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An estimate of natural mortality in an unfished population
of the scallop Pecten maximus (L.)

LL. D. GRUFFYDD

NERC Unit of Marine Invertebrate Biology, Marine Science Laboratories,

Menai Bridge, Anglesey, UK.

Estimates of natural mortality in populations of
scallops have generally been obtained from areas
that are being fished and values varying from 4%
to 56-5% have been recorded (Dickie, 1955; Gibson,
1956; Gruffydd, 1972). Baird (1966) attempted to ob-
tain a more reliable estimate from an unfished pop-
ulation of Pecten maximus but found this difficult
because of uneven annual recruitment. He did, how-
ever, estimate a mean annual mortality, based on
length of life, of 26%.

Because natural mortality does not necessarily re-
main constant throughout life, more detail was
sought from the results of a search carried out in
the North Irish Sea for new, unfished beds of the
scallop, Pecten maximus (Gruffydd, 1966). Samples
taken at the 30 most productive stations in unfished
areas were used to construct a catch-curve by plotting
the total number of scallops at each age from all 30
grounds (Table 1) against age on semi-logarithmic
graph paper (Fig. 1). The effect of uneven recruit-
ment, which was apparent in individual samples, has
been largely removed by this method. It se;ms that

although recruitment varies from year to year on a
given ground, overall recruitment is fairly constant.
The curve shown in Figure I was drawn freehand
and the assumption was made that the scallops were
fully recruited into the catchable part of the pop-
ulation at age 6. Using the numbers estimated from
the curve in Figure I, the total mortality Z was
calculated from the expression Nt+i = A7;. e~z where
Nt is the number of scallops at age / and Nt+i the
number at age t + 1 (Gulland, 1969). In an un-
exploited population, the coefficient of natural mor-
tality M = Z and as shown in Table 1, it increases
with age.

The mean rate of 26% estimated by Baird (1966)
in an unfished population comes within the range
of mortality rates obtained here. However, in the
absence of any other reliable estimate of natural
mortality in this scallop, the values in Table 1 are
preferable to Baird's figure because mortality changes
quite markedly with age. The very high estimates of
natural mortality that have been recorded in various
exploited scallop populations in the past probably
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Table 1. The distribution of scallops at each age and
the relationship between age and natural mor-
tality

Age

3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

Number at
each age,

original data

11
146
441
583
453
339
303
304
219
195
136
92
54
34
20

8
2
2

Number at
each age

from curve
in Fig. 1

565
480
402
332
270
213
164
123
88
61
38
20

8-4
2-7
-

Natural
mortality
coefficient

M

01 64
01 78
01 87
0-207
0-238
0-263
0281
0-335
0-367
0-475
0-642
0868
1136

Natural
mortality

rate
%

151
16-3
171
18-7
21-2
231
24-5
28-5
30-7
37-8
47-4
580
67-9

include a high proportion of deaths due indirectly
to fishing. It is likely that dredges in common use
cause a great deal of fatal damage to uncaught
scallops (see Gruffydd, 1972), thus increasing natural
mortality estimates beyond the true level.
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Figure 1. A plot of abundance of a year class of Pecten
maximus against age, in an unexploited population. The
curve was drawn by eye.
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The effect of the door-to-door tickler chain on the catch-rate of plaice
(Pleuronectes platessa L.) taken by an otter trawl

F. R. HARDEN JONES and P. SCHOLES

Fisheries Laboratory, Lowestoft, Suffolk, England

Fishermen believe that the door-to-door tickler
chains used with an otter trawl with short bridles
will double the catch-rate of plaice, but we have not
been able to find any published quantitative data to
confirm this. The detailed trawling logs supplied by
Skipper C. F. G. Page for the Lowestoft trawlers

"Willa" in 1966-67 and "Cuttlefish" in 1969-72
provide haul-by-haul data which show the effect of
the door-to-door tickler on the catch of plaice. These
trawling logs have been described by Harden Jones,
Scholes and Cheeseman (1969) and Scholes and Ur-
quhart (1970). Tn the "remarks" column of the
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