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This contribution Is the second of

a series, addressed to users of the
ELEFAN programs, on how to Improve
their version and use of ELEFAN 0, I
a nd I I.

In the first contribution of this

series, an outline was given of an
approach to Improve the estimation of
the K parameter of the von Bertelanffy
growth equation using ELEFAN I.

Here, four simple approaches for
Improved estimation of Leo are presen-

ted which rely on slightly modified
vers Ions of ELEFAN I and/or II. These

approaches are all geared toward
counteracting the tendency of ELEFAN I
to overestimate Leo.

Approach ~ Excluding Isolated large
fishes from samples analyzed

In ELEFAN I, Isolated large fishes
(I.e. fishes not part of a contiguous
distribution (see Fig 1) have a very
strong I mpact on L CD est I mates I.e.:

i) 1 n the present versions of the
ELEFAN system, LCD cannot be smaller
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Fig. 1. Schematic. representation of a non-contiguous length-
frequency distribution, and definition of. its contiguous parts
and isolated peaks. Removalof isolated frequencies from original

fi8:riiP!elowers the limit for the lowest possible value of ~ that
.~.~ handled by ELEFANI. .
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than the upper class limit of the lar-
gest class Included, plus 1/2 a class
Interval, and
II) In old versions of ELEFAN I,

IsoIated peaks (such as generated by a
single Isolated fish) were given a
relatively high number of positive
"points".

Thus, deleting the fish In the
highest length c lass(es) from the
length-frequency sample(s) to be ana-
lyzed by ELEFAN I wll I usually resu It
In lower est Imat es 0 f L(X). Howe ve r,

this deletion may also result In total
mortality being overestimated by ELEFAN
II, since old fish wll I be missing when
Z Is estimated via catch curve.or mean

length.

Approach ~
.li .!.£.reduce
~ fishes

Modifying ELEFAN..L~
~ Impact ~ Isolated

Two smal I modifications of ELEFAN

I can be Implemented which wll I reduce

the Impact of large fish on the com-
putat Ion of ESP and hence on the est 1-
mat Ion of Loo. They are:

I) Attributing less positive "points"
to Isolated peaks (I.e. peaks surroun-
ded by zero frequencies) than Is done
In older version of ELEFAN I, and
II) Attributing less negative

"points" to the highest length classes
In a set of samples to be analyzed.

The first of these two modifi-
cat ion s ref e r s to. the "r 0uti net 0 de-

emphasize Isolated peaks" (see REMs of
listings In Pauly et al 1980). The
modification suggested Is to divide the
number of points originally attributed
to a length class belonging to Isolated
peak by 2n, where n Is the number of
z e r 0 f r e que n c I e s wit h I.n 2 c Iass e s (u p

or down) of length c.lass "I" (The
division by 2n should replace the
m u I tip I i cat i ve fa c tor (I - o. 2 n) us e d

in older versions of ELEFAN I).
The second modification consists

of Identifying the highest length class
In the set of samples to be analyzed

(Lmax)' and the class Immediately pre-
ceding It (Lmax-l) (These classes may
occur In one or several samples of a
given length-frequency data set).
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Then, If found to be negative, the
"pol nt" val ue for the c 18SS corres-

ponding to Lm8x Is set equ81 to zero,
while the "point" v81ue for the Cl8SS

corresponding to Lm8x-1 Is multiplied
by 0.5 If It 81so W8S negative (If the

points corresponding to Lm8x 8nd Lm8x-1
are pos It Ive, they shou I d be left as
they 8re). This modification will have
the effect of making It unnecess8ry for
the growth curve to "avoid" p8sslng
through the classes correspondIng to

Lmax 8nd Lm8x-1 by "8Imlng" at a
higher LCDvalue. (Note with regard to
the previous contribution in this

series that, while positive point
values are counted only once when
computing ESP, negative point values
are still counted every time their
corresponding classes are hit).
hit) .
Appr08ch J..lJ.:.. Estlm8tlng1.oo
Independently 2.1. growth d8ta-

Wetherall (see p. 12-14) and
Wetherall et al (in press) have
developed an extremely ingenious
method for estimation of LCD from
length-frequency data representative
of a steady-state population (Le. the
type of data used to construct
length-converted catch curves) and
which does not require the associated
value of K to be known.

Obviously, this method may be
I ncorpor8ted Into ELEF AN II, a nd used
to estlm8te LCD from 8 length-frequency
d8t8 file entered vl8 ELEFAN 0, b8sed
on the routine for summation of s8mples
bul It Into ELEFAN II for construct Ion

of length-converted c8tch curves.
One modlflc8tlon suggested here

and which will be incorporated in
future versions of ELEFAN II is that

Inste8d of plotting the successive me8n

I en g-t h s (L I) 8 g 8 Ins t the I r cor res -
pondlng v81ues of (L'I) one should plot

[I-L'I on L'I' which results In

[I Is defined here as the me8n length,
computed from LII upw8rd, In 8 given
length-frequency samp Ie (represent8t I ve

of 8 ste8dy state POpul8tlon with con-
stant exponential decay and von Bert81-

anffy growth). L'I Is the limit of
the first length class used In com-

putlng.a mean length [I.
This plot (see Fig. 2) appears

e a s i e r to interpret visually than the
one suggested by Wetherall (this vol.,
see p. 12-14) and does not lead to an
estimate of LCD obtained via division
by a small difference.
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Fig. 2. Estimation of L"., and Z/K in Peruvian bonito (Sarda
chiliensis chiliensisJ, based on equations /1-3) and length-fre-
quency data for the years 1952-1953 (adapted from Pauly et
al., MS).
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The ultimate approach to solving
the problem of the overestimation of

LCD is, obviously to ~odify ELEFAN I
such that it accommodates values of
LCD smaller than L . Versions of
ELEFAN I are avai'~tle for use on

Apple II (CP/M) and IBM PC (& compa-
tibles) which incorporate this modifi-
cation, as well as those discussed
under Approaches II and III (Brey and
Pauly 1986). Readers are invited to
to write to this author concerning
availability of these programs.
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[, .- L' I =8+bL'1
(I)

where

LCD" 8/-b (2)

and

Z/K = (l + b)/-b (:5)
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v81ues of K which 8re much more rell-

8b Ie than when thIs p8r8meter Is estl-
m8ted together wIth Lee'

The next p8rt of thIs serIes sh81 I
de81 with the effect of Incomplete
selectIon 8nd recruItment on estlm8tlon

of Leo and K using ELEFAN I, 8nd 8
sImple 8ppr08ch to remove the conslder-

8ble bl8S th8t mIght occur when uncor-
rected length-frequency d8t8 8re
8n81 yzed.
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