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Introduetion

Hunteman {1518} estimeted the total mortality rate for male and
fenale plaice combined from en unexploited population in the Gulf of St.
Lawrence to be 12.5% per annum using the Jackson {1539) method (Z = 0.14).
When these data were used to fit a catch curve, however, 2 was calculated
at 0.21 for eges 9 to 22 and 0.18 for ages 9 to 24 {Fig. 1). Powles
(1969) for the same area with samples collected at the beginning of the
otter travler fishery estimated Z at 0.13 by the Jackson method.

However, using a modification of this method by Robson and Chapman
(1961) he obteimed a value of 0.26 + 0.092. A line fitted to Powles'
data (Fig. 1} geve s total instantanecus mortality coefficient of 0.29
for ages 10 to 19 and 0.26 for ages 9 to 19. From tagging data and
using a method developed by Paloheimo (1958), Powles {1969) caslculated M
at 0.11 to 0.16 (sexes cambined), which he used in his assessment.

Growth curves (Pitt, 1967) produce different parameters for the
two sexes; also a study of catch curves seemed to indicate thet the
total instantaneous mortelity rates were probably dissimilar. For the
males, fish over 20 years of mge rarely cccurred, whereas for the
females, fish of 25 years or older were frequently encountered. Males
mature between ages 5 end T, whereas in females sexusl maturity occurs
between 12 and 1l years (Pitt, 1$66). Separste sptimates of natural
mortality for the males and females were therefore considered necessary.

Egtimates of natural mortality from age compositionm
of wnexplofited populaticns

The relatively small populetion in 8%. Mary's Bay on the Southeast
Comst of Fewfoundland was unexploited at least until the mid-1960's.
Tegging date indicated that this population wes discrete and hence not
affected by exploitatisn of plaice on the Grand Bank, Hamilton Inlet Bank
(ICHAF 27) also supports 4 small plaice population that 1s apparently
discrete from the Grand Bank. Although there is no fishery for plaice
in this area, plaice scmetimes, et least, ccocupy the same nlche &8s cod,
and pome are removed by the cod fishery. However, prior to 1960 the
fishing intensity in this area was much lesg than in recent years,
producing less than 40,00C tons annuaily in 1954-60 {May, 196T}. Thus up
to 1959 fishing mortality of plaice was probably minimal.

(Fig. 3) gave estimates of total instantameous mortality as follows:

8t. Mary's Bay Males = 0.27
Femsles = 0,18
Ham{lton Irlet Bank Maler = 0.30
Females = 0.22

For the latter area some fishing mortality may be included, but
it was probably less than D.05.

Egtimates of M from eatch and effort data
Diviasions and

The Beverion and Holt (1957} iterative method was applied to lh-,
15- ané lé~year-old males and 17-, 18- and 19-year-old females from
ICNAF Divisions 3L and 3N using the provedure described by Ricker (1958).
Instantaneous patural mortelity estimates of 0.27 {3L) and 0.56 {3N) for
males and 0.23 (3L) and .16 (3N) for females were celculated (Fig. ).
The high velue for 3N males (0.56) and poor correlstion of the deta
(r = 0.268) vas apparently caused by the unrealistically low survivel
rates calculated for the early years of the fishery. The only explamation
that can be given for these 1s the possible inadequacy of the sampling
during this period. By editing the data drastically as shown in Pig. I,
the velue of M was reduced to 0.22 {r = 0.756).

In Fig. b the estimates of M using Palcheimo's {1961) linear
fortiula are also shown. This method invoclves the plottimg of Z for
the age group sgainst (fn + fn+l) Instead of fn (fn = effort in year n)
as in the previous method, Values of M were aimilar to those caleulated
from the more lmboricus iterative method; 0.22 {3L) an& 0.53 {3F) for
males, and 0.23 {3L) and 0.18 (3KF) for females (Fig. 3). Again
elinination of the early values for the 3N mmles gave a lower value
for M, 0.17 snd an improvement in the correlation coefficient from
G.332 to 0.855.

The fipal method used was a plot of totsl instenteneous
mortality coefficients obtained from catch curves of s mumber of year
clasges (Fig., 5 and 6) against the mean effective effort caelculated by
method of Paloheimo (1961) as indicated above, but in this case a mean
value for the span of years used was calculeted, i.e.

r-1
£l %(fa + fn+l)
r=1
¥ -1

vhere Il = mean effective effort and r = mmber of age groups inciuded.
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Values for M were (males) 0.2h and 0.39, (females) 0.23 and
0.21 for 3L and 3F respectively. Gince basleally the game data were
used as in the previous methods the value for I pales was again
relatively high. The various estimates are zummarized in Teble 1.

Discussion

Except for the high values for 3§ males estimates of natural
mortelity for male plaice tend to be about G.°%. For females a lowe:
value of 0.20 would appear to be reasonable. However, it should be
pointed cut that for all the methods wvhere Z is plotted against effort
the standard errora of the sstimate of M are relatively high. The high
values calculated for 3N males do not seem to be realiatic so that for
purposes of stock asseamment values of (.25 for males and 0.20 for
femsles for both ICRAF divisions are appropriate.
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Fig. 1. Totei mortality estisates from unexploited stocks for the Gulf
of 8t. Lawrence (Huntsman, 1918 and Powles, 1969),
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Fig. 4., Estimates of M by (n) the Bey
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Fig. 5. Estimation of natural mortality in 3L
using Z from catoh curves of a series of year-
clasges (Fig. 7).
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Table 1. Summary of estimates of natural mortality of Americen pisice.

Pig. 0. Catch curves of Americsn plaice from 34, 19ul-L9 year-class for
females ana 1947-54 for males. Solid lines represent interpretation of
slopes fitted from ages 12 to 19 (femmles) and 9 to 15 (males).

Division 3L bivision 3N
Method -_— _—
Male Female Male Female
Beverton and Holt Q.27 .23 o.22 0.16
Paloheimo linear formuis .22 Q.23 Q.17 0.18
Z from year-classes Q.25 .23 0.39 0.21
Average Q.25 0.23 0.26 0.18

Total instantaneous mortality from cetch curves of unexploited atocks

Bt. Mary's Bay

Hamilton Inlet Bank

Males
Females

Males
Females

0.27
0.18

0.3
.22
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