ON IMPROVING OPERATION AND USE OF THE '
) ELEFAN PROGRAMS. PART . Sl
IMPROVING THE ESTIMATION OF.L :

by - -
Danlel Pauly
JCLARM, P.O. Box 1501, Makatl
Metro Manlls, Phillppines

This contributlon is the second of
a serles, addressed to users of the
ELEFAN programs, on how to Improve
t+heir verslon and use of ELEFAN O, |
and | 1.

In the flrst contribution of this
serles, an outline was glven of an
approach to Improve the estimation of
the K parameter of the von Bertalanffy
growth equatlion usling ELEFAN I. -

Here, four simple approaches for
Improved estimation of Ly 8re presen-
ted which rely on sllightly modified
vers lons of ELEFAN § and/or 1 l. These
spproaches are all geared toward
counteracting the tendency of ELEFAN |
to overestimate Lo

Approach I: Excluding Isolated large
f{1shes from samp.les analyzed

In ELEFAN |, lIsolated large flshes
(lee. fishes not part of a contliguous
distribution (see Flg 1) have a very
strong Impact on Lo estimates l.e.:

i) In the present versions of the
ELEFAN system, Lp cannot be smaller
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than the upper class limlit of the lar-
gest class Included, plus 1/2 a class
Interval, and

11) In old verslons of ELEFAN I,
Isolated peaks (such as generated by a
single Isolated flsh) were gliven 2
relatively high number of positlive
polnts".

Thus, deleting the flish In the
highest length class(es) from the
length~frequency sample{s) to be ana-
lyzed by ELEFAN | will usually result
in lower estimates of Lo + Hovwever,
this deletlon may slso result In total
mortality belng overestimated by ELEFAN
11, since old fish will be missing when
Z is estimated via catch curve or mean
length.

Approach 1l. Modlfying ELEFAN | such

of nomod pauks :of lsolatcd paokl e

a8s 1o reduce the Impasct of Isolated
large fishes

Two smalt modificetions of ELEFAN
I can be Implemented which will reduce
the Impact of large fish on the com-
putat ion of ESP and hence on the estl-
matlon of Lo« They are:

1) Attributing less poslitive "polnts"
t+o Isolated peaks (l.e. peaks surroun-
ded by zero frequencles) than Is done
'n older version of ELEFAN |, and

t1) Attributing less negatlive
"polnts™ to the hlighest length classes
In a set of samples to be analyzed.

The first of these two modifi-
cations refers to the "routine to de-
emphasize lsolated pesks" (see REMs of
l1lstings In Pauly et al 1980). The
modlflcation suggested Is to divide the
number of points originally at+ributed
to a length class belongling to Isolated
peak by 2", where n Is the number of
zero frequencles wlthlin 2 classes (up
or down) of length class "I" (The
division by 2 should replace the
multiplicative factor (1 - 0.2n) used
in older versions of ELEFAN I).

The second modliflcatlon conslists
of 1dentIfying the highest length class
In the set of samples to be analyzed
(Lmax)' and the class Immediately pre-
ceding I+ (L__ . _,) (These classes may
occur In one or several samples of 2
given length-frequency data set).
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and MFY NARMADA from December 1982 to
December 1983. The fish were caught by
pelagic or bottom trawl nets. C. dus-
sumieri is present to a depth of 40 m.
In a total of 5,514 specimens, sampled
for length frequency analyslis, 1,248
mature females were present. The
average length, welght and age for
mature females was 16.55 cm, 13.50 g
and 0.96 year.

The ovarles of mature females
specimens were preserved In 10% forma-
Itn for ova-diameter studies. 300 eggs
were counted and welghed for facundlty
studies and annual fecundity was cal-
culated using the formula:

Fecundlty = total welght of ovary x 300
welght of sampled ova

The procedure for estimating the
survival rate of eggs per female was as
follows: On random sampllng, a number
of mature females(P ), were obtalned
from wlthln a sampled population X.
Uslng Pope's (1972) cohort analysis the
number of flsh present for each age
group (N,) was estimated. The 0+ and
1/2+ year classes weore considered to be
the recrults (R) and 1+ and 1/2+ year
classes, the parent stock (S). Pr
would be the number of mature females
present wlthin a total stock as deter-
mined by the sex ratio of the mature
speclimens of X, for that particular
year, and the average fecundlity for the
same period would be F. Then,

Humber of eggs produced = PT « F (1)

The resultant total mortallty for eggs,
larvae and prerecrults (MT) would be

M. = (PT « F) - R (2)
Therefore, the computed mortallty from
the egg to the recrult stage (MR) (per
female) would be:

MR a MT/PT : (3)

Hence, the number of eggs surviving
(SE) (per female) would be:

Sg = F = Mg (4)
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Results and Olscussion

Using Eq. (1) with P = 3.11 x 108
and F = 3000, the tfotal number of eggs
produced by the mature females wlithlin
the total stock of 40,058.65 tonnes for
the period 1981-1982 was estimated to
be 9.33. x IO

The nfﬂnber of recruits (R) was
1.39 x 10 . Therefore, the resul-
tant total maortality (M_) far P
was 9.19 x 10 . Hence, the mocrta-
lity (M_ ) from egg to the rTtecruit
stage per female was 2,955 in 1982 and
the egg survival per female was 45.
On an average, chances of eqqg survival
per female fish was 1.49% and the
remaining 98.51% of egqs, larvae and
prerecruits die, from natural causes,
before feaching the size at which they
become liable to capture by the
fishery.
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Then, [f found to be negative, the
"polint" value for the class corres-
ponding to Lmax Is set equal to zero,
while the "polnt" value for the class
correspondling to Lmax-l Is multipltled
by 0.5 I f It also was negatlive (If the
potnts corresponding to Lmax and Lmax-l
are posfitlive, they should be left as
they are). This modiflcation wlll have
the effect of making It unnecessary for
the growth curve to "avold" passling
through the classes corresponding to
Lpax 2and Lmax-l by "aliming" at a
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 11l. 'Esflmaflng Lo
lndepeqdenﬂy of growth data—

Wetherall (see p. 12-14) and
Wetherall et al (in press) have
developed an extremely ingenious
met_hod for estimation of Lgp from
len.bth-frequency'- data representative
of ‘a gteady-state population (i.e. the
type of dsta used to construct
length-converted catch curves) and
which does not require the associated
value of K to be known,

Obviously, thls method may be
Incorporated Iinto ELEFAN Il, and used
to estimate Lo from a length-frequency
data flle entered vlia ELEFAN O, based
on the routine for summation of ssmples
bullt Iinto ELEFAN || for construction
of length-converted catch curves.

One modlflcatlon suggested here
and which will be incorporated in
future versions of ELEFAN II is that
Instead of plotting the successlve mean.
lengths (L;) against thelr corres-

pondlnq values of (L") one should piot
CI-L'! on L', which results In

L, -Ly=a+bL", )
where

Lo= a/-b (2)
and

Z/K = (1 + b)/-b (3)
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L, Is defined here as the mean length,
computed from L'I upward, In a glven
tength-frequency sample (representative
of & steady state population with con=-
stant exponentl al decay and von Bertal-
anffy growth). L', Is the IImit of
the flrst length class used In com-
putling-a mean length EI'

This plot (see Fig. 2) appears
easier to interpret visually than the
ane suggested by Wetherall (this vol.,
see p. 12-14) and does not lead to an
estimate of Lo abtained via division
by a small difference.

}

A pproach 1V, Allbowing
Lo Lto be smasller than
—m—axm modifiying ELEFANTI

The wultimate approach to solving
the problem of the overestimation af
Lo is, obviously to modify ELEFAN I
such that it accommodates values of
Loy smaller than L . Versions of
ELEFAN I are avai[iaaﬁle for use on
Apple 1I (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 Lthese programs.
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Of the four approaches presented
here to improve estimation of Lg , the
third 1s 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-
ficetions of ELEFAN I suggested in
Approach 11.

Incorporation of equatlion (i) as a
routine of ELEFAN |l should conslder
the followling:

- There should be a8 grephic displsy
of the values of the points (LU,
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

- The dats polnts Included In the
regroesstfon should be welghted by the
anumber of flsh up to each polnt.

In the context of +the ELEFAN sys-
tem of programs, the new method for
independent estimatlon of Lo s
extremely useful because, after a value
of Lo has been estimated, It permits
t+he ldentlflcatlon (using ELEFAN ) of
the K value compatible with thls
(fixed) value of L This Is a much
more rapld procedure which provides

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

The next part of this serles shall
deal wlth the effect of Incomplete
selection and recruitment on estimatlion
of Lep ond K using ELEFAN |, and a
simple approach to remove the conslider-
sble blas that might occur when uncor-
rected length-frequency dates are
analyzed.
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(1'SOFTWARE.DEVELOPMENTS . )

COHORT ANALYSIS

An MBASIC Cohort Analyslis program
has been developed by DOr. 6. Murphy.
Listings of the Spanish version (for
iIBM~PC) or compatibles and an Engllish
CP/M verslon are avallable by writing
to Dr. Murphy &t P.0. Box 49, Mul lum-~
bimby, N.S.W. 2482, Australla.

YIELD PER RECRUIT MODEL USING
LOTUS 1-2-3

Users of Lotus 1-2-3 will be
interested In a yleld per recruit model
based upon this package. This runs on
an IBM=-PC or compatible (DOS 2.0 on-
wards) and ls described Iin the South
Aust+rallen Department of Flisherles
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Research Paper 13 (1985). 1t Is obtain-
able from the author, Dr. P. Sluczanow-
skt at Dept. of Fishertes, P.0. Box
1625, Adelalde S.A. 5001, Australla.

ELEFAN O, | AND 11 FOR THE COMMODORE 64

Satish C. Choy, ¢/o Sch. of Pure &
Applied Sciences, Univ. of the South
Pacific, PO Box 1168, Suva,Fiji Is.,
has modifled ELEFAN O, | and 1| to run
on the Commodore 64 with a2 1541 Disk
drive. All the three programmes have
been comblned Into one and have been
removed and put In a separate flle so
that they can be Inserted If needed by
anyone unfamliiltar with the system.
Please contact him if Interested In the
program.
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