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At the Conference on the Theory
and Application of Length-Based Methods
in Stock Assessment (see Flshbyte Vol.
3(1): S5-12) held In Siclly, In February
1985, a number of suggestlions were made
for the Improvement of the ELEFAN prog-
rams (particularly ELEFAN 1) which
neatly complement concluslons based on
our own experlence with these programse.

Thils article Is the flrst of a
planned serles of contributlons +o
appear in Fishbyte In which Improve-
ments for the programs will be proposed
afong wlth hints on how to use them for
optimum output.

A baslc understandling of the
operation and termlinology of the ELEFAN
0, | and Il programs Is assumed of the
reader, who, by modifying thelr lIst+-~-
Ings and use of the ELEFAN 0, | and |1
elong the Ilnes suggested In this
serles, will be able to upgrade thelr
version of the ELEFAN program to what
may be calfed "post=-Slcliiy", or
"second-generatlion” verslions. A second
generation, CP/M verslon, of ELEFAN O,
I and II1, with detaliled users gulde
will be soon Issued at the Institut
fuer Meereskunde, Klel, Federal Repub-
lilc of Germany; another such version lIs
the graphics-orlented HP B6/87 programs
develioped by Saeger and Gayenilo (1985,
see Flshbyte vol 3(2): 13-14).

This series with suggesttions for
upgrades appears necessary, because the
"ELEFAN Book™ we had planned to publish
this year wlill be delayed, probably by
about 1 year.

The flrst Issue addressed In this
serfies Is a probfem which should have
been solved long ago. |+ concerns the
feature, discussed In the usert's In-
structlons for ELEFAN |, that In some
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cases, the "best" estimates of the
parameter K (of the von Bertalanffy
growth equation) wlili ®drift+" toward
lower and lower values, while the ESP/
ASP ratlo keeps Increasing, up to and
way beyond values of ESP/ASP = | (Fig.
1.
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Fig. 1. Schematic representation of three types of response

{» ESP/ASP values) obtained for given values of K, fixed values

of the other parameters (L.,, C, WP) and a given set of length-

frequency data.

A) Response as usually obitained using unmodified ELEFAN {;
note that (1) best estimate of K is obtained from local opti-
mum of ESP/ASP, not from overall maximum, which occurs at
very low values of K; (2) local optimum is flat-topped, and
hence provide K estimate of low precision,

B) Response as obtained in some (too frequent} cases: maximum
occurs at very low value of K, and there is no local optimum
within the range of K value that would be considered reason-
able. Hence, for most initial values of and step size for K, “best
astimates’” will drift toward unreasonably low values of K, and
ESP/ASP will increase beyond unity,

C) Response after correction of routine for computation of ESP,
Note that (1) ESP/ASP values will be generally tower, {2} very
low values of K will always correspond to negative values of
ESP/ASP, (3) *‘best estimates” of K will correspond to a peak
that is better defined (sharper) than praviously (4) which
represent the system mex/mum. Note finally that {5) “best
estimates” of K will be usually higher than in case A, and
hence (partly} correct for a downward bias in K estimates,

The reason for +this deficlency of
the orliglinal version of ELEFAN | Is
simple; 1+ Is due to the fact that
"peaks" (l.e. positive point values In
the restructured samples) are counted
more than once during the computation
of ESP, which may happen a very large
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number of times, depending on the
structure of the available length fre-
quency dat a.

Correcting thls s straight-
forward, as Is also the redeflinitlon of
the ESP/ASP as an Improved measure of
the "goodness of fit" of a growth curve
to a8 set of length frequency data. The
remedy Is to ensure that during the
computation of ESP, any "peak"™ (i.e.
run of positive values) belng hit once
by a growth curve Is "flagged" out,
such that I+ will not be counted agaln.
It Is Important to formufate the rou-
tine such that negative points, repre-
senting troughs, still are counted
every time they are hit.

I+ 1Is also Important to "flag out"
all length classes that may be part of
a peak, Irrespective of which length
class was "hit" by the curve (see Flg.
2) and to devise an algorithm for
“"flagglng out"” peaks whlch doesn't
allow them to be flagged “back In®
after they are hit a second or third
time (as happened to us In our first
attempt to Implement thls modifi-
catlon).

Implementing thls suggestlion In
your verslion of ELEFAN | will have the
following effects on Its output:

1) The value of ESP/ASP, now belng
properly defined will never exceed
unity (in fact 1+ will usually be lower
than before the change), and wil{ be
extremely low (i.e. negative) when
unrealistically fow values of K are
entered.

11) Optimum valfues of K (l.e. values
assoclated with hlghest ESP/ASP ratlo)
wlll be easier to ldentlfy.

ti1) The value of K estimated In (i)
will usualfy be higher than estimated
without the Improvement, thus compensa-~
ting (at least In part) for the ten-
dency of ELEFAN | to underestimate K
{and overestimate Lgp, Seo below).

Two papers based on slimulation
studies presented by A. Rosenberg and
J. Beddington, and by J. Hampton and J.
MaJkowskl at the abovement ioned con~-
ference showed that ELEFAN | has a
tendency to underestimate K and over-
estimate Lo+ The modiflicatlion of the
ELEFAN | program suggested here helps
allevliate the downward blas In K estl-
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In the next Issue of Fishbyte
varlious approaches by whlch overesti-
mation of Lg can be countered will be
presented. The third contribution in
thils serles wiil show how to account
for gear selection and agaln heip
toward reducing (or eliminating) the
downward blas In the estimatlion of K.
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Fig. 2. Schematic representation, for a given “‘restructured” length-

frequency sample of length classes counted and/or ‘‘flagged out”

in computation of ESP (solid lines represent hypothetical growth
curves).

A) Uncarrected version: peaks can be counted repeatedly, which
results in low value of K {i.e., numerous “‘year classes” are pre-
sumed to exist).

B) Corrected version: peaks can be counted only once, which
results in higher value of K (i.e., each peak is assumed to
represent one year class and is not counted again if it indeed
consists of more than one year class).
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