-A NEW METHOD FOR ESTIMATING GROWTH AND MORTALITY PARAMETERS FROM A
:~4LENGTHFRE0UENCYDATA o
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A new, simple method has been
found to estimate the asymptotlic length
(L ) and the ratlo of the coefficlents

of mortallty and growth (Z/K) usling
only length-frequency data from & flsh
catch. Theoretical detalls of the

method are gliven in a paper by J.A.
Wetherall, J.J. Polovinae, and S.
Ralston, to appear In the forthcoming
ICLARM proceedings of the 1985 Sicily
conference on length-based stock
assessment (See Flshbyte 3(1}, March
1985). A practical user's gulde to
+he new procedure, wlth computational
algorithms and Turbo Paescal code, will
be avallable soon from the author. In
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thls report only 2 brief description of
the method is given. (see also Pauly,
this issue).

The sampled flish population Is
eassumed to be stable, with constant
annual recrultment, von Bertalanffy
growth, and contlnuous mortallty occur-
ring at & uniform, Instantaneous rate.
A random sample of n flsh are measured,
m of these longer than a particuler
knife-edge selectlion lengthe. The
measurements are retalned for analyslis,
and datas on fish shorter than the
selectlon length are neglected. In
practlice the assumpt lons on recrult-
ment, growth, mortallty and slze
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selectlon are rarely satisfled. But if
they are roughly true, or if corrective

steps are taken durlng analyslis, the
method provides estimates that are
vseful for many +troplcal flshery

management declislions and whlch are
superlor to estimates produced by other
simple procedures.

With the above assumptions, It Is
shown In the Siclly paper that the mean
length of the m selected fish (L) Is a
linear function of the knife-edge

selectlon length 1Lch
1 1
L= L (===) + L _(===) (n
1+6 1+8

where 6 = Z/K, Z Is the i{nstantaneous
mortality rate, and K and Loy are the
growth coefflclent and asymptotic
length of the von Bertalanffy model.

Equatlon (1) 1Is the basis of
Beverton and Holt's well-known method
of estimating & givenleo , L, and L.
Rearrangement of (1) results In thelr
classlc formula

0 & -=mmm-e= (2)

The new approach Improves on the
Beverton-Holt method, allowling the
estimation of Loy In addition to 6. 1+
does thls by making fuller use of
informatlion In the sample besides the
overall mean length. Specifically, 1t
takes advantage of the linear relatlon-
shlp between sample mean length and the
selectlon length.

For a series of p arbltrary cutoff
lengths within the slze range of the m
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selected fish, we construct a corres-
ponding serles of partlally overlapping
subsamples. The I-th subsample con-
slsts of those m fish whose lengths
exceed Lc (P=1l,eee,p)e 1 The‘mean
tengths for the subsamples are plotted
agalnst the cutoff lengths, a posltive
linear relatlonship results, as pre-
dicted by formula (1), For clarity,
we labe!l the Intercept and slope of the

stralght Ilne with conventlonal
symbols: ’
Lo
a = (====)} (3)
140
and
8
B = (---) (4)
148

The paremeters of Interest, Ly
and ©, can be estimated in two simple
steps:

Step V. Compute oo and f from a

Iinear regresslion of L j oon L.
Stetistical welghts should be used.
I+ will usually suffice to welght each

length by the reclprocal
or even by the corres-

subsample mean
of It+s varlance,
ponding subsample size.

Step 2. Gliven the estimates of
o and B, compute Ly and & as the
solution of Equatlons (3) and (4):
a
L 2 (memua=) {5)
oo 1 - B
and
0 = (__§__) (6)
1 -8
The standard errors of the
estimates of Lo and © can be
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calculated uslng methods dliscussed in
the Slclly conference paper.

Flgures | and 2 show an example,
based on male spiny lobsters, Panullrus
marqinatus, taken In 1977 on Maro Reef
In the NHorthwestern Hawailan Islands
{(data compliments of J.J. Polovina,
Honolulu Laboratory). Out of the
entire sample of 1,766 lobsters, 904
lobsters had a carapace longer than the
assumed knlfe-edge seloctlon length of
93 mm. Measurements from these
lobsters were partitioned Into 10 over-
tapping subsamples, based on arbltrary
cutoff lengths of 93 mm, 97 mm, 101 mm,
105, oo, 129 mm. The llnear regres-
slon was run using reclprocals of the
varlances of subsample means as sta-
tistical welghts. Estimates of the
intercept and slope were g = 0.251 mm
and B = 0.743 mm~'. Step 2 yielded
the flnal results, Lo = 131.1 mm and ©
= 2.89.

USE OF ELEFAN PROGRAMS
* FOR EMIGRATING SPECIES *

by
L. Pinto
Department of Zoology
Open Unliversity of Srl Lanka
Colombo 10, Srl Lanka

Mangroves and seagrass beds are
the nursery grounds of many juvenlle
marine flshes In the troplcse. If one
undertakes an ecologlcal study In such
an environment with population dynamlics
as an aspect, one Is faced with a num-
ber of problems when using the ELEF AN
programs. In using the programs, at
one stage opproximate Ly and K are
needed to begln the analysis of length-
frequency data gathered from the fleld.
Since, only Juvenlles are found In
these habitats, Ly cannot readily be
estimated from the samples collected
and estimates have to be obtained from
published data. If the approximate K
for the same species is not available,
the parameter 4g*' for the species or
genus might be obtained from the rela-
tionship of Pauly and Munro (1984},
where

g' = log'oK + 2 log'oLm
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Substituting Lg for the stock and g
for the species or genus, an approxi-
mate K can be found for the stock.
Using this approximate K and Lo thus
obtained, ELEFAN I program can be run
toa extract the best K value from the
length-frequency data for Jjuvenile
fishes.

Another problem Is encountered
when using the ELEFAN || program to
estimate mortallty rates of those flsh
specles which emigrate from thelr nur-
sery grounds. The apparent Z derlved
from the catch curve Is llkely to be an
over-estimate, which includes both mor-
tallty and emigration. That Is,

' =Z + 1 or Z=12' - |

where, Z' Is the apparent total mor-
tallty coefflclent obtained from ELEFAN
11, Z Is the true mortality coefficlent .
and | Is the Instantaneous rate of
emlgratlion out of the mangroves.

For a flsh community In which the
dif ferent specles are of approxlimately
the same slze, occupy the same mlcro-
habltat and have sImilar behavlor,
individuals ought to have the same
chance of belng caught by a particular
flshing gear. In such a community, the
older Individuals of large speclies may
emigrate out of I+ whille the other
species may remaln in the same environ-
ment throughout thelr lives. Emigrating
specles can be Identlfied if the Lmax
In nearby flshing grounds Is very much
greater than the Lmax In the samples
from the mangroves. Thus the average
fishing mortality for reslident specles
should approximate the fishing mor-
tallty for emlgrating species. The
average flshing mortaltlity (F') is the
flshing mortality for the communlty
which can be substituted In the equa-
tion

Z =M+ F

where, M Is an estimate of the natural
mortallty of the specles, obtalned from
the emplirical equatlion developed by
Pauly (1982) which Is Incorporated Into
ELEFAN-1I1. The F obtalned for the
resident species in the community in
Table 1 is 0.91 which is also the
fishing mortality coefficient for the
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