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Report of the ICES Training Course Stock Assessment Advanced, 

 
1-5 February, 2010

 
by 

Richard Methot, Chris Darby, James Ianelli

 

1 Sum m ary 

A course in advanced stock assessment topics was held at ICES headquarters during 
Feb. 1-5, 2010.  32 students from 14 nations participated in the course.  Three primary 
topics were covered during the week of presentations, demonstrations, and hands-on 
sessions.  Richard Methot focused on introducing participants to the Stock Synthesis 
assessment program.  Jim Ianelli presented a general introduction to separable mod-
els and graphical methods for investigating patterns in data. Chris Darby led the class 
through data investigation methods and use of d iagnostics for XSA.  The first three 
days were scheduled with lectures on data screening, model concepts, interpretation 
and application. The last two days had a greater emphasis on user analysis of exam-
ple data sets and work on the data that the participants had brought with them.  The 
ICES SharePoint provided a very efficient system for d istributing course materials to 
the participants.

 

Presentations on how to present results from actual stock assessments were illus-
trated .  Here the emphasis was to show the available data in a comprehensible way 
and , importantly, how data affect assessment results and trends in quota recommen-
dations.  A number of ways of projecting assessment results were presented .  This 
included a brief introduction to management strategy evaluations and their relation-
ship to control rules used for management.  

 

As an exercise, and to illustrate integrated analysis concepts, a spreadsheet model 
was assembled and distributed to work with throughout the week.  This provided a 
way of showing d ifferences with fitting an age structured model to d iverse data, and 
the use of d ifferent likelihood functions (i.e., lognormal compared to multinomial 
fitting for age (or length) composition data.  This model was also extended to show 
how projections can be implemented to evaluate alternative harvest rates.  A third 
example from this included examining the impact of shifting age at selection relative 
to harvest rates to show yield isopleths

 

from a simple Excel model.

 

Examples of processing extensive fishery data sets were d istributed with a subset 
from a real fishery (with actual values simulated to avoid confidentiality issues).  
Accompanying this dataset was an example of how fishery data may often include 
erroneous records or observations from vessels that may only have participated in 
the fishery briefly and hence may be unsuitable for including in a CPUE index analy-
sis.  The step-by-step script that was provided highlighted where analytical issues 
can arise.  Importantly, it provided some basic exploratory evaluations including 
finding appropriate transformations of CPUE data.  

 

The course emphasized examining input data (data processing/exploration) and out-
put d iagnostics.  For the integrated analysis in particular, the importance of under-



2  | REPORT OF TCSAA2010   

standing uncertainty in observations was highlighted .  Evaluating input sample size 
estimates (governing the degree of observation error for compositional data) was 
illustrated .  The sensitivity of assessment model results (along with quota manage-
ment control ru les, if they exist) was illustrated via retrospective patterns and the 
effect of adding new data.  The importance of transparency in presenting results to 
managers and stake-holders was emphasized.

 

The sections on Stock Synthesis (SS) started with a general introduction to the con-
cept of integrated analysis which is based on forward simulating models and which 
are capable of using a wide variety of data types for calibration of the model.  The SS 
presentations included a wide range of examples: a simple configuration that mim-
icked a biomass dynamics model, using both size and age data, partitioning catch 
into discarded and landed portions, and use of multiple areas with movement among 
areas.  Additional topics included an examination of time-varying catchability for a 
CPUE time series, and use of generalized size composition data such as catch by 
weight category.  The North Sea plaice data set was used as an example for configur-
ing SS in a strictly age-structured mode and it produced results that were very simi-
lar to those from XSA.  This collection of SS presentations provided an overview of 
the model s capabilities, but not an in-depth, hands-on opportunity, although some 
students produced complete SS models for their data by the end of the week. 

 

Challenges:

 

The range of students was extremely varied with some coming d irect from the begin-
ner s course and many with several years experience in modeling and analysis. The 
range was perhaps too wide in that it presented a significant challenge in giving all 
participants an understanding of the model structures and concepts and keeping 
them involved in the course at all times. 

 

Coverage of 2 d ifferent assessment approaches (Synthesis and XSA) generated excel-
lent d iscussions but may have been confusing for some students as a result of the 
range of abilities. There may be scope for running a current assessment methods 
course looking at methods ICES is using and a workshop looking at methods ICES 
could be moving towards. 

 

Logistics:

 

The number of participants on the course was just manageable given the size of the 
meeting room, the range of computer hardware, d irectory structures etc. These re-
sulted in initial setup problems, but once overcome the facilities, sharepoint and net-
work systems worked well and facilitated efficient d istribution of information prior 
to and during the course.  The ratio of students to instructors was especially d ifficult 
when assisting individual students to set up new models on their computers.  It 
would be advisable to run the course with fewer participants in future years. 

 

2 Recom m endat ions  

The d iversity of assessment methods used in ICES is growing.  For example, 
WKROUND 2010 reviewed five assessments:  two use XSA, one uses a statistical 
catch at age method, one uses Stock Synthesis, and one uses GADGET.  This diversity 
poses a tremendous challenge for the review panels and highlights the importance of 
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the Training Programme s goals.  This first class in advanced stock assessment meth-
ods was designed to improve understanding of current ICES assessment practices 
through sessions focused on advanced use of XSA diagnostics and data exploration.  
The class also presented new assessment perspectives including an introduction to 
Stock Synthesis.  In retrospect, this breadth was overly ambitious

 
for one training 

session, especially given the wide range of interest and preparation among the class 
participants. 

 

The concept of Advanced Stock Assessment is a broad umbrella that covers data 
analysis, fishery evaluations, statistics, computation, mathematical modelling, and 
policy advice.  Consequently, covering an appropriate mix of these topics with 
hands-on exercises for such a large and d iverse group of students was challenging.  
We suggest that fu ture courses in advanced stock assessment focus on a narrower 
range of specific topics.  This would make it easier to define a set of prerequisites for 
the class participants and to limit the size of the class to a more manageable number; 
closer to 20.  Some of these courses could be run for just three days, rather than trying 
to get too many topics into five days and maxing out student s ability to learn.  

 

Other planned training classes include Management Strategy Evaluation and Bayes-
ian Analysis, both of which are focused topics within advanced stock assessment.  
There also is probably a need for an intermediate class to follow-up on the topics in 
the introductory class and to prepare students for the focused topics of the advanced 
classes.  The topics covered in the first Advanced Stock Assessment class could per-
haps be divided into 3 more focused sessions:

 

Age-Structured Methods

  

Cover age-structured models (XSA, ADCAM, various separable models) currently 
used in ICES and comparable models from the

 

NOAA Toolbox.  Include a detailed 
comparison of XSA to a separable model using an example.  

 

Size-Structured Methods

 

Stock Synthesis, GADGET

 

Data Analysis

 

Development of catch-at-age, CPUE calibration, spatial analysis and data exploration.

  

Some suggestions for improvement of the course

 

by participants:

 

To participants 
the course seemed a little unorganised

 

i.e. no clear pattern of what was being pre-
sented.

  

It was useful to be exposed to alternative methods being used , but

 

more 
guidance on how to select appropriate models for the data you have

 

would have 
been preferred .

 

As the expertise in the group was very d ifferent, a structure with 
presentations in the morning and then parallel hands on exercises on the same topic 
but at d ifferent levels would be good. So people can choose which exercise matches 
their level of expertise. 

  

The course was too much "this is my model and how can I make the data work in the 
model" and too little "what do my data tell me and how can I use them".  

  

It seems that the attendees to this course could be split in to two camps: firstly those 
who work with XSA and would like to learn more about the applications of SS, in-
cluding a more technical analysis; secondly those who would like to learn more about 
d ifferent advanced methods for stock assessment (less focussed on XSA and SS and 
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compare and contrast with other analytical methods). Maybe there should be two 
d ifferent courses to satisfy each of the above? i.e one comparing the outcomes and 
applications of d ifferent methods for stock assessment (possibly based on two or 
three different datasets). Another would focus on XSA and SS. 

  
Develop a written tu torial for the simplest case of stock synthesis if possible -

 
pre-

sented early would allow participants to complete a run of the model.

  

This came 
together by the end of the week but initially the model was quite overwhelming in its 
complexity.

    

The stock syntheses work was good, but it assumed a higher degree of basic statistics 
than I have. Some guide as to underlying statistic beforehand would have been good 
so you could prepare beforehand.

  

Maybe zip up all files on share point for easy download? (i.e. blackfin input files). 

 

3 Course descr ip t ion 

Objective 

The general objective of this course is to provide additional training for stock assess-
ment scientists who are familiar with the basic techniques of fishery stock assess-
ment. The course will present the mathematical background to the techniques, as well 
as software packages developed to implement those techniques. Trainees will apply 
the techniques to case studies relevant to the ICES area. The specific learning objec-
tives for the course are:

 

1 )

 

Understanding the principles behind constructing population dynamics models 
and identifying their associated estimation methods.

 

2 )

 

Experience using techniques to summarize and plot fisheries data.

 

3 )

 

Experience with the XSA through FLR.

 

4 )

 

Experience with Integrated Analysis through Stock Synthesis which estimates 
confidence distributions for stock abundance and productivity parameters (see 
Figure).

 

5 )

 

Familiarity with decision analysis as a means of summarizing the outcomes 
from stock assessments.

 

By the end of the course, the participants will:

  

Be able to summarize raw fisheries and survey data in a form that can be in-
cluded in common stock assessment packages.

  

Be aware of stock assessment methods based on Virtual Population Analysis and 
Integrated Analyses, as well as how and when to apply these methods.

  

Have a working knowledge of XSA and Stock Synthesis.

  

Be able to use the results from stock assessments to document the trade-offs be-
tween alternative catch limits given stock assessment uncertainties.
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4 Course Program m e  

The five-day course is organized as a series of morning and afternoon sessions. 
Hands-on exercises will be linked to each topic and scheduled throughout the course. 
Assignments will be conducted in the open-source programming language R, the 
FLR package, and the SS package.

   

Instructors:

 

                    

  

Chris Darby

 

CEFAS Fisheries Laboratory

 

Lowestoft, 

 

Suffolk NR33 0HT. England

  

Richard Methot

 

NOAA Fisheries

 

Northwest Fisheries Science Center

 

2725 Montlake Boulevard East

 

Seattle, WA 98112-2097, USA

  

James Ianelli

 

Resource Ecology and Fisheries Management

 

NOAA Fisheries

 

Alaska Fisheries Science Center

 

Seattle, WA, USA

  



6  | REPORT OF TCSAA2010   
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E-MAIL 

Chris Darby 

 
(Instructor)

 
CEFAS  
Fisheries Laboratory 

 
Pakefield Road

 

Lowestoft NR33 0HT

 

UK 

chris.darby@cefas.co.uk

 

Richard Methot 

 

(Instructor)

 

NOAA Fisheries 

 

Northwest Fisheries Science 
Center 

 

Seattle, WA 98112-2097,

 

USA  

richard.methot@noaa.gov

 

James Ianelli 

 

(Instructor)

 

NOAA Fisheries 

 

Alaska Fisheries Science 
Center 

 

Seattle, WA, 

 

USA 

jim.ianelli@noaa.gov

 

Andrew 
Campbell

 

Fisheries Science Services

 

Marine Institute,

 

Rinville, Oranmore

 

Co. Galway

 

Ireland

 

andrew.campbell@marine.ie

 

Website: www.marine.ie

  

Ross Tallman

 

Fisheries and Oceans 
Canada,

 

Arctic Aquatic Research 
Division, 

 

Arctic Stock Assessment and 
Integrated Research Section

 

501 University Crescent, 
Winnipeg, Manitoba,

 

Canada R3T 2N6

 

ross.tallman@dfo-mpo.gc.ca

 

JC Quiroz

 

Instituto de Fomento 
Pesquero IFOP

 

División de Investigación 
Pesquera (Fisheries Research 
Division)

 

Avenida Blanco 839

 

C.P. 2361827 Valparaiso, V

 

Chile

 

jquiroz@ifop.cl

 

Clara Ulrich 
Rescan

 

DTU Aqua

 

Section for Fisheries Advice

 

Charlottenlund Castle

 

DK-2920 Charlottenlund

 

Denmark

 

clu@aqua.dtu.dk

 

http://www.marine.ie
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1 )

 
NAME 2 )

 
ADDRESS 3 )

 
E-MAIL 

Matthias 
Bernreuther

 
Johann Heinrich von 
Thuenen-Institute (vTI) 
Federal Research Institute 
for Rural Areas, Forestry and 
Fisheries 

 
Institute of Sea Fisheries

 

Palmaille 9

 

22767 Hamburg

 

Germany

 
matthias.bernreuther@vti.bu
nd.de

 

Jens Floeter

 

Institute for Hydrobiology 
and Fisheries Science

 

University of Hamburg 

 

Olbersweg 24

 

22767 Hamburg

 

Germany 

 

jfloeter@uni-hamburg.de

 

Wolfgang 
Nikolaus Probst

 

Johann Heinrich von Thünen-
Institute 

 

Institute of Baltic Sea 
Fisheries

 

Alter Hafen Süd 2

 

18069 Rostock

 

Germany

 

nikolaus.probst@vti.bund.de

 

Evangelos 
Tzanatos

 

Hellenic Centre for Marine 
Research 

 

Institute of Marine Biological 
Resources

 

PO Box 2214

 

GR 71003 Heraklion Crete

 

Greece

 

tzanatos@her.hcmr.gr

 

Hans Gerritsen

 

Marine Institute 

 

Fisheries Science Section

 

Rinville Oranmore

 

Co Galway

 

Ireland

 

hans.gerritsen@marine.ie

 

Deepak 
Pazhayamadom

 

University College Cork, 

 

Department of Zoology 
Ecology and Plant Science 
(zeps)

 

Distillery Fields

 

North Mall

 

Cork 

 

Ireland

 

deepakgeorgep@yahoo.com

 

Hocine Benchikh

 

University College Cork 

 

Zoology Ecology and Plant 
Science Department

 

Zoology Ecology and Plant 
Science (ZEPS) 

 

Distillery Field

 

North Mall

 

Ireland

 

ciaolho@yahoo.fr

 



8  | REPORT OF TCSAA2010   

1 )

 
NAME 2 )

 
ADDRESS 3 )

 
E-MAIL 

David Miller

 
Wageningen IMARES, 
Netherlands Fisheries

 
Haringkade 1 

 
1976 CP IJmuiden

 
The Netherlands

 
david.miller@wur.nl

 
Niels Hintzen

 
IMARES  
Department of Fisheries

 

Haringkade 1

 

PO box 68, 

 

1970 AB, IJmuiden

 

The Netherlands

 
niels.hintzen@wur.nl

 

Sascha Fässler

 

Wageningen IMARES 

 

Fisheries

 

Haringkade 1

 

P.O. Box 68 

 

1970 AB IJmuiden

 

The Netherlands

 

sascha.fassler@wur.nl

 

Thomas Brunel

 

Wageningen IMARES 

 

Fisheries department

 

PO Box 68,

 

1970 AB IJmuiden

 

The Netherlands

 

thomas.brunel@wur.nl

 

Elvar H. 
Hallfredsson

 

Institute of Marine Research

 

Tromsø Department.

 

Postboks 6404 

 

N-9294 Tromsø

 

Norway

 

elvarh@imr.no

 

Boonchai 
Stensholt

 

Institute of Marine Research 

 

Demersal fish

 

Nordnesgaten 50

 

Post Box 1870 Nordnes

 

N-5817 Bergen

 

Norway

 

boonchai@imr.no

 

Gjert E Dingsør

 

Institute of Marine Research

 

P.O. Box 1870 Nordnes

 

N-5817 Bergen

 

Norway

 

gjerted@imr.no

 

Cecilie Kvamme

 

Institute of Marine Research

 

Research Group Pelagic Fish

 

P.O.Box 1870 Nordnes

 

N-5817 Bergen 

 

Norway

 

cecilie.kvamme@imr.no

 

Ivan Tretyakov

 

Polar Research Institute 

 

Stock Assessment Laboratory

 

Knipovich, 6

 

Murmansk 

 

Russia

 

iv_serg@pinro.ru

 

Anatoly 
Chetyrkin

 

Polar Research Institute 

 

Stock Assessment Laboratory

 

Knipovich str., 6

 

Murmansk 

 

Russia

 

chaa@pinro.ru
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NAME 2 )

 
ADDRESS 3 )

 
E-MAIL 

Diana Maria 
Gonzalez 
Troncoso

 
Centro Oceanográfico de 
Vigo-

 
Instituto Español de 

Oceanografia 

 
Pesquerías Lejanas

 
Cabo Estai-Canido, 

 
Ap. 1552, 

 

36200 Vigo 

 

Spain

 
diana.gonzalez@vi.ieo.es

 

Paz Sampedro

 

Instituto Español de 
Oceanografía (IEO) 

 

Centro Oceanográfico de A 
Coruña

 

Paseo Marítimo Alcalde 
Francisco Vázquez, 1 

 

15001 A Coruña

 

Spain

 

paz.sampedro@co.ieo.es

 

Ulrika Beier

 

Swedish Board of Fisheries 

 

Department of Research and 
Development 

 

Institute of Freshwater 
Research

 

Stångholmsvägen 2

 

SE-17893 Drottningholm

 

Sweden

 

ulrika.beier@fiskeriverket.se

 

Olavi Kaljuste

 

Swedish Board of Fisheries 

 

Institute of Coastal Research

 

PO Box 109

 

SE-742 22 Öregrund

 

Sweden

 

olavi.kaljuste@fiskeriverket.s
e

 

Matt Parker-
Humphreys

 

Cefas 

 

Fisheries Assessment and 
Advice

 

Pakefield Road,

 

Lowestoft, Suffolk NR33 0HT

 

UK 

m.p.parker-
humphreys@cefas.co.uk

 

Sven Kupschus

 

Cefas

 

Lowestoft Laboratory 

 

Pakefield Road

 

Lowestoft NR33 0HT

 

UK  

sven.kupschus@cefas.co.uk
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Imperial College London

 

Biology

 

Flat 1/36 Selborne Road,

 

Hove, East Sussex BN3 3AH

 

UK 

james.o.roberts@imperial.ac
.uk

 

Juliane Struve

 

Imperial College London 

 

Department of Life Sciences 
Biology Ecology and 
Evolution

 

Silwood Park Campus

 

Buckhurst Road 

 

Ascot, Berkshire, SL5 7PY

 

UK 

j.struve@imperial.ac.uk
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ADDRESS 3 )

 
E-MAIL 

Tom Peatman

 
MRAG Ltd., 

 
18 Queen Street, 

 
London, W1J 5PN

 
UK 

t.peatman@mrag.co.uk

 
Andrzej Jaworski

 
Scottish Government 

 
Marine Scotland -

 
Science, 

 

Marine Laboratory

 

PO Box 101

 

375 Victoria Road 

 

Aberdeen AB11 9DB

 

UK 

jaworskia@marlab.ac.uk

 

Daniel Goethel

 

UMASS-Dartmouth 

 

Fisheries Oceanography

 

7 Perry Street Apt. 2 

 

South Dartmouth, MA 02748

 

USA 

dgoethel@umassd.edu

  


