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SUMMARY

Four simulated data sets were created during the July, 1993, ICCAT Workshop on the
Technical Aspects of Methodologies which Account for Individual Growth Variability at Age. In this
study, “cohort slicing" is used to assign ages to the simulated catch and relative abundance data and
the resulting catch at age and abundance indices are then used in sequential population analyses
(ADAPT). Three types of analyses were considered for each data set: one using a plus group to fump
together all large fish at age 10+, another using a 5+ group, and the other with analyses up to a last
true age of 9. Results obtained from the 5+ analyses outperformed the others.

RES RESUMEN

Quatre jeux de données simulées avaient &6 créds A occasion de la Consultation ICCAT de juillet
1993 sur les Aspects techniques des Méthodologies pour intégrer la Variabilité individuelle de la Croissance En el curso de la Consulta ICCAT sobre Aspectos Técnicos de las Metodologfas que explican 1a
par Age. Cette étude utilise le "découpage des 4ges™ pour assigner des Ages aux données simulées de capture
et d'abondance relative ; les indices de prise par Age et d’abondance ainsi obtenus sont alors utilisés dans
I'analyse séquentielle des populations (ADAPT). Trois types d’analyses ont été considérés pour chaque jeu

de données : un qui utilise un groupe plus pour regrouper tous les grands poissons des ages 10+, un autre

variabilidad del Crecimiento Individua! por Edad, celebrado en julio de 1993, se crearon cuatro conjuntos
de datos simulados. En este estudio se usa el "corte de cohorte” para asignar edades a los datos de captura
simulada y de abundancia relativa, y los fndices resultantes de captura por edad y abundancia se usan
entonces en el andlisis secuencial de poblacién (ADAPT). Se consideraron tres tipos de andlisis para cada
conjunto de datos: uno, usando un grupo plus para concentrar todos los peces grandes de edad 10+ otro,

qui emploie un groupe 5+, et un troisitme qui analyse jusqu'a un age réel de 9 ans. Les résultats obtenus
usando un grupo S+ y otro con andlisis hasta una ltima edad auténtica de 9. Los resultados obtenidos

par les analyses du groupe 5+ étaient bien plus performantes que les autres.
de los andlisis 5+ eran los mejores.
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INTRODUCTION

Four data sets for stock assessment were simulated during a
July 1993 meeting on methods which account for growth variability
(ICCAT 1993). The data sets included two levels of growth
variability resulting in either "clear" or "blurred" size modes,
and two levels of contrast in recruitment and fishing mortality
("high contrast™ and "low contrast®). The simulated data did not
include any type of measurement error or any process error other
than in growth variability and were intended to initiate basic
tests of the performance of various methods. This paper is
concerned with the application of "cohort slicing" in which
length is converted to age via a growth curve (ignoring variation
in length at age) to obtain data for an age-structured assessment
and with the subsequent use of the data in a tuned VPA (ADAPT,
see Gavaris 1988, Powers and Restrepo 1992). It should be noted
that the ICCAT (1993) meeting was intended to study methods which
would account for variability in length at age, rather than
ignore it as this study does. However, cohort slicing is
commonly applied to assign ages to the data for various stocks
assessed by ICCAT, and the results presented in this paper can be
used for comparison.

METHEODS

For the remainder of this paper, the following nomenclature
is used to refer to the data sets, following ICCAT (1993): HC and
IC denote high and low contrast in recruitment and F,
respectively. CM and BM denote clear and blurred size modes,
respectively. Thus, the four data sets are: HC_CM, HC_BM, ILC_CM,
and LC BM.

Ages (a) were assigned to the catch in numbers at length (L)
according to the equation L, = 300 (1.0 -~ exp(~ D.4 a)). It was
assumed that catches were taken at the middle of the Year. Also,
the simulated data were reported in 5-cm intervals; these were
redistributed into 1-cm intervals assuming a uniform
distribution. 1In cases where the predicted age was -greater than
10 (or impossible to compute if L > 300), an age of 10+ was
assigned.

Annual indices of abundance were computed for each age (1 to
10+) as follows: For the range of length classes corresponding to
a given age group, relative abundance was conputed as I = L C/F,.
This approach assumes that the same ageing errors, if any, apply
to the catch and relative abundance data in a consistent manner.

Three sets of analyses were conducted. The first used all
data to age 10+. The second used the data only up to age 9, with
the 10+ age being left out of the analyses. The third used all
data, grouped at age 5+. 1In all cases, the VPA calibration was
made such that the entire fishing mortality at age vector in the
terminal year was estimated. This was done so that the VPA
calibration exercise would require as few assumptions

(constraints) as possible.

RESULT8 AND DISCUSSION

Tables 1 through 4 summarize the results for the four data
sets. These summaries are the 15-year trajectories of
recruitment, stock sizes for all ages (1 to 10+, 1 to 9 or 1 to
5+, depending on the analysis), biomass, and fishing mortality.
Tha estimated fishing mortality trajectory in the three analyses
reported in Tables 1 to 4 are the arithmetic means for ages 3 to
6 (10+ znalysis), 4 to 7 (age 9 analysis) and 3 to 5+ {5+
analysis). These age ranges generally correspond to the age
groups that appeared to be fully selected after analyses.

Figures 1, 2 and 3 present some of the same results given in
the tables. Labels correspond to the true trajectories ("Tv),
the 10+ analyses ("10+"), the 5+ analyses ("5+") and the age 9
analyses ("9"), Figure 1 shows the true and estimated
recruitment trajectories. It is evident that the 5+ analyses are
less biased than the others. For the high contrast case,
however, none of the analyses was able to pick the absolute
magnitude of the large recruitment spikes, although the 5+ case
did considerably better. Figure 2 shows the biomass trends
(note: the lines for the age 9 analyses correspond to the biomass
of ages 1 to 9 and therefore are not exactly comparable to the
true trajectories). Again, the 5+ analyses outperformed the
others' in picking up the trends and resulted in estimated
blomgsses closer to the true one in magnitude. Results for
fishing mortality are given in Figure 3. The results are
essentially the same, with the 5+ analyses being less biased and
better correlated with the true Fs.

.The results from this study are not unexpected. If there is
considerable variability in length at age and it is ignored, e.q.
by use of cohort-slicing, then the estimated catch at age matrix
will be biased. Naturally, estimates of stock sizes and fishing
mortality rates from a VPA using this catch matrix will also be
affected. This serves to highlight an obvious point which should
not be overlooked: the biases shown in these results have nothing
to do with the calibration procedure (ADAPT) itself.

. It is lnteresténg to verify that grouping the catches into a
young" plius group in the face of uncertainty in ageing can
provide good results. During the past few Years, there has been
a tendency in various Iccar species working groups that use
cohort sllglnq, to lump the catches into a relatively young plus
group. This decision has been made because given variability in
length at age, it is difficult if not impossible to assign ages
accurately to larger fish. The results from the analyses in this
z:ugzeguggest that this is a good idea, if cohort slicing is to

A word of caution also seems prudent in terms of the
usefulness_(or lack thereof) of cohort slicing. The data sets
generated in ICcaT (1993) were a necessary first step for looking



at assessment methods which would account for variability in
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