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One Important feature of length~-
frequency date that s usually lignored
when data are collected for subsequent
estImation of growth and various re-
lated parametec estimates is that
length~frequency data are necessarily
col lected with gears that are always
selective for certaln sizes. This fea~
ture often resuilts [n length-frequency
samp les that cannot be used to extract
growth and mortallty parameter esti-
mates, for example in the case of data
sampled by means of a glll net. On the
other hand, [+ [Is usually possible to
extract growth and mortality parameter
estimates from length-frequency date
obtalned using trawls, Danish selnes
and similar gears. These estimates
will usually be blased, however, be-
cause of some reslidual selectlon and
other effects. A method Is presented
here which allows for a partlial correc-
tfon of such blases, as related to the
estimatlon of growth parameters (L _
and K) using the ELEFAN | program.

Befaore presenting the method, it
Is necessary, however, to Introduce e
few concepts related to gear select fon
and related processes. First we should
distingulsh between recruitment to a
gear (or flshery) and selectlon by a
gear. The first process refers to the
fact that the youngest stages of flsh
(eggs, larvae and early Juvenliles)
usually do not occur over the same
grounds as the adults, and that these
early stages "recrult" (l.e. migrate),
usually upon reachling a certaln slze,
to the fishing grounds (and hence fto
the gear used In a given flshery).
This process Is usually represented by
y S-shaped curve, wlth fish of lancreas-
‘ng slze having an Increasling probabll-

ty of beling recrulted (Fig. 1J.
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curve®” (Gulland 1983, p 127).

Selectlion by a gear refers to the
fact that certaln flsh slzes are better
retained than others. In the case of
trawls, Danish selines and some other
gears, this process Is usually repre-
sented by a loglstic curve, with very
small flish being almost uncatchable In
the gear, middle-sized fish having a
moderate probablility of beling retalned
by the gear, while virtually all the
larger flsh are retalned (see Flg. 1).

Since only thaose. flish can- be
caught that have previously been
recrulted, what a glven gear actually
catches Is given for each length class
by the fraction of the total stock
recrulited multipled by the fractlon
selected (or: probabillty of beling
recrufted x probablllity of belng
selected). The curve obtalned as the
product of a recruitment and a selec-
+ion curve Is called a "resultant
(In ear-
lfer version of the ELEFAN programs and
publicatlons based thereon, resultant
curves were referred to as "selectlon
patterns”).

1+ has been shown In a previous
article (Pauly 1984) how a2 resultant
curve can be derfved from a length-
converted catch curve and an estimate
of natural mortallty. The feature of
resultant curves of Interest here is
thet they can be used to correct
length~frequency data such that Im-
proved growth parameter estimates can

be obtalined. The procedure Is as

follows:

(I} create a length-frequency data
file ("A") uslng your verslfon of
ELEFAN O,

(Ildestimate pretIminary values of L o
and K (and of WP and C if growth
osclllates seasonally) usling
ELEFAN I,

(tt1) derlve a length-converted catch
curve, usling ELEFAN [, based on
file A, and the growth parameters
estImated in (11),

(iv)use the catch curve routine of
ELEFAN Il to derive a "selectlion
pattern” (l.e. a resultant curve),

(v) In each sample, divide each
frequency value In flle A by the
probabillity of cepture cosrrespond-
fng to the appsopriate length.
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The new flle thus created may be
named "ACORR",

(vi) use file ACORR to obtaln new

growth parameter estimates. (See
Flge 2 for an example).
(vil) use flle A and new growth

parameter estimates (obtalned In
vl) to derlve 2 new catch curve
with ELEFAN Il and go to (Ifi1l)
for a second pass If necessary).
This lteratlive procedure - which
In most cases won't requlire more than
one pass to markedly Improve growth
parameter estimates - usually results
In an Increase and a decrease In the
estimates of K and L , respectively.
It appears, In fact, that thlis proce-
dure almost completely compensates for
the tendency of ELEFAN | to underes-—
timate K and overestimate L _, espe-
clally when & version of thls program
Is used which oallows L, to be smaller
than the largest fish In the data file.
(See Pauly 1986; Brey and Pauly 1986).
Three practical aspects of this
procedure need brlef comments.
1. The diviston In (v) of the fre-
quencies by the corresponding probablil-
Itles of capture and the creatlion of a
new "corrected flle" are best Imple-~
mented as a routlne of ELEFAN O.
2. Care must be taken to provide a
lower limit for the probabllity of cap-
ture utilized, such that the highest
frequency In flle "A", divided by the
lowest probability of capture utllilized,

doesn't lead to a number hligher than
can be handled by your verslon of
ELEFAN O. Thus, f your version of

ELEFAN O uses _Inteqers to ‘express the
frequencies, the highest number that

con be handled will be 32767. This can
be achleved by (a) not allowling entry
of probabilities say >0.001, and by In-

cluding an Internal error +rap whlch
provides an upper limit for the cor-
rected frequency. Thls procedure will
cause a neglligible blas only, because
ELEFAN | doesn't use the corrected
frequencles themselves, but +the
restructured (corrected) frequencles,
which ere largely Indepandent of the
absolute helight of the length-frequency
histograms. )

3. Not all the samples in fille "A"®
should be used to derlve a resultant
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curve. Rather, as suggesteod by
Yahlaoul et al. (1986), the samples
used for such purposes should be those
contalning the smallest flshes, l.0.
those obtalined durling the recrultment
seasone. This will have . the effect of
shifting the resultant curve to the
left, toward the selection curve proper
(note that, however, all avalilable
samples should be used to obtaln es-
tIimates of total mortality estimate In
(viid)).

SUMMARY AND CONMCLUSION

The technlique outlined above to
correct length-frequency dats for In-
complete seloctlion and/or incomplete
recrultment based on a length~-converted
catch curve derived from the data to be
corrected appears to have been first
proposed by Pauly and Sann Aung (1984),
who Implemented I+ with the ELEFAN |
and || programs.

This stralightforward method, which
has been verlfled by Hampton and Ma]~
kowskl (In press) has rather beneficlal
effects on growth parsmeter estimates,
In that It largely eliminates the
respective downward and upward bl ases
of K and L _ which have been assoclated
with the 'ELEFAN | program.

This point implies that the over-
whelming majorlity of growth parameter
estimates »lready In the flshery
literature - for which such correctlon
have not been performed - should be
bl ased, some of them severely. Thls
problem has, to this auvuthor's
knowledge, never been addressed pre-
viously.

On the other hand, varlous.
critiques of the ELEFAN programs have
suggested to this author (and espe-
clally to others) t+hat the ELEFAN
method, because It Is computer-based,
and because I+ makes I+ easy to es-
timate growth and related parameters
from length-frequency data, will con-
tribute to an uncritical attitude among
young Third World fishery sclentists,
to a flood of erroneous analyses, to
mlsleading mansgement advice, maybe
even to stock collapse as signiflcant
as that of the North Seas herring.
Voila.
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Fig. 1. Definitions and interactions of recruit-
ment, selection and resuitant curves. Note
that a given C value is simply the product
of the A x B values for the corresponding
length (L}. PFig, 2. Left: growth curve for
Peruvian anchoveta, as derived from un-
corrected data. Center, upper figure: catch
curve, with backward projection as used to
estimate probabilities of resultant curve.
Center, lower figure: rasultant curve, as used
to correct original length-frequency data.
Right: comparison of initial growth curve
(dotted line) with second growth curve
(solid line). Note steeper growth curve,
due to shift of peaks toward the. left (see
also text).
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