A NEW METHOD FOR ESTIMATING GROWTH AND MORTALITY PARAMETERS FROM
LENGTH-FREQUENCY DATA
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A new, simple method has been
found to estimate the asymptotic length
(Ly ) and the ratlo of the coefficlents
ot mortelltv and growth (Z/K)

oniy length~trcguency data from a
catch. Theoretical detalls of
method are glven In a paper by J.A.
Wetherallt, JeJo Polovina, and S.
Ralston, to appear In the forthcoming
ICLARM proceedings of the 1985 Slicily
conference on length-based stock
assessment (See Flshbyte 3(1), March
1985). A practical user's gulde to
the new procedure, with computational
algorithms and Turbo Pascal code, will
be avaitabie soon from the author.
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this report only a brief descriptlion of
the method is given. [see also Pauly,
this issue).

The sampled flish poputation Is
assumed to be cstable, with constant
annual recruiltment, von Bertatltanffy

growth, and continuous mortality occur=
ring at a uniform, lInstantaneous rate.
A random sample of n fish are measured,
m of these longer than a particular
knilfe-edge selectlon lengthe. The
measurements are retalned for analysls,
and data on flish shorter than the
selection length are neglected. In
practice the assumptions on recrult-

ment, growth, mortallty and slize
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selectlon are rarely satisfled. But If
they are roughly true, or 1f corrective
steps are taken during analyslis, the
method provides estlimates that are
useful for many tropical flshery
management declislons and whlch are
superior to estlimates produced by other
simple procedures.

With the above assumptions, It Is
shown In the Slclitly paper that the mean
length of the m selected fish (L) Is a
linear functlion of the knife-edge
selection Ilength (Lch

1 1 :
L= L (==-) + L _(===) (1)
1+0 1+0

where 8 = Z2/K, Z Ils the Instantaneous
mortallty rate, and K and Lg are the
growth coefflclent and asymptotlic
length of the von Bertalanffy model.

Equation (1) Is the basis of
Beverton and Holt's well-known method
of estimatling © glven L ., Lc and L.
Rearrangement of (1) results in thelr
ctassic formula

8 = ~emema- (2)

The new approach Improves on the
Beverton-Holt method, allowlng the
estimation of Ly In addition to 8. 1+
does thls by maklng fuller use of
information In the sample besides the
overall mean length. Speclflcally, It
takes advantage of the llnear relation-
shlp between sample mean length and the
selectlon length.

For a series of p arbitrary cutoff
lengths within the size range of the m
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Fig. 1. Length-frequency distribution for male Panulirus margina-
tus on Mzro Reef, Northwestern Hawaiian Istands,

April 1986
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length for 10 tobstor subsamples,

selected flsh, we construct a corres-
pondling serles of partlaltly overtapplng

subsamples. The I-th subsample con-
slsts of those my fish whose lengths
exceed Lcl (1=1,ee0,ple If the mean

lengths for the subsamples are plotted
against the cutoff lengths, a positive
linear relatlonship results, as pre-
dicted by formula (1). For clarity,
we label the Intercept and slope of the

stralght 1llne with conventional
symbols:
lo
o = (~e==) (3)
1+8
and
°]
B = (~==) (4)
1+0

The parameters of Interest, Ly
and ©, can be estimated In two simple
steps:

Step 1. Compute @@ and B from a

linear regresslon of L ;] on Lcl'
Statistical welghts should be used.
It will usually suffice to welght each

subsample mean length by the recliprocal
of its varlance, or even by the corres-
ponding subsample size.

Step 2. Glven the &estimates of
o and B, compute Ly and 8 as the
solutfon of Equations (3) and (4):
Q
L = (m—we-- ) (51
oo 1 - B
and
o = (--5._) (6)
1 -8

The standard
estimates of L

errors of the
and © can be
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calculated using methods discussed in
the Sicily conference papers
Figures | and 2 show an example,

based on male splny lobsters, Panulirus

marglnatus, taken in 1977 on Maro Reef
In the Horthwestern Hawallan Istands
(data compiiments 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 selectlion length of
93 mm. Measurements from +these
lobsters were partitioned Into 10 over-
tapping subsamples, based on arblitrary
cutoff lengths of 93 mm, 97 mm, 101 mm,
105, ses, 129 mme. The linear regres-
slon was run uslng ~ecliprocals of the
varlances of subsample means as sta-
tistical welghts. Estimates of the

intercept and slope were (g = 0.25! mm

and B = 0.743 mm~'. Step 2 ylelded

the final results, L = 131.1 mm and 8
= 2.89.
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