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Report of the ICES training course: 

 
Stock Assessment -

 
Introduction

 
by 

Steve Cadrin

 

and Iago Mosqueira

 

Sum m ary 

The first course in the ICES Training Programme was an introduction to stock as-
sessment, conducted 3-7 August 2009

 

at ICES Headqarters in Copenhagen.  Thirty-
two students participated in the course, and all but one attended all lectures and 
completed all assignments.  From the perspective of the instructors, the course was a 
success.  

 

An ambitious outline of topics was taught, from simple model fitting and biological 
production to commonly used stock assessment methods (biomass dynamics model, 
virtual population analysis and statistical catch-at-age model) as well as biological 
reference points through stochastic long-term projection.   Each day was scheduled 
with lectures on

 

stock assessment concepts each morning and application of stock 
assessment models during afternoon assignments.  Students completed assignments 
by programming in Excel, and the same assignments were demonstrated in R.  

 

The number of students was appropriate.  Students represented 15 countries had 
d iverse backgrounds, representing young working group members, academic re-
searchers, fishery organizations and conservation groups

 

(Appendix 1).  Despite a 
wide range of experience in modelling and statistics, all students who completed the 
course mastered the spreadsheet assignments.  Students with more experience devel-
oped models beyond the assigned tasks.

 

Students who completed the introductory stock assessment class will need to further 
develop their programming skills to participate in the more advanced courses in the 
ICES training programme (e.g., advanced stock assessment, Bayesian techniques, 
management strategy evaluation, ecosystem modelling).  Given the d iversity of ex-
perience in the introductory class and the ambitious agenda, few students pro-
grammed in R to complete afternoon assignments.  Therefore, ICES should consider 
an intermediate course on stock assessment in which assignments are completed in R 
and FLR, to allow transition from the Excel programming in the introductory course 
to the R, WINBUGS and ADMB programming in the advanced courses.  Alterna-
tively, students who completed the introductory stock assessment class would be 
expected to develop required skills on their own before taking advanced courses.

 

Feedback from students was solicited using a course evaluation questionnaire.  Re-
sults ind icate that the amount of material covered

 

and degree of d ifficulty was aver-
age to too much/too d ifficult,  course organization was very good,  helpfulness 
of teaching staff and clarity of presentation were high, and usefulness of course 
materials was average to high.  Overall, the course content,

 

organisation and 
quality of teaching were very good.  Ind ividual feedback included:
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Very good structure and balance of theory and exercises.

  
Excellent job by the teachers!

  
Maybe too intensive (hard to stay concentrated for 8h per day).

  
A very nicely presented course. Days were an hour or two too long. Content 

developed in a good logical order and tied together all the basic aspects of stock 
assessment efficiently. Good balance of lectures and exercises. Knowledgeable, 
approachable and helpful presenters.

  

The course fu lfilled all my expectations. As a 'self-taught' stock assessment sci-
entist, I wanted confirmation that I had understood things correctly and to an-
swer several outstanding areas where I had not been able to work out how things 
worked from the books e.g. tuning VPA analyses. All these questions were very 
well answered. Now I just have to

 

learn how to do it all in R! Many thanks.

  

The course was really good and focused on Stock assessment. I found it very 
helpful.

 

One student thought that the course material was too technical for her needs and 
dropped out of the class.  She expected a course based more on management strategy 
and policy.  The false expectations are d ifficult to comprehend, because the course 
description explicitly included population modelling and quantitative exercises, and 
lectures were available on the course sharepoint

 

for over a month.  To avoid fu ture 
misunderstandings and better prepare students, required skills could be added to the 
course description, with suggested read ings for students to review or develop skills 
needed for the course:

  

Fisheries 

 

Jennings et al. (Marine Fisheries Ecology)

  

Statistics 

 

Hilborn & Mangel (The Ecological Detective)

  

Programming 

 

Braun & Murdoch (A First Course in Statistical Program-
ming) or Zuur et al. (A Beginner s Guide to R).

 

The course description should also be revised to advise students to install Excel 
Solver and R before the course.  Students can also be encouraged to bring their own 
stock assessment data to use in class assignments.

 

Students, instructors and the training coord inator d iscussed possible revisions for 
future offerings of the introductory stock assessment course.  Students felt that R 
demonstrations should include applications of FLR programs and perhaps demon-
strations of other stock assessment software (e.g., NOAA Fisheries Toolbox, ASPIC, 
etc.).  Presentation of alternative stock assessment techniques for a wider range of life 
histories (e.g., cephalopods, marine mammals) would provide a broader perspective 
on stock assessment applications.

 

The students were energetic and worked hard .  The partnership of instructors was 
effective, with complimentary skills for helping students to understand difficult top-
ics and debugging various programming problems.  The hospitality of the ICES se-
cretariat gave the course a human touch that will help to foster a lasting relationship 
between the students and ICES.
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Recom m endat ions 

 
Required skills should be added to the course description, with suggested 
readings for students to review or develop skills needed for the course.

  

The course description should also be revised to advise students to install 
Excel Solver and R before the course.  Students can also be encouraged to 
bring their own stock assessment data to use in class assignments.

  

Applications of FLR programs and other stock assessment software (e.g., 
NOAA Fisheries Toolbox, ASPIC, etc.) should be demonstrated.  

  

Description of alternative stock assessment techniques for a wider range of 
life histories (e.g., cephalopods, marine mammals) should be included.

 

Course Program m e and Inst ruct ors 

The course programme, lecture notes and exercises are available from the course 
share point site (TCSAI09): http://groupnet.ices.dk/TCSAI09/default.aspx

 

(The re-
sponses to a Course Evaluation Questionnaire

 

are found in the lower left corner of 
the course share point site.)

 

The five-day course was organized as a series of morning sessions that were focused 
on theoretical concepts and afternoon sessions on more applied concepts associated 
with assignments and work sessions. All of the assignments were to be completed in 
Excel,

 

but the same analyses were also demonstrated in R,

 

an open-source,

 

statistical 
programming language (see

 

flr-project.org).

  

http://groupnet.ices.dk/TCSAI09/default.aspx
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Inst ructors:   

Steve Cadrin, NOAA/UMass CMER Director 
School for Marine Science & Technology 
200 Mill Road, Suite 325 
Fairhaven, MA  02719 U.S.A. 
E-mail: Steven.Cadrin@NOAA.gov

    

Iago Mosqueira,

 

Systems Modelling, Cefas

 

Pakefield Rd. 
Lowestoft, NR33 0HT 
U.K. 
E-mail: Iago..Mosqueira@cefas.co.uk

  

Course Object ive 

The general objective of the course is to train stock assessment scientists and advisors 
in basic population dynamics and stock assessment.

 

The course is intended not only 
to present the theoretical elements but also to guide participants on how to put the-
ory into practice through case studies and hands-on exercises on the computer. Spe-
cific objectives are:

  

1 )

 

Understanding the role of stock assessment in fisheries science 

 

2 )

 

Familiarity with conventional stock assessment models 

 

3 )

 

Experience in basic model building and parameter estimation 

 

By the end of the course,

 

the participants will:

  

Be aware of single species assessment methods as applied to North Atlan-
tic fisheries.

   

Understand the data collection needs for different assessment methods.

   

Be familiar with indicators and reference points,

 

both biological and eco-
nomic,

 

as tools in fishery management.

   

Be introduced to the application of methods for multigear and multispe-
cies assessment.

   

Develop knowledge of bioeconomic fishery processes by using simulation 
models to improve scientific advice for managers.

  

This course provides instruction,

 

demonstration and exercises in population model-
ling,

 

as applied to fishery resources. Stock assessment synthesizes information on life-
history,

 

fishery monitoring and resource surveys using mathematical models of 
population dynamics. Results from stock assessments are used to determine stock 
size,

 

sustainability of the fishery and evaluate the consequences of alternative fishery 
management actions.

 

First principles of population dynamics are reviewed from the 
perspective of model building,

 

and several dimensions of complexity are explored. A 
wide range of conventional stock assessment methods are introduced. 

 

There are two general goals of the course. The first is to provide a sound foundation 
in the fundamentals of stock assessment. Stock assessment modelling continues to 
advance at a rapid pace. However,

 

understanding the basics of population dynamics 
is necessary to develop an intuition for fishery models,

 

for accurate interpretation 
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and model development. Therefore we will emphasize a conceptual understanding,

 
supported by quantitative applications that are designed to illustrate model proper-
ties.

 
The second goal of the course is to prepare students to take the next steps in a stock 
assessment career:

 
learning the advanced aspects needed for their particular applica-

tions.

  

The ICES Training Programme also includes courses in advanced stock assessment,

 

Bayesian techniques for stock assessment,

 

Management Strategy Evaluation and Eco-
system Modeling for Fisheries Management. Therefore,

 

advanced topics and pro-
gramming skills will be introduced in preparation for more advanced ICES courses 
or to approach the same topics through self-learning. 

 

ICES Train ing Program m e 

To help build capacity in ICES and especially to support the scientists involved in the 
advisory process, ICES offers training courses by high-

 

profile scientists and instruc-
tors.

 

For more information visit the ICES training web-page: 

 

www.ices.dk/iceswork/training/training.asp

  

or 

Contact ICES Secretariat for more information

 

Søren Anker Pedersen, Coordinator for Training

 

tel: (45) 33 38 67 52

 

Email: training@ices.dk

     

http://www.ices.dk/iceswork/training/training.asp
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Annex 1 : List of par t icipant s 

NAME ADDRESS COUNTRY EMAIL 

Steve Cadrin 
(instructor)

 
Steve Cadrin, 
NOAA/UMass CMER 
Director,

 

School for Marine 
Science & Technology,

 

200 Mill Road, Suite 325

 

Fairhaven, MA  02719

 
USA Steven.Cadrin@NOAA.gov

 

Anna Cheilari Joint Research Centre,

 

Institute for Protection 
and Security of the 
Citizen,

  

Maritime Affairs Unit 
G.04, TP 051, 

 

21027

 

Ispra,

 

(VA)

 

Italy anna.cheilari@jrc.it

 

Charis Charilaou Department of 
Fisheries and Marine 
Research,

 

Ministry of 
Agriculture,

 

Natural 
Resources and 
Environment 

101

 

Vithleem str.

  

1416

 

Nicosia 

Cyprus ccharilaou@dfmr.moa.gov.cy

 

Christian Pusch Federal agency for 
nature conservation,

 

Isle of Vilm 

 

18581

 

Putbus 

Germany christian.pusch@bfn-vilm.de

 

Clive Fox Scottish Association 
for Marine Science,

 

Dunstaffnage Marine 
Lab 

 

Dunstaffnage,

 

Oban 

UK clive.fox@sams.ac.uk

 

Dale Rodmell National Federation of 
Fishermen's

 

Organisations,

 

30

 

Monkgate 

 

York Y031

 

7PF

  

UK Dale.Rodmell@nffo.org.uk

 

Daniel Suddaby Marine Stewardship 
Council Mountbarrow 
House,

 

6-20

 

Elizabeth 
Street,

 

London  SW1W

 

9RB

 

UK daniel.suddaby@msc.org

 

Deirdre Brophy Galway Mayo Institute 
of Technology,

 

Dublin Road,

 

Galway 

 

Ireland deirdre.brophy@gmit.ie

 

Eider Andonegi AZTT-Tecnalia,

 

Txatxarramendi 
ugartea z/g

 

48395

 

Sukarrieta (Bizkaia)

  

Spain eandonegi@azti.es
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NAME ADDRESS COUNTRY EMAIL 

Francesca Vitale Swedish Board of 
Fisheries,

 
Turistgatan 5

 
Box 4

  
45321

 
Lysekil 

Sweden francesca.vitale@fiskeriverket.se

 

Giuseppe 
Scarcella 

National Research 
Council (CNR)

 

Institute of Marine 
Sciences (ISMAR)

 

-

 

Fisheries Section,

 

Largo Fiera della 
Pesca, 1

  

60125 Ancona

 

Italy g.scarcella@ismar.cnr.it

 

Helle Torp 
Christensen 

DTU Aqua National 
Institute of Aquatic 
Resources,

 

Charlottenlund slot 
Jægersborg allé 1

  

DK-2920

 

Charlottenlund 

Denmark htc@aqua.dtu.dk

 

Iago Mosqueira

 

(assistant 
instructor)

 

Systems Modelling,

 

Cefas,

  

Pakefield Rd.

 

Lowestoft,

 

NR33

 

0HT

 

UK Iago..Mosqueira@cefas.co.uk

 

Irene Mantzouni DTU Aqua National 
Institute of Aquatic 
Resources,

 

Charlottenlund Slot 
Jægersborg Allé 1

  

2920

 

Charlottenlund 

Denmark ima@aqua.dtu.dk

 

Jens Floeter University of 
Hamburg,

 

Institute for 
Hydrobiology and 
Fisheries Science 
University of 
Hamburg 

Olbersweg 24

  

22767

 

Hamburg 

 

Germany jfloeter@uni-hamburg.de

 

Johan Lövgren Swedish Board of 
Fisheries,

 

Turistgatan 5

 

Box 4

  

45321

 

Lysekil 

Sweden johan.lovgren@fiskeriverket.se

 

Johanne Gauthier Department of 
Fisheries and Oceans 
(Canada),

 

Maurice Lamontagne 
Institute 850

 

Route de 
Mer 

 

PO Box 1000

  

Mont-Joli,

 

Quebec 
CANADA G5H

 

3Z4

 

Canada johanne.gauthier@dfo-mpo.gc.ca
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NAME ADDRESS COUNTRY EMAIL 

Juha Lilja Finnish Game and 
Fisheries Research 
Institute 

 
Viikinkaari 4,

  
PO Box 2

  

00790

 

HELSINKI 

Finland juha.lilja@rktl.fi

 

Karoline Schacht WWF Germany,

 

International WWF 
Center for marine 
conservation 
Hongkongstr.

 

7

  

20457

 

Hamburg 

Germany schacht@wwf.de

 

Kelle Moreau Institute for 
Agricultural and 
Fisheries Research,

 

Ankerstraat 1

 

B-8400

 

Oostende 

Belgium kelle.moreau@ilvo.vlaanderen.be

 

Klavdija Jenko Fisheries Research 
Institute of Slovenia,

 

Spodnje Gameljne 61 a, 
1211 Ljubljana-Å 
martno 

Slovenia klavdija.jenko@zzrs.si

 

Muriel Lissardy IFREMER (French

 

research institute for 
the exploitation of the 
sea),

 

Côte Basque 1, allée du 
Parc Montaury 64600 
Anglet 

France muriel.lissardy@ifremer.fr

 

Ronan Cosgrove BIM (Irish

 

Sea 
Fisheries Board),

 

New Dock Road 
Galway 

Ireland cosgrove@bim.ie

 

Sofie 
Vandemaele 

Institute for 
Agricultural and 
Fisheries Research,

 

Ankerstraat 1

 

8400

 

Oostende 

 

Belgium Sofie.Vandemaele@ilvo.vlaanderen.be

 

Thomas Brunel Wageningen IMARES,

 

Postbus 68

 

1970 AB muiden

 

Netherlands thomas.brune@wur.nl

 

Timo Arula Estonian Marine 
Institute,

 

University of 
Tartu,

 

Mäealuse 10A,

  

12618,

 

Tallinn 

Estonia timo.arula@ut.ee

 

Wouter Willems Institute for 
Agricultural and 
Fisheries Research 
(ILVO),

 

Ankerstraat 1,

 

8400

 

Ostend 

Belgium wouter.willems@ilvo.vlaanderen.be
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NAME ADDRESS COUNTRY EMAIL 

Clementine 
Harma 

Galway-Mayo Institute 
of Technologies 
(GMIT),

 
Dublin Road 

 
Galway 

 
Ireland clementineharma@aol.fr

 

Laura Langan Galway-Mayo Institute 
of Technologies 
(GMIT),

 

Dublin Road 

 

Galway 

Ireland laural710@msn.com

 

Maylynn Engler Marine Stewardship 
Council Mountbarrow 
House 

6-20

 

Elizabeth Street 

London SW1W

 

9RB

 

UK maylynn.engler@msc.org

 

Roberto Carlucci University of Bari, 

 

Via Orabona 4, 

 

70125 Bari 

 

Italy r.carlucci@biologia.uniba.it

 

David Miller Wageningen IMARES,

 

Haringkade 1,

  

1976

 

CP muiden,  or:

 

PO box 68,

 

1970

 

AB muiden

 

Netherlands david.miller@wur.nl

 

Doug Beare Wageningen-IMARES, 
PO box 68, 

 

1970 AB muiden

 

Netherlands douglas.beare@wur.nl

 

Aukje Coers Pelagic RAC,

 

PO Box 72

  

2280

 

AB Rijswijk 

Netherlands a.coers@pelagic-rac.org

  


