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Participants at the course “Introduction to Stock Assessment” conducted 14-18 June
2010 at ICES Headquarters in Copenhagen. The course was given by Steven Cadrin
(#2 from left), NOAA, USA (instructor) and lago Mosqueira (#5 from left), CEFAS,
UK (assistant instructor).
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Report of the ICES training course:

“Sock Assessment - Introduction”

by
Steven Cadrin and lago Mosgueira

Summary

The third course in the ICES Training Programme was an introduction to stock as-
sessment, conducted 14-18 June 2010 at ICES Headquarters in Copenhagen. The
same course was offered in August 2009 and January 2010 by the same instructors.
Nineteen students participated in the second course, and they all 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, stochastic long-term projection, harvest control rules and manage-
ment strategy evaluation. Each day was scheduled with lectures on stock assess-
ment concepts each morning and application of stock assessment models during
afternoon assignments. Students completed assignments by programming in Excel
and R.

The number of students was appropriate. Students represented 13 countries includ-
ing young working group members, academic researchers. Most students in this
third class were more experienced in modelling and statistics than students in previ-
ous classes, and the class completed more assignments and more difficult applica
tionsin Excel and R.

Feedback from students was solicited using a course evaluation questionnaire. Re-
sultsindicate that the amount of material covered was “average,” degree of difficulty
was “average” to “difficult,” course organization and the course description were
“very good,” helpfulness of teaching staff, usefulness of course materials and clarity
of presentation were “high.” Overall, the course content, organisation and quality of
teaching were “good” to “very good.” Most students heard about the course from
colleagues (69%), the ICES website (46%) or the Annual Science Conference (8%).
Individual comments and suggestions from students were:

e “Extremely skilled and helpful teachers with a great amount of patience!”

e “This course was brilliant. It covered an amazing amount of material in a very
short time in detail. It hit just the right balance of practicals and theory. The
spreadsheet exercises were incredibly informative and a very good way of visual-
ising the processes we were dealing with. | only have praise for the instructors
both for their immense knowledge and experience on this topic and their will-
ingness and also ability to pass on some of that knowledge. | don't have any sug-
gestions for improvements; | thought they got it just right!
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“Both Steve and lago were great teachers. They sere expertsin their field with a
great teaching style. They were friendly, helpful, cool guys who deserve a
healthy raise. Overall a great learning experience.”

“Qverall | found the course to be an excellent experience and | look forward to
using the methodsthat | learnt thisweek.”

“Thank you very much for an extremely informative and well run course. The
only suggestion | would make, and | understand it would be restricted by time:
For R, | think it would be helpful to take separate tasks, such as "abundance at
age" etc, and programme them from scratch. This might give a better idea of how
the functionsin R are constructed. Apart from that, | am very interested in R, but
probably should get some rookie training in it for now!! Thanks again lago and
Steve!l”

“This course covered lots of material in a short period of time. Thisisgood for an
intense learning period or agood review. Any methods to "stretch out” the learn-
ing experience would help. For example, it's good to have lots of examples and
solutions posted on the SharePoint. So | cannot finish all assignments, or if | wish
to review materials later, web-posted information would be useful. Also, | ap-
preciated the R teaching approach that introduced techniques after completing a
similar assignment in Excel. So even though | did not understand all R concepts
and syntax, | could more easily see how it worked based on a complementary ex-
ample. This was difficult, but | appreciated the chance to learn more about R;
through thismethod.”

“The R presentations didn’t give that much, but maybe later on. Maybe you
could make a mix, make some part of the assignment in spreadsheet (which is
100times more conceptually easy to understand independent of the usefulness of
R) and input some parts into R. | don’t think half a day of training in inputing
matrices will change really that much in working form but I’'m not sure. Anyway,
| liked, appreciated the R parts in this course and the fact that we were using
something else than excel as a complement. Personally, | however would have
appreciated working in a more semi graphic interface, i want a tool that also in
easily accessible in terms of user face —i.e. that many more people can judge the
code in terms of biology rather the programming.”

“l found it difficult to keep up with thework in Rand | felt that | wasn't learning
that much by entering the pre-written code without understanding how it was
composed. Although if | had a better knowledge of R then lago's section would
have been more productive for me.”

“Telling people to make them self introduced to R before the course, doing some
basic exercise before course starts.

“some more time should be spent on telling how to get started with R”
“make a separate course for R; it's impossible to use it when you're already
struggling with the theory itself”

“it would be better to spread the course over alonger time period, with abreak in
between in order to read over the notes and see if you have further questions.”

“after the first three days of course, one day with no lectures and no assignments
would be useful to allow people go though their notes”
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e “ldon't think it is part of the course, but a more complete vegetarian food option
for the course dinner would have been nice.”

Students’ preparation for programming in R continued to improve from the 1st, 2nd
and 3rd course offerings. All students attempted all of the assignments in both Excel
and R. If students come to future classes prepared for programming, R could be con-
sidered an essential aspect of the course. The greater use of programming in this
class should help students to be better prepared for ICES work and the advanced
ICES courses. One reason for the better preparation of studentsin the last two stock
assessment courses may be that students who need a more conceptual and less quan-
titative understanding may be registering for the class for stakeholders “Opening the
box: Stock assessment and fisheries advice for stakeholders, NGOs and policy-
makers. 5-7 October 2010.”

A more detailed course schedule allowed refinement of the course material. Lectures
were modified to be approximately one hour, and lectures were separated by a break,
a demonstration of model application, or an assignment. The refined schedule
helped to break up the long days into more tolerable portions, and to limit the
amount of information material to the time available.

Revisions to the course also appeared to be effective. Communication with students
before class regarding software installations, preparations for statistics and pro-
gramming, and bringing example data helped to elevate the level of material and
approaches used in the course. Students appeared to take advantage of having the
lecture material available before the course. Given that early communication with
students and access to the SharePoint appeared to help students, earlier review of
applicants, acceptance and communications may help further.

Friday afternoon was reserved as a time for reviewing topics, general discussion on
stock assessment issues and completing unfinished assignments from earlier in the
week.

The partnership of instructors continues to be effective, with complementary skills
for helping students to understand difficult topics and debugging various program-
ming problems. Once again, the ICES secretariat gave the course participants awarm
welcome, and provided a pleasant working environment that will help to promote
future involvement in ICES by the students.

Recommendations

1. Start the process of student selection and acceptance earlier to give students a
longer period to prepare for the course with access to the SharePoint and rec-
ommended readings.

2. Prepare willing students beforehand for the R part of the course by providing
introductory material tailored to the R skills necessary to follow the assign-
ments. The suggestion of concentrating some of the R teaching could be ex-
plored. Maybe dedicating to R one of the afternoon sessions, for example.
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Course description
Objective

The general objective of the courseisto 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:

e Beaware of single species assessment methods as applied to North Atlantic
fisheries.

e Understand the data collection needs for different assessment methods.

e Be familiar with indicators and reference points, both biological and eco-
nomic, as tools in fisheries management.

e Beintroduced to the application of methods for multigear and multispecies
assessment.

e Develop knowledge on bioeconomic fisheries 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 isto 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 dynam-
ics is necessary to develop an intuition for fisheries models, for accurate interpreta-
tion and model development. Therefore we will emphasize a conceptual
understanding, supported by quantitative applications that are designed to illustrate
model properties.

The second goal of the course isto prepare students to take the next stepsin 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
Ecosystem Modelling for Fisheries Management. Therefore, advanced topics and
programming skills will be introduced in preparation for more advanced ICES
courses or to approach the same topics through self-learning.
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Course Programme and Instructors

The five-day course is organized as a series of morning sessions that are focused on
theoretical concepts and afternoon sessions on more applied concepts associated
with assignments and work sessions. All of the assignments will be completed in
Excel, but the same analyses will be demonstrated in R, an open-source, statistical

programming language (see'http://flr-project.orgy).

The programme was designed with an about even split between lectures/discussions
and tutorials. In summary form the programme was (detailsin Annex 2):

Day Lecture  Topic
Monday 1 Introduction & objectives
2  Model fitting
assignment: stock-recruit
Tuesday 3 Biological Production
4 Biomass dynamics
assignment: production
Wednesday 5 Demographics
6 Virtual population analysis
assignment: VPA
Thursday 7 Simulation
§ Statistical catch at age
assignment: SCAA
Friday 9 Reference points
10 Projection
assignment: MSY

Instructors:

Steve Cadrin, NOAA/UMass CMER Director
School for Marine Science & Technology
200 Mill Road, Suite 325

Fairhaven, MA 02719 U.S.A.
(508)910-6358 (508)910-6396 fax

lago Mosqueira, Systems Modelling, Cefas
Pakefield Rd.

Lowestoft, NR33 OHT

U.K.

+44 (0)1502 558003

+34 986 305132


http://flr-project.org/
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Name

Institute

Telephone

E-mail

Steven Cadrin
Instructor

University of

M assachusetts
(UMASS)
Department of
Fisheries
Oceanography
School for Marine
Science &
Technology

200 Mill Road
Fairhaven MA 02719
USA

+ 1508 910-
6358

SCa
drin@umassd.edu

lago Mosqueira
Instructor

Centrefor
Environment,
Fisheries and
Aquaculture Science
L owestoft
Laboratory

Pakefield Road
NR33 OHT Lowestoft
Suffolk

United Kingdom

+44(0)1502
558003

iago.mosqueira@cef
as.co.uk

Matthew Elliott

European
Commission
Directorate General
Eurostat

European
Commission
Directorate General
Eurostat

BECH building
C3/628 5,

rue A. Weicker
L-2721 Luxemburg

+352 4301
33170

matthew.elliott@ec.
europa.eu

Susanna
Piovano

University of Torino
Department of
Animal Biology
Via Accademia
Albertina 13,

10123 Torino,

Italy

susanna.piovano@u
nito.it
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Name

Institute Telephone

E-mail

Sara Hornborg

Goteborg +46 073-
Universitet, Sweden 6791106
and SIK

Marine Ecology and

Sustainable food

production

Bangatan 23

SE-41463 Goteborg

Sweden

Sara.Hornborg@sik.
se

Polona Pengal

Fisheries Research +386
Institute of Slovenia 15308432
Research

Department

Fisheries Research

Institute of Slovenia

Spodnje Gameljne

6la

SI-1211 Ljubljana

Smartno

Slovenia

polona.penga @zzr
s.si

Malin Setzer

University of Skévde +46 0500-
System Biology 448631
Research Centre

Hogskolan i Skdvde

Hogskolevagen,

Box 408

SE-541 28 Skdvde

Sweden

malin.setzer@his.se

Eoghan Kelly

M arine Institute,
Demersal Team 1,
Fisheries Science
Services

Rinville,
Oranmore,

Co. Galway,
Ireland

eoghan.kelly@mari
neie

James Keating

Galway Mayo +353-
Institute of 860873056
Technology

Commercia

Fisheries Research

Group

Dublin Road,

Galway,

Ireland

jameskeating@galw
aydiving.com
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Name

Institute Telephone

E-mail

Sofie
Nimmegeers

The Institute for +32(0)59569
Animal Sciences 806
Unit-Fisheries

Agricultural and

Fisheries Research

(ILVO) Ankerstraat 1

8400 Oostende

Belgium

sofie.nimmegeers@i
Ivo.vlaanderen.be

KristinaBarz

Institute of Baltic Sea
Fishery

Alter Hafen Sud 2
18069 Rostock
Germany

+49 381
8116 133

kristinabarz@vti.b
und.de

Katja Enberg

Institute of Marine +47
Research, Bergen, 41006368
Pelagic fish

P.O. Box 1870

Nordnes

N-5817 Bergen

Norway

katja.enberg@bio.ui
b.no

Kirsten Dau

+49-4764-
921050

BioConsult
Schuchardt Scholle
Aquatic
Sciences/Fisheries
Klenkendorf 5
27442 Gnarrenburg
Germany

dau@bioconsult.de

Guldborg Sgvik

Institute of Marine
Research,

Research group:
Benthic habitats and
shellfish

P.O.Box 1870
Nordnes,

N-5817 Bergen
Norway

guldborg.soevik @i
mr.no

Olav Sigurd
Kjesbu

Institute of Marine +47 55 23
Research 84 87
Research Group

Demersal Fish

P.O. Box 1870,

Nordnes N-5817

Bergen

Norway

olav.kjesbu@imr.no
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Name

Institute

Telephone

E-mail

Ana Ribeiro
Santos

University College
Cork

Zoology, Ecology
and Plant Science
Department
Digtillery Fields,
North Mall,

Cork

Ireland

+353
214904676

aribeirosantos@stu
dent.ucc.ie

Eva Garcia
Isarch

Instituto Espafiol de
Oceanografia (IEO)
Centro
Oceanogréfico de
Cadiz

Puerto Pesquero.
Muelle de Levante,
sn

11006 Cadiz,

Spain

+ 34 956
294189

eva.garcia@cd.ieo.e
s

Susan Magsk
L usseau

Marine Scotland -
Science

Fisheries
Management
Programme Sea
Fisheries Group
Marine Laboratory
Aberdeen

PO Box 101

375 Victoria Road
Aberdeen AB11 9DB
UK

+44 1224
295654

s.lusseau@marlab.a
c.uk

Andreas
Emanuel sson

Institute of Foood
and Biotechniology
(SIK)/ Gothenburg
Univeristy (GU)
Dep. Sustainable
Food production
(SIK)

Dep. of Marine
Ecology (GU)
Pontus Wiknergatan
7

SE-41257 Goteborg
Sweden

+46
703834083

andreas@mp.se

Steven Nelson

George Mason
University 4400
University Drive
Fairfax, VA 22030
USA

+1202-297-

4920

steve.nelson.48@g
mail.com
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Name

Institute Telephone

E-mail

Niclas
Norrstrom

University of Skdvde +46 (0)500
The systems biology 448653
research centre

University of

Skovde,

P.O. Box 408,

SE-541 28 Skdvde

Sweden

niclas.norrstrom@h
is.se
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Annex 2: Detailed course programme

Title: Stock Assessment (introduction)

Introduction: Sgren Anker Pedersen

Lecturers: Steve Cadrin and lago Mosqueira
PROGRAMME:

Time

Event

M onday, 14 June 2011

9.00-1000 | Welcome

About this course

Introduction of participants and lecturers; expectations
10.00 - 10.30 Tea/Coffee
10.30-11:30 | Lecture 1: Objectives of stock assessment and data for stock assessment
11:30-12:30 R Demonstration 1: Introduction to R
12:30-13:30 Lunch
13.30-14.30 | Lecture2: Fitting Modelsto Data
14.30 - 15.00 Tea/Coffee
15.00-16.00 | Assignment 1: stock-recruitment relationships
17.00 - 20.00 | Icebreaker (optional)
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Time Event

Tuesday, 15 June 2011

9.00 - 10.00 L ecture 3a: Components of production

10.00 - 10.30 Tea/Coffee

10.30-11:30 | R Demonstration 2: Simulating Production

11:30-12:30 L ecture 3b: Biologica Production

12:30-13:30 Lunch

13.30-14.30 | Lecture 4: Biomass Dynamics Models

14.30 - 15.00 Tea/Coffee & Group photo

15.00-16.00 | Assignment 2: Biomass Dynamics Models
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Time

Event

Wednesday, 16 June 2011

Lecture 5: Age-Structured Models

9.00 - 10.00

10.00 - 10.30 Tea/Coffee
10.30-11:30 | Lecture6a: Virtual Population Analysis
11:30-12:30 Assignment 3: VPA

12:30-13:30 Lunch
13.30 - 14.30 | Lecture 6b: Calibrated VPA

14.30 - 15.00 Tea/Coffee
15.00-16.00 | R Demonstration 3: FLR Demonstration




14 |

REPORT OF TCSAI2010

Time

Event

Thursday, 17 June 2011

Lecture 7: Simulation

9.00 - 10.00

10.00 - 10.30 Tea/Coffee

10.30-11:30 | R Demonstration 4: Simulationin R

11:30-12:30 Assignment 4: Simulation

12:30-13:30 Lunch

13.30-14.30 | R Demonstration 5: Management Strategy Evaluation

14.30 - 15.00 Tea/Coffee

15.00-16.00 | Lecture8: Statistical Catch-at-Age

17.00 - 20.00 | Course dinner (optional, expenses to be covered by participants)
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Time

Event

Friday, 18 June 2011

Lecture 9: Biological Reference Points

9.00 - 10.00

10.00 - 10.30 Tea/Coffee

10.30-11:30 | Lecture 10: Projections

11:30-12:30 Assignment 5: Maximum Sustainable Yield

12:30-13:30 Lunch

13.30-14.30 | Question and answer session; discussion; evaluation (written)
14.30 - 15.00 Tea/Coffee

15.00-16.00 | Closing




