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The first part of this contribution ficient (M) can be estimated from the

(Pauly, 1983), which defined the concept lef-r; side of an annual average length
of a length-converted catch curve, frequency distribution (Munro, 1984, in

showed how reliable estimates of total press). Conversely, when natural mortal-

mortality (Z) can be obtained from repre- ity is known, the selection curve of the
sentative length-frequency data and the gear can be inferred from the shape of
estimates of the parameters Land K the ascending arm of a length-converted
of the von 8ertalanffy growth equg~ion. catch curve and the growth parameters.

Length-converted catch curves, in The second of these two methods is
addition to aillowing for the direct esti- discussed here.
mation of Z from length-frequency data, Table 1 illustrates the derivation

allow a number of inferences from the de- of selection data (probabilities of cap-

tailed examination of the left, ascend- ture, by length) based on the left side

ing arm of the curve. of a length converted catch curve and an

When the growth parameters of the est imate of M. The computational
fishes are known plus the selection steps involved here are demonstrated in

curve of the gear used to sample the Table 1 and are as follows:

data at hend, the natural mortality coef- (i) Set up a table which draws

Table 1. Derivation of a selection curve from the left side of a length-converted catch curve (values in square brackets plus
estimates of growth parameters, K and Loomust be available before table is completed).

aComputed from l:I.t = (1/K) In {'-oo- L2/'-oo- L1 }where L1' L2 are the lower and upper limits of a given length

class, respectively.
bComputed from Ni/Pi = Ni+1/Pi+1 eZ6t, where Ni+1/Pi+1 is the number available in a length class and Ni/Pi the num-

ber available in the next lower length class.
cThis number may be taken as the actual number caught in the first length class that is fully selected (i.e., the length

corresponding to P1), but a better approach is to compute this number from the equation of the catch curve, for the
midpoint in question.

°The length which corresponds to P = 0.5 (i.e., to 50% of the cumulated probabilities, i.e., 2.2748/2 = 1.1374) is
obtained through interpolation between 9 and 11 cm; it is Lc = 10.6 cm.
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together all information needed for
further analysis.

(ii) Compute ~t using the appro-
priate equation.

(iii) Interpolate mortalities (Mor-
tality I in Table 1) between Z and M,

i.e. the mortality corresponding to the
first adjacent length class with zero
catch (see Table 1). The step size for
the interpolations is estimated from

(Z-M)/(n+l) where n is the number of
classes for which mortality must be

interpolated (here, n=4).
(iv) The mortalities estimated i'1

(iii) are estimates of the mortality
within a given length class. The
mortalities between adjacent length
classes (Mortality II) are estimated by
taking means between adjacent length
classes (see Table 1).

(v) Compute values of N./P.
from the equation given in Table t,
starting with the number of fish in the
first class where the probability of
capture is equal to unity (i.e.,
corresponding to point P (see Fig.

11) .

Fish length (cm)

Fig. 2. Graph showing results of division of numbers caught by num-
bers available, corresponding to a selection curve. Note definition
of Lmiw Lc and Li and cumulative method to estimate the latter

(see also Table 1).

pends on the following assumption beingmet:
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Fig. 1. Graphical representation of intermediate r\1sults of Table 1,

showing numbers of fish caught, and computed numbers of fish avail-
able. (See Table 1 and Pauly 1983 for details on length-converted
catch curve.)

(i) The gear in question is a
trawl or has a selection curve similar

to that of a trawl (where it is only the

smaller fish that are selected against).

(ii) The smallest fish caught
(L .) are fully recruited.

min(iii) The value of M used for the
fish below L. and the mortalities

.JnJ,n .
generated by interpolation between M and
the Z value for the fully selected fish

are accurate.

The first of these assumptions can

be easily verified. The second, when

violated, implies that the computed pro-
babilities will not strictly refer to a

selection curve, but to a resultant

curve, i.e., to the product of a se-
lection and a recruitment curve (Gulland

1983, p.127). Whether the second assump-
tion is met or not will thus affect the

interpretation of the results, but not
their computation.

The importance of the third assump-
tion can be assessed using sensitivity

analysis. As might be seen from Fig. 3,
L shows little sensitivity to changes

or M. The estimated probabilities of

captures are, on the other hand, quite
sensitive to the value of Mused,

especially at smaller lengths.

The following equation (Pauly 1980)
can be used as an approximation of M for

the purpose of implementing this method:

10910

(vi) Obtain probabilities of
capture by dividing, for each length
class, the numbers caught (N.) by the
numbers available (N./P.). 1

(vii) Estima\e1mean length at
first capture (L ) through a cumula-
tive plot, (see Tabfe 1 and Fig. 2).

In stocks that are unexploited, the
estimate of Z obtained from the catch
curve can serve as the estimate of M; in
this case, steps (iii) and (iv) are

obviously superfluous.
The accuracy of the method de-

M:-0.0066-0.27910g l +
10 00

0.65410910K+0.46310910

T

where L is in cm, K is put on an an-

nual bag~s and T is the mean annual

water temperature in °C.
The method outlined here appears
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Fig. 3. Result of an analysis of the sensitivity of Lc estimates to
change the natural mortality input. Note stability of Lc estimates
over range of reasonable M values (based on data in Table 1).

particularly useful in that it extracts

information on the selection process

from the length-structure of the catch,

rather than from (costly) selection

experiments.
Anon. (1982) may be consulted for

data on Mediterranean hakes and sardines
which confirm that the values of L

obtained through this method are indeea

close to those obtained from selection

experiments.
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