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' ONIMPROVING OPERATION AND USE OF THE
ELEFAN PROGRAMS. PART II.
IMPROVING THE ESTIMATION OF L,

by
Danlel Pauly
ICLARM, P.0. Box 1501, Makatl
Metro Manila, Phillippines

This contributlion Is the second of
a serles, addressed to users of the
ELEFAN programs, on how to Improve
thelr version and use of ELEFAN 0, |
and | 1.

In the flrst centribution of this
series, an outline was given of an
approach to Improve the estimation of
the K parameter of the von Bertalanffy
growth equation using ELEFAN |I.

Here, four simple approaches for
improved estimation of L are presen-
ted which rely on slightly modifled
verslons of ELEFAN | and/or Il. These
approaches are all geared toward
counteracting the tendency of ELEFAN |
to overestimate Lo

Approach 1: Excluding Isolated large
fishes from samples analyzed

In ELEFAN |, Isolated large flshes

(lee. flshes not part of a contliguous

distributlion (see Flg 1) have a very
strong Impact on Lo estimates l.e.:

i) In the present versions of the

ELEFAN system, Lo 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. Removal of isolated frequencies from original
.’iari@b’!e lowers the limit for the lowest possible value of L, that
_canbg handled by ELEFAN I, i
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than the upper class limit of the lar-
gest class Included, plus 1/2 a class
Interval, and

i¥) In ofd versions of ELEFAN |,
Isolated peaks (such as generated by a

single Isolated flsh) were gliven a
relatively high number of positive
"aolntsT.

Thus, deleting the fish in the
hilghest length class(es) from the

length-frequency sample(s) to be ana-
lyzed by ELEFAN | will usually result
Iin lower estimates of Lp -« However,
this deletion may also result In total
mortality belng overestimated by ELEFAN
Il, since old fish will be missing when
Z is estimated via catch curve.or mean
length.

Approach Il. Modifying ELEFAN | such
as to reduce the Iimpact of Isolated
large fishes

Two small modifications of ELEFAN
| can be Implemented which will reduce
the Impact of large fish on the com-
putation of ESP and hence on the est 1~
mation of Lo . They are:

1) Attributing less positive "polnts"
to Isolated peaks (l.e. peaks surroun-
ded by zero frequenclies) than Is done
In older version of ELEFAN |, and

11) Attributing less negatlve
"polnts" to the hlghest length classes
In a set of samples to be analyzed.

The first oaf these two modifi-
cations refers to the "routine to de-
emphasize Isolated peaks"™ (see REMs of
listings In Pauly et al 1980). The
modlfication suggested Is to divide the
number of points originally attributed
to a length class belonging to Isolated
peak by 2”, where n Is the number of
zero frequencles within 2 classes (up
or dowMn) of tength class "I% (The
division by 2 should replace the
multiplicative factor (1 - 0.2n) used
in older versions of ELEFAN 1),

The second modification consists
of Identifying the highest length class
In the set of samples to be analyzed
{Lmax)’ and the class Immedlately pre-
ceding It (Lmax-l) (These classes may
occur In one or several samples of a
glven length-frequency data set).
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Then, If found to be negatlive, the
"polnt"™ value for The class corres~
ponding to Lmax Is set equal to zero,
while the "polnt" value for the class
corresponding to Lmax-1 is multiplied
by 0.5 I f It also was negative (If the
points corresponding to L . and L . _,
are posltive, they should be left as
+hey are). This modification will have
the effect of making It unnecessary for
the growth curve to "avold" passing
through the classes corresponding to
L and L by "almlng® at a

max max-=-1
higher Ly value. (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).

Approach 11l1. Estimating L .,
independently of growth data

12-14) and
press) have
ingenious

Wetherall (see p.
Webherall =t gl Cin
developed an extremely
method for estimation of
length-frequency data representative

LCD from

of a steady-state population (i.e. the
type of dats used to construct
length-converted catch curves) and
which does not require the associated
value of K to be known.

Obviously, +thlis method may be
Incorporated Into ELEFAN IIl, and used
to estimate Lo from a length-frequency
data flle entered via ELEFAN 0, based
on the routine for summation of samples
bullt Into ELEFAN || for constructlon
of length-converted catch curves.

One modiflcatlion suggested here
and which will be incorporated in
future versions of ELEFAN II is that
Instead of plotting the successive mean
lengths (L') agalnst thelr corres-
ponding values of (L',) one should plot
EI-L'] on L", which results In

E' sl e B A", )
where

L= a/=b (2)
and ’

/K = (1 % B)L=h (3)
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EI Is defined here as the mean length,
computed from L'i upward, In a glven
length-frequency sample (representative
of a steady state population with con-
stant exponentlal decay and von Bertal-
anffy growth). L'l is the limit of
the first length class used In com=
puting-a mean length L.

This plot (see Fig: Z) appeers
easier to interpret visually than the
one suggested by Wetherall (this vol.,
see p. 12-14) and does not lead to an
estimate of Lo obtained via division
by a small difference.
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Fig. 2. Estimation of L, and Z/K in Peruvian bonito (Sarda
chiliensis chiliensis), based on equations (1-3) and length-fre-
quency data for the years 1952-1953 (adapted from Pauly et

al., Ms).

Appraach 1 Allowing

Lo .t o b e smnaller than
L—msxby nadi fiving ELEFAN I
The wultimate approach to solving

the problem of the overestimation of
Lo is, obviously to modify ELEFAN I
such that it accommodates values of
Lo smaller than L . Versions of
ELEFAN 1 ars avaiqaaﬁle for use on
Apple I1 (CP/M) and IBM PC (& compa-
tibles) which incorporate this modifi-
cation, as well as those discussed
under Approaches 1I and III (Brey and
Pauly 1986). Readers are invited to
to write te this asuthor concerning
availability of these programs.
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0f the four approaches presented
here to improve estimation of Ly , the
third Is probably the most useful, and
the one which will lead, once Implemen=-
ted, to the largest Improvements of
estimates of Lo from length-frequency
data. Nevertheless, readers are en-
couraged, to also implement the modi-
fications of ELEFAN I suggested 1n
Approach 11.

Incorporation of equatlion (1) as a
routine of ELEFAN || should consider
the followlng:

- There should be a graphic display
of the values of the points ((,
L',) such as to allow selection of
points to be included in the regres-
sion equation (as in the case of the
length-converted catch curve, which
also includes points representing
incompletely selected fish that must
not be included in the regression),
and 5
- The data polnts Included Iin the
regression should be welghted by the
number of fish up to each point.

In the context of the ELEFAN sys~-
tem of programs, the new method for
Independent estimatlon of Lg Is
extremely useful because, after a value
of Lo has been estimated, It permits
the Identification (using ELEFAN 1) of
+the K value compatlble with this
(fixed) value of L » This 1s a much
more rapld procedure whlich provides

values of K which are much more rell-
able than when this parameter Is estl-
mated together with Ly

The next part of this serles shall
deal with the effect of Incomplete
selectlon and recruitment on estimation
of Ly and K usling ELEFAN 1, and a
simple approach to remove the consider-
able blas that might occur when uncor-
rected length-frequency data are
analyzed.
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