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Foreword

In accordance with its mandate to disseminate information on fisheries
research to the scientific community, the Scientific Council of NAFO publishes
the Journal of Northwest Atlantic Fishery Science, which contains peer-reviewed
primary papers and notes on original research, and NAFO Scientific Council
Studies, which contains review papers of topical interest and importance and
_ sometimes includes contributions to special meetings and symposia. Each year
since 1981, the Scientific Council held a Special Session on a topic of particular
interest, and many of the documented contributions to those sessions have
been published in NAFO publications or in other fishery-oriented periodicals.

During 9-11 September 1992, the Scientific Council held a Special Session
on "State-of-the-Art in Fish Assessment: a Tutorial/Workshop on Calibration
Methods and Their Practical Use" at the NAFO Headquarters, Dartmouth, Nova
Scotia, Canada, with R. K. Mohn (Canada) and R. Cook (EEC-United Kingdom)
as co-conveners. For use during this tutorial/workshop R. K. Mohn prepared a
workbook titled /ntroduction to Sequential Population Analysis and R. Cook
prepared a working paper on ICES VPA Tuning Methods, while some additional
working papers were circulated during the sessions. At its meeting of 14-18
September 1992, the Scientific Council agreed that the ICES VPA tuning
methods be included in a revised workbook and that all materials contained in
the other working papers be incorporated in a publication of a single volume of
NAFO Scientific Council Studies. The tutorial material prepared by the authors
now form the body of this Workbook, and the other working papers are
appended.

The 16 previous issues of NAFO Scientific Council Studies are listed on the
inside back cover of this volume. A group photograph of the participants is
included for the first time in this issue of Studies.

February, 1993 T. Amaratunga, Editor
NAFO Scientific Council Studies
Northwest Atlantic Fisheries Organization
P. O. Box 638
Dartmouth, Nova Scotia
Canada B2Y 3Y9
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65°

60°

55°

45°

40°

75° 70° 65° 60° 55° 50° 45°

Limit N - Parallel 78°10'N

GREENLAND
Greenland

i
/ SR & 7

e Y : b A . Gape Fareweli 7
{ e : P s IS
= \\ ‘\ ZG P .\

\ "y ‘ s LR

e . -
' < -,

.
)
.
\ .
1 1 5 >u
1 Cape A . e,
Boundary of Northwest Atlantic Fisheries E MMugford - ¢
Organization {(NAFQO} Convention Area ........ i

Boundary of Subareas ................ ..o

Boundary of Diwisions ....... e
LR PSpRY

183-Meter {100-Fathom) Contour ..............

200-Mile Fishing Zone Boundary ......

200-Mile Fishing Zone Boundary Coincident
with Boundary of Subareas ................ ..

QUEBEC

C ANADA

..._.__.__________}_ _____
— .
Ty
3L >t |
U I A
Grand Bank .:/| | 2//, Flz(a:rz:jsh
F‘““ ———7
| A
(0
& |
) |  3M
{ |
) |
)
3N ,

Nantucket N
Georges
Bank

| |
L L

6F 6G

1
»
o
[=2]
T

t W - Meridian 80°00'W

65°

- 60°

- 50°

450

S
70° 65° 60° 55¢ 50° 45°




Contents

R e 11211 Y o] (o H O U U RO PR PRUPPTRUPPOPPPP 3

Report of the TUtorial/WOrkSNOP .........ooiiiiiiiiii e, 7

I FUNAAMENTAIS......ooiiiii et aa e e e 9

INEOAUCHION .ottt e 9

Underlying MathematiCS .....oooo e 10

CatCh EQUALION ... e e 11

Projection of a Single CONOI ..o 12

SEOCK PrOJECHON ...iiiiiii ittt e e e e e e e e 14

Conversion of Catch to Numbers from a Single Cohort ..........cccoocciiiiin. 17

[Il. Simple Cohort ANGIYSIS ......ccoiiiiiiiiic e 21

INTTOAUCTION  ..eeeeeeee e e e et e e e e e et b bt ee e e e e e e e naeaees 21

Ad hoc Tuning of Cohort ANAlYSIS..........viiiiiiici e 24

Partial Recruitment and Oldest Age F Patterns ..o, 27

HI.  1ICES TUNING MEIOUS....eviiiiiii ittt e e 29

1a)igeTe [ Tox i o o N U U UR U SP PP URRTR 29

Catchability TUNING ..o.vveeeie ettt rra e e et eeennneees 29

Laurec-Shepherd TUNING ...oooooiiiie e e e aeee s 30

A simple Worked eXample ..........ocoiviiiiiriiiiiii et 32

Pa¥e \V2-TaTel=Te B Ke] o1 o7 OSSP PUPP PR 35

Fishing mortality on the oldest age ......vvvveviiiii s 36

DIAgNOSHICS . oeiiiiiiii e e 36

Weighting the observations ...........ccccccceiniiiicinii e 39

] 21110126 To [ T SR OURU PR URRUT 40

North Sea Cod EXamMPIE .....eviiiie e 40

INEFOAUCTION oo e e 40

TUNING GNAIYSIS .otviiiiiiiiirii ettt ettt ee et eeeaaeaaaaeaaaaans 42

V. A D AP T et e et e e e et e e e e nae e e e anaeaas 47

INEFOUCTION .o et e e e e e e e e s e e e e e s s se s s s b s ssesnaessrnrees 47

1Y loTo 1= USSP 47

LV 070 Yol 011 To ] o1 S OSSPSR 51

VI. References .........cccceennnn. B SR UPRTURIRUPUURIIPON 52

FUrther REAAING ....ooooeiiiiiieee et 52

USEI' S NS oo ettt e e et ee e ettt 54

VI List Of PartiCIPANTS ...oioeiiiii ettt e e e st eaeaan 55
Annex 1. MAFF Directorate of Fisheries Research, Lowestoft, Virtual Population

Analysis: Version 3.0 (MSDOS/WINDOWS) User Guide ..........ccoeeveiveneeeee. 57

Annex 2. A Brief History of ADAPT . 83

Annex 3. FORTRAN version of ADAPT using sample data from NAFO Session

WOTKDOOK . it 89

N O T E S ettt e e ae e ans 99

INfOrmMAtion fOr AULNOTS ....oiiiiiiiie et 107

Scientific Publications Of NAFO ... e e 109



2661 J1aqwaldos L1-6 ‘SPOUIAN UoNBIg)|BD JUBWSSAsSSY Y00}S Ysid Uo uoIssas je1oads jo siuedidnied




Introduction to Sequential Population Analysis 7

Report of Tutorial/Workshop

R. K. Mohn and R. Cook (co-conveners)

The Special Session on "State-of-the-Art in Fish Assessment: a Tutorial/ Workshop on
Calibration Methods and Their Practical Use" hosted by the Scientific Council with R. K. Mohn
(Canada) and R. Cook (EEC-United Kingdom) as co-conveners, was held at NAFO
Headquarters in Dartmouth, Nova Scotia, Canada, during 9-11 September 1992. The Special
Session was attended by scientists from Australia, Canada, Denmark (in respect of the Faroe
Islands and Greenland), EEC-Denmark, EEC-France, EEC-Germany, EEC-Portugal, EEC-
United Kingdom, EEC-Spain, Japan and the Russian Federation.

Introduction

The basic format for the 3-day session consisted of morning lectures and afternoon hands-
on working groups. The morning lecture periods were broken into subsections dealing with
basics of Virtual Population Analysis, ad hoc tuning methods, Laurec-Shepherd method and
Adaptive Framework calibration; with opportunities to discuss specific problems. The final day
lecture session addressed diagnostics and included a discussion on research and
contemporary topics. The afternoon hands-on sessions provided examples for computer
manipulations of the data. The small groups of computer users had the opportunity of
addressing specific concerns, questions and clarifications with the co-conveners as well as
scientists knowledgeable about the contemporary methods of calibration.

Comments

The participants agreed the Special Session was a good idea and successfully carried out,
and it should be done again. The format of prepared material and lectures in the morning with
hands-on sessions in the afternoons worked well. The number of the participants was about
optimal and it would have been difficult to accommodate many more. The broad range of
expertise among the participants proved to be beneficial as the more experienced helped the
others. On the other hand the broad range made it more difficult to keep everyone interested
while assuring that beginners were not lost. Depending on the topic, future sessions might
benefit from targeting or screening the level of experience in the participants.

Participant feedback, in the form of the questionnaires, evaluation sessions together with
casual conversation, was quite positive. The overwhelming majority of participants expressed
an interest in attending a similar workshop in 1-3 years. A particularly useful comment from the
evaluation session was that a series of increasingly difficult examples would have helped to
bridge the gap between the Workbook examples and real fisheries data. More feedback
during the sessions would have helped the conveners, but a specific recommendation on how
this might be achieved was not obvious.

The computer facilities worked well, especially considering the fact that everyone brought
their own hardware, software and systems. A printer would have improved productivity,
especially a laser printer. Future workshops should assure that sufficient numbers of
computers are available and that software and data are distributed before the meeting.
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