60 
to 65 percentiles are optimal across a wide range of productivities, serial 
correlation in escapements, and measurement error in escapements. We 
recommend that the current four tier Percentile Approach be replaced with 
the following three tiers for stocks with low to moderate (less than 0.40) 
average harvest rates:

• Tier 1—high contrast (>8) and high measurement error (aerial and foot 
surveys) with low to moderate average harvest rates (<0.40), the 20th to 60th 
percentiles.

• Tier 2—high contrast (>8) and low measurement error (weirs, towers) with 
low to moderate average harvest rates (<0.40), the 15th to 65th percentiles.

• Tier 3—low contrast (8 or less) with low to moderate average harvest rates 
(<0.40), the 5th to 65th percentiles.

Use of the Percentile Approach is not recommended for the following 
situations:

• average harvest rates of 0.40 and greater.
• very low contrast (4 or less) and high measurement error (aerial or foot 

surveys).
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Invited Talk: Setting Management Measures Using 
Data-Limited Approaches—Lessons Learnt
C.M. Dichmont1, E.A. Fulton2, N. Dowling2, A.E. Punt2,3, 
M. Haddon2, H. Geromont4, J. de Oliveira5, R. Little2, R.J. 
Gorton2, M. Sporcic2, D.C. Smith2, and A.D. Smith2

1 . CSIRO Oceans and Atmosphere Flagship, Ecoscience 
Precinct, Dutton Park, Queensland, Australia
2 . CSIRO Oceans and Atmosphere Flagship, Hobart, Tasmania, Australia
3 . University of Washington, School of Aquatic and Fisheries Sciences, Seattle, WA, USA
4 . University of Cape Town, Department of Mathematics and 
Applied Mathematics, Rondebosch, South Africa
5 . Centre for Environment, Fisheries and Aquaculture Science 
(Cefas), Lowestoft Laboratory, Lowestoft, Suffolk, UK

Data-limited fisheries have become a major focus of scientists and 
managers alike in the past decade. One reason is that the assessment 
and management of data-rich fisheries are now mature and better 
understood. Data-limited fisheries can form a substantial component 
of the total fisheries of nations—they can be the most numerous in 
terms of fishery number, cumulative catch and/or social importance. 
They are often the most complex with multiple user groups or gear 
types, all within the context of little data and a low information base. 
Much of the recent scientific endeavor has been on developing data-
limited assessments and much progress has been made. For example, 
catch only methods have been the subject of several successful 
endeavors. On the other hand, another approach is to manage data-
limited fisheries using harvest strategies (management procedures) 
that do not use formal assessments. A harvest strategy is a fully 
specified set of rules for determining tactical management actions, 
and generally includes specifications for a monitoring system, an 
assessment procedure, and a decision rule. For data-limited fisheries, 
the clear distinction between these three components can get blurred. 
Several global case studies are described. The lessons learnt of their 
implementation for setting catch limits or alternative measures are 
discussed. In that context, several countries or regional organizations 
have placed their harvest strategies into a tier-based system directly 
or indirectly based on data richness and these are discussed in the 
context of simulations tests undertaken in a generic temperate fishery. 
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Invited Talk: Data-Limited Fisheries:  
A Call to Arms—Not at Arm’s Length
Natalie Dowling1, Elizabeth A. Babcock2, Matias Caillaux3, Jason M. Cope4, 
Rod Fujita5, Todd Gedamke6, Mary Gleason3, Nicolas Gutierrez7, Adrian 
Hordyk8, Peter Mous3, Daniel Ovando9, Ana Maria Parma10, Jeremy Prince8, 
Carmen Revenga3, Merrill Rudd11, Jeremy Rude3, Cody Szuwalski9, Sarah R. 
Valencia9, Steven Victor12, George Waweru Maina3, and Jono R. Wilson3

1 . Commonwealth Scientific and Industrial Research Organisation 
(CSIRO), Hobart, Tasmania, Australia, natalie .dowling@csiro .au 
2 . University of Miami, Department of Marine Biology and Ecology, 
Miami, FL, USA, ebabcock@rsmas .miami .edu 
3 . The Nature Conservancy, mcaillaux@tnc .org, mgleason@tnc .org, pmous@tnc .
org, crevenga@tnc .org, jrude@tnc .org, gwmaina@tnc .org, jono_wilson@tnc .org
4 . NOAA Northwest Fisheries Science Center, jason .cope@noaa .gov 
5 . Oceans Environmental Defense Fund, Research and Development, rfujita@edf .org 
6 . MER Consultants, todd@merconsultants .org 
7 . Marine Stewardship Council, nicolas .gutierrez@msc .org
8 . Murdoch University, Perth, Western Australia, Australia, a .hordyk@
murdoch .edu .au, biospherics@ozemail .com .au
9 . University of California, Santa Barbara, CA, USA, dovando@bren .ucsb .
edu, cszuwalski@bren .ucsb .edu, sarah .r .valencia@gmail .com
10 . Centro Nacional Patagónico (CENPAT), parma@cenpat .edu .ar 
11 . University of Washington, School of Aquatic and Fishery Sciences, mbrudd@uw .edu 
12 . Palau International Coral Reef Center, svictor@picrc .org 

It is well acknowledged that tools exist for the management (particularly, the 
assessment) of data- and capacity-limited fisheries. There is also an increasing 
body of general guidance for the process of developing harvest strategies (the pre-
agreed monitoring, assessment, and control rules used to achieve management 
objectives) for data-limited fisheries. This guidance is yet to be confronted with 
a process-oriented, practical means by which it may be operationalized. There 
is disconnect between the development of assessment approaches and general 
guidelines, and their on-the-ground implementation in a harvest strategy context.
We outline an approach for a universal framework for managing data- and 
capacity-limited fisheries, that explicitly considers (i) available data; (ii) biological/
life history attributes of relevant species; (iii) fishery operational characteristics; 
(iv) socioeconomics; and (v) governance.

The above fishery characteristics are elicited via a questionnaire, the 
responses from which directly inform a user-friendly harvest strategy decision 
flowchart. The flowchart provides a short list of options for each harvest strategy 
component, against which management objectives, indicators, and reference 
points can be revisited. A cost database is used to refine the possible strategies 
according to what is affordable. Underpinning the process is a management 
strategy evaluation model for various fishery “archetypes,” which can evaluate 
whether the harvest strategy options are likely to achieve management objectives.

The approach is being tested for a range of case studies globally, that embrace 
a broad cross-section of fishery archetypes. This represents traction against 
the vision of a universal practical framework for the management of data- and 
capacity-limited fisheries.
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Assessing Data-Limited Fisheries: The Framework 
for Integrated Stock and Habitat Evaluation (FISHE) 
Kendra Karr, Rod Fujita, and Willow Battista (presenter)
Environmental Defense Fund, San Francisco CA, USA, kkarr@
edf .org, rfujita@edf .org, willowbe@gmail .com

Assessing the status of a fishery and the ecosystem that supports it 
is the first step in managing for long-term sustainability. Yet up to 
80% of fish may come from “data-limited” fisheries for which few data 
are available to guide decisions and policies. Failure to assess the 
status of fish stocks and ecosystems can increase the risk of stock 
collapse, the loss of social and economic benefits associated with 
sustainable yield, and the loss of a variety of other ecosystem goods 
and services. Many data-limited stock evaluation methods are now 
available, but they typically provide a variety of fishery performance 
indicators that can be used together to estimate stock status and 
the sustainability of current levels of fishing. The Framework for 
Integrated Stock and Habitat Evaluation (FISHE) is an online tool 
that equips fishers, marine scientists, and other stakeholders with 
a swift, low-cost, and highly effective resource with which to assess 
and manage data-limited fisheries. Using existing data-limited 
methods, FISHE guides users through ecosystem risk assessment, the 
characterization of stock vulnerability to fishing, estimation of stock 
status, and the evaluation of the sustainability of fishing in order to 
develop management guidance and informs adaptive management 
through a transparent and participatory process. FISHE simplifies the 
fishery assessment process by walking users through a structured 
step-by-step framework that combines multiple methods in a way that 
reduces uncertainty associated with single methods, and that allows 
users to account for and manage the effects of fishing on supporting 
ecosystems.
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Evolving Policy and Practice: The ICES 
Approach to Data-Limited Stocks
Anne M. Cooper
International Council for the Exploration of the Sea (ICES), 
Copenhagen, Denmark, anne .cooper@ices .dk

In the recent past, stocks without fully accepted analytical 
assessments were often overlooked by science, thus limiting their 
conservation potential as the best available data and information were 
not available to inform decision-making. The International Council for 
the Exploration of the Sea (ICES) provides scientific advice to policy-
makers for over 260 stocks in the North Atlantic, more than 60% of 
which are data-limited. In 2010 ICES began developing a precautionary 
methods framework for data-limited stock assessment to aid policy-
makers’ movement toward sustainable exploitation of fisheries in 
the area. This framework categorizes stocks by the data that are 
available and provides an assessment methodology for each case. 
The intent is to apply more precaution in more uncertain situations; 
the less information available, the more conservative the advice. 
Since 2012 ICES has provided quantitative advice on more than 160 
of these stocks, a major step forward in the sustainable management 
of vulnerable species of sharks and valuable commercial species 
such as Nephrops. That said, ICES has found that within the existing 
framework, the status of the stock and fishery is a key limiting factor 
in achieving sustainability objectives in the medium term. To resolve 
this, a suite of methodologies (including survey, size, and catch-based 
methods), which use readily available but underutilized data, are 
being tested in parallel for application along with development of MSY 
proxies. In short, although these stocks may have limited amounts 
of traditional stock assessment data, in the near future they will be 
considered more method-challenged than data-limited.
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Extending the Catch-MSY Approach Using 
Auxiliary Data: Western Pacific Experience
Marlowe Sabater
NOAA Western Pacific Fishery Management Council, Honolulu, 
HI, USA, marlowe .sabater@noaa .gov

Steve Martell
International Pacific Halibut Commission, Seattle, WA, USA, stevem@iphc .int

Gerard DiNardo
NOAA Pacific Island Fisheries Science Center, Honolulu, HI, USA, gerard .dinardo@noaa .gov

Western Pacific fisheries are as diverse as the tropical stocks they 
harvest making data collection, stock assessment, and management 
under an annual catch limits (ACLs) regime particularly challenging. 
The coral reef fishery is considered data-poor due to absence of near-
real-time monitoring, incomplete catch data, and sparse life history 
information leading to absence of any formal stock assessments. Over 
the years, however, several programs have independently collected 
varied information that can be coupled with rapidly evolving data-
poor methodologies to generate coarse reference points for specifying 
ACLs. Initial attempts to piece together these sets of information, 
augmenting a Catch-MSY approach with visual census estimates of 
biomass, resulted in a multiyear specification of ACLs for several 
management unit species complexes. An integrated assessment model 
is currently being developed by incorporating growth and maturity, 
size composition, delta-mean size, and trends in abundance to 
calculate likelihood of MSY and FMSY.
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Options for Data-Poor Stock Assessment 
of Chars (Salvelinus spp.)
Kim Howland (presenter Ross Tallman)
Fisheries and Oceans Canada, Winnipeg, Manitoba, Canada

Marie-Julie Roux
New Zealand Department of Fisheries, Wellington, New Zealand

Char populations are particularly susceptible to change, either from 
the application of harvest or environmental conditions such as climate 
variation. As an alternative to conventional fishery analysis, we 
analyze the sustainability and viability of selected North American 
char stocks using a number of approaches including catch-based, 
traffic light, and landscape-based methods. We compare several 
methods for data-limited situations to determine the allowable harvest 
of the Ekalluk River, Paliryauk River, Halovik River, Jayco Lake, and 
Lauchlan River arctic char, including Cadima’s Maximum Sustainable 
Production method, Hierarchical Bayesian Surplus Production Models, 
a Status Quo Total Allowable Harvest method, Long-term Average 
Catch methods, and the Depletion Corrected Average Catch method. 
Each method provided a similar outcome in terms of the relative 
importance of stocks to the fishery. The predicted sustainable harvest 
of larger stocks such as the Ekalluk and Jayco varied more according 
to the method applied than the other stocks studied. While not a 
replacement for more comprehensive fishery models, these methods 
can be useful in data-poor situations.
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Does Size Really Matter? Managing 
Large Species by Counts
Cindy Tribuzio
NOAA Alaska Fisheries Science Center, Auke Bay Laboratories, 
Juneau, AK, USA, cindy .tribuzio@noaa .gov

Jason Gasper
NOAA-NMFS, Alaska Regional Office, Juneau, AK, USA, jason .gasper@noaa .gov

Jennifer Cahalan
Pacific States Marine Fisheries Commission, Seattle, WA, USA, jennifer .cahalan@noaa .gov

Mary Furuness
NOAA-NMFS, Alaska Regional Office, Juneau, AK, USA, mary .furuness@noaa .gov

The Pacific sleeper shark (Somniosus pacificus) is a common bycatch 
species in the Gulf of Alaska and Bering Sea, currently managed as 
part of the “Shark Complex” with harvest limits specified in tons. 
Management of the species is reliant on estimates of total catch 
weight that are dependent on data collected by onboard observers. 
Sleeper sharks are difficult to handle onboard most vessels; they get 
tangled in fishing gear, their large size either precludes bringing them 
onboard or poses safety hazards, and they are difficult to weigh. 
Thus, due to difficulty in obtaining adequate data for catch estimation, 
they are uniquely challenging to manage based on catch weight. 
Conversely, estimation of the numbers of sleeper sharks caught is less 
problematic; observers are generally able to obtain accurate counts, 
either because they are counted on longline vessels at the rail as gear 
is retrieved, or on trawl vessels the species is often pre-sorted by 
vessel crew and set aside for the observer. Current catch estimates 
suggest that most of the sleeper shark catch occurs in longline 
fisheries, where observed weight data are limited (about 35% of 
sleeper sharks caught on longline gear have haul-specific weight data, 
compared to 96% for trawl caught sharks). Count data may provide a 
better estimate of total sleeper shark catch than currently used weight 
estimates, thereby increasing the reliability of the stock assessment. 
We discuss how counts could be incorporated into the existing 
harvest specification process and associated issues with a change in 
management methods.
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Improving Southeast Alaska Geoduck Harvest 
Strategies Using Age Composition and Growth
Katie J. Palof and Michael D. Donnellan
Alaska Department of Fish and Game, Commercial Fisheries, Juneau, 
AK, USA, katie .palof@alaska .gov, mike .donnellan@alaska .gov

Kevin W. McNeel
Alaska Department of Fish and Game, Age Determination 
Unit, Juneau, AK, USA, kevin .mcneel@alaska .gov

Kyle P. Hebert and Chris E. Siddon
Alaska Department of Fish and Game, Commercial Fisheries, Juneau, 
AK, USA, kyle .hebert@alaska .gov, chris .siddon@alaska .gov

Geoducks, Panopea generosa, populations in Southeast Alaska are 
extremely data limited, lacking knowledge of the biological reference 
points necessary for sustainable management. Other than abundance 
data from periodic surveys, the limited data available on age, growth, 
and natural mortality is borrowed from southerly populations. 
Currently, Alaska’s fishery management plan includes a threshold of 
30% of the original estimated biomass, below which an area is closed, 
a 1-4 year area rotation, and a fixed annual harvest rate of 2%. This 
harvest rate is based on estimates of natural mortality and growth 
from Washington state and British Columbia fisheries. 

Our goal is to determine appropriate harvest rates based on 
the life history characteristics and population dynamics (e.g., 
recruitment) of geoducks in Southeast Alaska. Data were collected 
on age composition and growth for spatially representative geoduck 
beds throughout Southeast Alaska to capture geographic and habitat 
variability that is expected in such a complex seascape. Primary 
objectives were to compare growth between beds and to estimate 
natural mortality using catch-curve analysis for incorporation into 
harvest strategies. Ages were determined using both ring-counting 
and signature year techniques. Preliminary results suggest that highly 
variable recruitment, which contributed to no clear peak in the age 
frequency distribution, would require further statistical methods to 
determine natural mortality estimates. The median age was 51 years, 
ranging from 4 to 114 years. Additional methods, such as alternative 
catch-curve methods and age-structured modeling, will be explored in 
an attempt to increase our knowledge of this data-poor fishery.
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Evaluation of Hydroacoustic Rockfish Survey 
Methods Using Computer Simulation
Philip Tschersich, David Barnard, Carrie Worton, and Robert Baer
Alaska Department of Fish and Game, Kodiak, AK, USA, philip .tschersich@alaska .gov, 
david .barnard@alaska .gov, carrie .worton@alaska .gov, robert .baer@alaska .gov

The Alaska Department of Fish and Game conducts hydroacoustic 
surveys in the Westward Region to provide abundance estimates of 
black rockfish Sebastes melanops. Two patterns of transiting survey 
areas for echogram collection are used: a grid-pattern when rockfish 
are associated with continuous structures such as reefs, and a star-
pattern when rockfish are concentrated over spatially compact 
structures such as pinnacles. Computer simulations were used to 
investigate if these estimates are biased.

Simulation spaces were populated with virtual schools whose 
individual fish locations (x, y, z) were drawn from two distributions, 
uniform and normal, in four different concentration/location patterns, 
and using five population densities, resulting in 40 combinations. 
Schools were sampled with both grid- and star-patterns following 
techniques employed in the actual survey. A total of 200 repetitions 
were performed for each distribution, school concentration/location 
pattern, and population density combination.

The grid-pattern methods produced accurate and precise 
estimates of simulated fish densities with a mean of the absolute 
values of the biases of 1.1%. The star-pattern sampling methods 
produced very large biases due to a station’s transects crossing at 
a common center, therefore increasing the probability of fish near 
the star’s center being sampled. Using simulations, the relationship 
between a fish’s contribution to transect density based on its distance 
from the star center resulted in a regression model to correct the 
bias. Biases for the adjusted star-pattern method were two orders of 
magnitude less than the unadjusted method with the mean of the 
absolute values of the biases being 1.8%.
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Population Dynamics of Arctic 
Cod in the US Chukchi Sea 
Jennifer M. Marsh, Franz J. Mueter, and Terrance J. Quinn II
University of Alaska Fairbanks, School of Fisheries and Ocean Sciences, Juneau Center, 
Juneau, AK, USA, jmmarsh@alaska .edu, fmueter@alaska .edu, terry .quinn@alaska .edu

Currently, commercial fishing is prohibited in the US Arctic due to 
insufficient data to assess the sustainability of potential fisheries. 
In the 2009 Arctic Fisheries Management Plan (FMP) by the North 
Pacific Fishery Management Council, arctic cod (Boreogadus saida) 
was identified as one of three potential target species. A preliminary 
assessment of arctic cod was completed for the Arctic FMP based 
on bottom trawl surveys that occurred in 1990 and 1991 in the 
northeastern Chukchi Sea. During August/September of 2012 and 
2013, two comprehensive fisheries oceanographic standardized grid 
surveys were conducted with stations spaced every 30 nautical miles 
throughout the US Chukchi Sea. Arctic cod were sampled by surface 
trawl, bottom trawl (2012 only), and acoustic surveys. Age 1+ arctic 
cod were ubiquitous throughout the region, in low abundances and 
generally small in size. We will present a simple Leslie Matrix model 
using updated life history parameters, and recent survey data to 
better understand the status of arctic cod in the US Chukchi Sea. We 
will present model sensitivity to varying input parameters, such as 
natural mortality and recruitment.
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First Assessment of Temporal and 
Spatial Characteristics of French Data 
Sets on Elasmobranch Stocks
Hélène Gadenne and Lionel Pawlowski 
IFREMER, Lorient, France, helene .gadenne@ifremer .fr, pawlowski .lionel@ifremer .fr

Fishing affects fish communities through selective catching of target 
species or species groups, bycatch species, and habitat modification. 
This results in changes in total biomass, composition of fish 
communities, and size structures of populations. Recently, increasing 
attention has been paid to the conservation of biodiversity and 
the maintenance of healthy ecosystems. An important issue is the 
sustainable management of fisheries resources. This requires reliable 
assessment on biomass and fishing pressure toward the different 
fish stocks. In Europe, the 38 stocks of elasmobranchs assessed by 
ICES are all data deficient, which limits assessments to monitoring 
trends in a context where in 2012 it was recommended for 25 of these 
stocks to reduce catches. This study is the first one to carry out data 
mining on temporal and spatial characteristics of French data sets 
over the last 15 years (landings, effort, observers’ measurements at 
sea on commercial vessels, scientific surveys). These data sets are 
collected by the French Research Institute for the Exploitation of 
the Sea (IFREMER) and its institutional partners. This first step will 
allow implementing models and statistical tools to make the best use 
of available data sets in order to assess those stocks. Uncertainties 
related to data abundance and quality will be taken into account. 
The main objective will be to use these tools along with additional 
data sets from other countries whose fleets are operating in the same 
areas, in order to test their robustness and to validate them in the 
perspective of a regular use within related assessment working groups 
(ICES, CSTEP). 

mailto:helene.gadenne@ifremer.fr
mailto:pawlowski.lionel@ifremer.fr


Posters   61

Stock Assessment Models for Short-Lived Species in 
Data-Limited Situations: Case Study of the English 
Channel Stock of Cuttlefish (Sepia officinalis)
Juliette Alemany and Eric Foucher
IFREMER, Port-en-Bessin, France, Juliette .Alemany@ifremer .fr, Eric .Foucher@ifremer .fr

Etienne Rivot
Agrocampus Ouest, Ecology Department, Rennes, France, Etienne .Rivot@agrocampus-ouest .fr

Joël Vigneau
IFREMER, Port-en-Bessin, France, Joel .Vigneau@ifremer .fr 

Jean-Paul Robin
Université de Caen, Laboratoire de Biologie et Biotechnologies Marines, Caen, France

Among English Channel fisheries, the importance of cuttlefish stock 
has increased, following the cephalopod global landings and market 
trend. The stock is currently managed at a regional scale but not by 
European regulations, although it is targeted at several stages of its 
life cycle and across much of its distributional range. 

An assessment of this stock was conducted in June 2014 by fitting 
a two-stage biomass model on a 22 year time-series (1992-2013). As the 
assumptions of the model are based on a simplified life cycle, it would 
be appropriate to compare the results with outputs from other models 
in order to obtain reliable biomass estimations.

The use of a Bayesian framework is particularly adapted for 
decision-making, allowing the propagation of uncertainty in the 
model. Therefore we implemented the two-stage biomass model into 
a Bayesian framework and compared the results with the outputs of 
the initial model. We also applied a multi-annual generalized depletion 
model to the English Channel cuttlefish stock. We found similar trends 
of biomass estimates. The Bayesian model tended to underestimate 
the biomass compared to the initial model, and presented bigger 
uncertainty intervals. 

These results allow a first comparison of the initial model 
outputs. The next step will be to apply a Bayesian model combination, 
which is an algorithmic correction to Bayesian model averaging. This 
method takes into account uncertainties involved in model selection 
and avoids the trap of inference results that are too optimistic. This 
Bayesian model combination could finally be generalized to species 
experiencing a short life span.
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A Generalized Size-Structured Model for Stock-
Reduction Analysis
Steven Martell
International Pacific Halibut Commission, Seattle, WA, USA, stevem@iphc .int

James Ianelli
NOAA Alaska Fisheries Science Center, Seattle, WA, USA, Jim .Ianelli@noaa .gov

Dave Fournier
Otter Research, Sydney, BC, Canada, davef@otter-rsch .com

Stock reduction analysis (SRA) is a data-poor technique that uses 
only historical catch information to estimate recruitment rates 
needed to explain those historical catches. The method is easily 
extended to accommodate sparse information on trends in abundance, 
composition information, and even tagging data to estimate fishing 
mortality rates or absolute abundance estimates. Estimation of 
model parameters using maximum likelihood or Bayesian methods 
is possible if additional information exists. In this paper we describe 
a generalized framework for size-structured models that can be 
used for data-poor to data-rich cases. Stock reference points are 
derived from steady-state conditions by solving matrix equations 
that represent size-dependent mortality and growth. Uncertainty, or 
the range of uncertainty, in stock reference points and abundance 
estimates is obtained using the delta method, or based on samples 
from the posterior distribution. We discuss how other data-poor 
techniques (e.g., catch-MSY method, changes in mean size) can easily 
be integrated into the generalized framework.
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Investigation on Biological Parameters of 
Pollock Population in Korean Waters
Sukyung Kang1, Saang-Yoon Hyun2, Jeong-Ho 
Park1, Myung-Ho Son1, and Suam Kim2

1 . National Fisheries Research and Development Institute, Ministry of Marine 
Affairs and Fisheries, Busan, Republic of Korea, sukyungkang@korea .kr
2 . Pukyong National University, Department of Marine Biology, Busan, Republic of Korea

Korean water is a southern boundary of walleye pollock (pollock 
hereafter) distribution in the northwestern Pacific. Since the early 
20th century, commercial fishery on pollock has been developed 
in Korea, and became the largest fishery off North Korea, with the 
largest spawning activity at Wonsan Bay of the East/Japan Sea. After 
the Korean War in the mid 20th century, fishermen in South Korea 
caught juvenile pollock heavily during 1970s-1980s, which migrated 
from northern habitat areas to the southern edge of their distribution. 
Catch information collected by South Korean scientists indicated that 
juvenile pollock were overfished. There was no systematic collection 
of biological/fisheries data, that would explain reproduction, 
spawning, recruitment, and growth of pollock. Because of the 
political complexity between South and North Korean regimes, the 
management strategy could not be science-based, and no cooperative 
research including data exchange on pollock populations/fishery was 
carried out. 

Sea surface temperature of the East/Japan Sea has continuously 
increased during the last three decades. The enhanced temperature in 
the upper layer of the ocean might be detrimental to the survival of 
pollock larvae. 

Recent catch records revealed that pollock populations in Korean 
waters had collapsed, but the main reasons for this collapse remained 
unanswered. Here, for preparing management advice for the future, 
we estimated some basic biological parameters using data-limited 
information that had been collected by scientists of the National 
Fisheries Research and Development Institute, Republic of Korea, since 
the late 1960s.
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Current Methods for Setting Catch Limits for 
Data-Limited Fish Stocks in the United States
David Newman
Natural Resources Defense Council, New York, NY, USA, dnewman@nrdc .org

Jim Berkson (presenter)
NOAA Southeast Fisheries Science Center, RTR Program, 
Gainesville, FL, USA, jim .berkson@noaa .gov

Lisa Suatoni
Natural Resources Defense Council, New York, NY, USA, lsuatoni@nrdc .org

We examine how the requirement for annual catch limits (ACLs) has 
been implemented for data-limited stocks in all federally managed 
fisheries in the United States. The study analyzed the assessment 
methods that form the basis of ACLs, those which determine the 
overfishing limits (OFLs) and the acceptable biological catches 
(ABCs). Nationally, 30% (150) of OFLs/ABCs are currently calculated 
using conventional data-rich assessment methods, 11% (59) using 
data-moderate methods, and 59% (295) using data-poor approaches. 
There is substantial variation in the proportion of stocks that are 
currently managed with data-rich versus data-limited methods across 
regions, and there are clear geographical patterns in the types and 
diversity of methods being utilized to calculate OFLs/ABCs. Regional 
disparities in data-limited method development and implementation 
are attributed to regional differences in the number of stocks being 
managed, the data types and lengths of the time series available, and 
the resources dedicated to data processing and stock assessment. 
Recommendations for improving management of data-limited stocks 
include establishing a complete inventory of all available data for 
each managed stock, dedicating resources and expertise to data-
limited method development and evaluation, and developing a more 
streamlined assessment process to handle the expanded volume of 
stocks requiring ACLs.
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