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Participants at the course “Introduction to Stock Assessment” conducted 11-15 Janu-
ary 2010 at ICESHeadqgartersin Copenhagen. The course was given by Steve Cadrin,
NOAA, USA (instructor) and lago Mosqueira, CEFAS, UK (assistant instructor).
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Summary

The second course in the ICES Training Programme was an introduction to stock
assessment, conducted 11-15 January 2010 at ICES Headqgarters in Copenhagen. The
same course was offered in August 2009 by the same instructors. Thirty-three stu-
dents participated in the second course, and they all attended all lectures and com-
pleted all assignments. From the perspective of the instructors, the course was a
SucCcess.

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 R.

The number of students was appropriate. Studentsrepresented 15 countries and had
diverse backgrounds, representing young working group members, academic re-
searchers, fishery organizations and conservation groups. Despite a wide range of
experience in modelling and statistics, all students who completed the course mas-
tered the spreadsheet assignments as well asthe exercisesin R.

Feedback from students was solicited using a course evaluation questionnaire. Re-
sultsindicate that the amount of material covered and degree of difficulty was “aver-
age” to “too much/too difficult,” course organization and the course description
were “good” to “very good,” helpfulness of teaching staff, usefulness of course ma-
terials and clarity of presentation were “high.” Overall, the course content was “av-
erage to “very good”, organisation and quality of teaching were “good” to “very
good.” Individual feedback included:

e “I had great value of this course. At times there was a lot of information at one
time, but the teachers presented the material in avery good way. | am very satis-
fied with this course and will recommend it to others.”

e “My only negative comment is that the presentation of R were a little bit fast. |
have some experience with R and were able to keep up. But | imagine that those
participants that were not familiar with it were having trouble understanding it.”

e “l'would have liked to hear more about input data and solutions to lack of input
data. For instance, what if you don’t have age reading data or age readings are
bad for older ages.”

e “Thanksfor avery well prepared and inspiring course.”

e “Theassignmentsin Excel were very helpful, could even do more. The presenta-
tionsin R were also interesting, but with my limited R knowledge, the presenta-
tion of the scripts was sometimes too fast to follow. So maybe it would be nice to
put the R-part into a course by its own means, this would allow the participants
to practice and play more with R and become acquainted with programming. Al-
ternatively, all assignments could be done in R, but that would take more time
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and reduce the number of performable assignments. Also, the Excel-assignments
are a good way to demonstrate the principles. So my final suggestion: Leave this
course as it is, but take out the R. Offer an extra course (if ICES does not so al-
ready), where peoplelearn touse R.”

“| think it is difficult to improve this course because it is nearly perfect. | have
learnt a lot of things on stock assessment particularly during the assignments it
will be very helpful for my PhD. Steve and lago were very available during all of
the course. Thank you for everything.”

“| think that all the arguments had have really exhaustive explanation and the
quality of the material was very good. Maybe the amount of the arguments
treated was high for just one week working, but in the complex the course was
great.”

“Thisis morethan an introduction. Perhapsit should be split up into two course-
packages. So you havein total three stock assessment courses at ICES.”

“Just want to say the facilities were excellent, staff friendly, food really good -
thank you!”

“excellent teaching and cover of topics”

“Highlight: The very applied and detailed plaice VPA example on Wednesday
afternoon: All necessary info was presented and we could follow easily the way
of how it works in practise. (A bit contrary) most of the other examples were a
little bit too rushed (at least for my taste), i.e. the presentation of necessary info
was a bit too aggregated and thus it appeared as if not all necessary detail was
presented (maybe it was, but the slides were too full to grasp it in the short pe-
riod of time). Hence | found it more difficult to follow those examples. Sugges-
tion: keep these examples as well, but spend a bit more time on them and spread
theinfo that is currently compressed on afew slides only several more slides.”

“At the end of a"chapter”, when checking whether everything is clear or whether
there are further questions, allow the group a little more time to think about
questions and whether everything is clear. Half a minute is not always enough to
digest the lesson and to come up with critical questions...”

“l missed a bit more and deeper critical reflections on assessment models in gen-
eral as well as on some specific critical assumptions and caveats. - Maybe this
was not the objective of thisintroductory course... but | do see a future need for
creative thinking like: What are the weakest assumptions that need to be im-
proved... What else could we do to better manage fisheries instead of model
based assessments... Will there be courses dealing with such issues? Maybe the
announced course on advice and communication or the stakeholder assessment
coursein October?I'm very interested in this!”

“Regarding the R part: | think it is very useful to learn how to do the assessments
in R and it was well presented, but probably, it could have been organised in a
better way, for example: compressing the R parts all into the last 1-2 days of the
course, and requiring that the participants of this part know R already. This
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would -additionally- constitute an extra repetition of the whole course material
again. :-)”

e “Thanksfor the hard work of so well preparing this course and for the endurance
of teaching us all day long! I'd just suggest to allow us and yourself to regularly
take a few moments of silence (to think/digest or to breathe, resp.) during the lec-
ture...”

e “I think 35 students is too much, but teachers and ICES staff were very helpful-
ness.”

e “very densebut very relevant”

e “perhaps more time for a synthesis at the end of the week to more clearly relate
various levels of data availability with the different methods covered during the
week.”

o “very useful overall, many thanksl.”

Students heard about the course primarily through the ICES website (43% of re-
sponses), emails from ICES (36% of responses), the ICES newsletter, through their
supervisors or other personal contacts.

Unlike the first time the course was offered, when only a few students used R for
assignments, all students attempted all of the assignments in both Excel and R, even
though R was an optional aspect of the course. The greater use of programming in
this class should help students to be better prepared for ICESwork and the advanced
ICES courses. Some of the students expecting more conceptual and less quantitative
understanding might have registered for the class for stakeholders “Opening the box:
Stock assessment and fisheries advice for stakeholders, NGOs and policy-makers. 5-7
October 2010.”

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.

Late afternoon sessions were a workshop in which groups of students went in differ-
ent directions in the same theme:

e Some were completing the spreadsheet assignment (adding diagnostic plots,
revising the model, ‘extra credit’ questions)

e Other students were repeating the assignment in R

e Other students were fitting the model to their data

The partnership of instructors was effective, with complimentary skills for helping
students to understand difficult topics and debugging various programming prob-
lems. Once again, the ICES secretariat gave the course participants awarm welcome,
and provided a pleasant working environment that will help to promote future in-
volvement in | CES by the students.
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Annex 2: Course description

Objective

The general objective of the course is to train stock assessment scientists and ad-
visors 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 theory into practice through case studies and hands-on exercises on the
computer. Specific 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 fisheries management.

° Be introduced to the application of methods for multigear and multispecies
assessment.

° Develop knowledge on bioeconomic fisheries processes by using simula-
tion models to improve scientific advice for managers.

This course provides instruction, demonstration and exercises in population mod-
elling, as applied to fishery resources. Stock assessment synthesizes information
on life history, fishery monitoring and resource surveys using mathematical mod-
els of population dynamics. Results from stock assessments are used to deter-
mine 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 founda-
tion in the fundamentals of stock assessment. Stock assessment modelling con-
tinues to advance at a rapid pace. However, understanding the basics of
population dynamics is necessary to develop an intuition for fisheries models, for
accurate interpretation and model development. Therefore we will emphasize a
conceptual understanding, supported by quantitative applications that are de-
signed to illustrate model properties.

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 particu-
lar applications.

The ICES Training Programme also includes courses in advanced stock assess-
ment, Bayesian techniques for stock assessment, Management Strategy Evalua-
tion and Ecosystem Modeling 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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Annex 3: 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 associ-
ated with assignments and work sessions. All of the assignments will be com-
pleted in Excel, but the same analyses will be demonstrated in R, an open-source,
statistical programming language (see flr-project.org).

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
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Annex 4: 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 assig-
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.




