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A note on the use of length freguency as an estimate of age

Akira Suda {Shimizu)

1. The major technique to estimate age composition in catch ias to
divide length frequency distribution into component modal groups.
However, there is no appropriate key to assess the accuracy of the
results obtained by this method. In this regard, a few scientists
have been working on the scale reading to deternmine the age of tuna.
Their resulis are the scale method is appreciable to young age
groups with good accuracy and, as a matter of fact, the results are
more or less similar to those obtained by use of length frequency.
At the same time, scale technigque provides with meterial to give some
jdea about the accuracy of age composition estimated by use of length
frequency data.
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In Pig. 1 is illustrated length frequency distribution by age-ring
class determined by scale reading for the immature group of Norih
Pacific albacore (Yabuta & Yukinawa, 1963). In Table 1 are given
mean value, stadard deviatiom, difference between mean lengths of
successive age-ring groups and 2,15t-value (t:(m«x)/d) shown for an
index of the range of substaniial occurrence of each group (P(Q.iS)/P(O)
= 0.1). With the exception of youngest group, 2,15t-values slmost
coinside with intervals between mean values of succesaive age-ring
group. Thus, it means that, except the case of youngest group, the
origonal component curve corresponding to each age-ring group is hardly
deteciable in the length frequency distribution.

2.  Another problem is the gap of length frequency distribution between
male and female in the mature group. An example for the North
Pacific albacore which maturates at 6 age is demonstrated in Fig. 2.
Whether the gap is an indicationm of difference of growth rate or of
survival rate between sexes is not yet disclosed. It appears that
such zap between sexes becomes appeared clearly when fish get matured.
If this is the case, probably such gap takes place in relatively
younger age groups of vellowfin tuna since the fish geis matured
vounger. Actually, such possibility is jndicated in Fig. 3 for yellowfin
{In the figure, notation for sex is reversed, namely open circle
indicates males). For the fish larger than 150cm (3 or & age), the
gap of modal length between sexes become significant, It is noted that
the gap is also accompanied by remarkable difference in sex ratio, in
other words the predominance of males{ Table 2 ).
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3. In the ease of albacore, spawning group is not major compeonent

of the commercial cateh but for the South Pacific anf Indian
Ocean. However, mature fish are comprised significanily in the commercial
catch of yellowfin and it possibly causes essential bias in estimating
age composition on the basis of length frequency data. Until now,
we have not necessarily been aware of the problem, but, sooner or later,
the re—examination of conventional methods of the estimaiion of age
composition will become esseniial subject.

length, standard deviation and 2.15t-value of each age-ring
n the North Pacific albacore (Calculated employing data in
Yabuta & Yukinawa, 1963}

Ring-group r2 r3 rh r5
Mean length 55.0cts 68.9 77.0 85.0
Standard deviation 3.35cem 4.30 5.02 3. 30
2.15t~-value 7.20¢cm 10.32 10.79 7.10
Iuterval between - 13.0cm 8.1 8.0

mean lengtha

Table 2. Sex-ratio of yellowfin tuna caught by the longline fishery in
the Fastérn Tropical Pacific Ocean by 10cm class (Suda & Schaefer,

16635)
N Number of fish observed Percentage .
Length class (male) (female) of male Chi-square
- 8%cem 21 12 63.6 2.455
91 - 99 38 34 53.8 1,210
101 -109 311 2473 56.1 8o 3L 7%
111 =119 834 588 58,6 LS 577
121 -1929 1915 1479 56.4% 56.00G%*
151 -139 2800 2595 51.9 T790%¢
141 ~149 3294 2618 55.7 77.296%%
151 -159 2714 1162 70.0 621 LL1**
161 -169 1163 120 90.0 847.895%*

171 - 73 7 91.3 ShoL50%*
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¥ig. 1. Length frequency distribution
by age-ring group

P

s0% b & art & 2 x—x—x /‘
g 234 2 : 0o A
2.3% - » -
s x
— D OO P A oo

= ( Yabuta & Yukinawa, 1963 )
- o v
' ?
i
(A
i
b
= f
o i
/
.
/
7§ 264 (297)
1y 20
(R
15
& iad e S ! 2
l \ 5 é?%ggié ,_;
)i 80 a0 0 o 120
V n
5- “Fig. 2. Length frequency distribution
of albacore by sex in the North
Equatorial Current area {Spawning
group of the North Pacific group)
0 {Suda, 1956)
S H
L
-
n
=
I ] ] i [ T
50 70 90
Fork length
ram b - xslss l2mxrmu Tttt l ’/‘,,\r‘_: Tt )

7.5% 1960 It haif

sa% b 8 507 |
2.3% b ¢ 265 ]

I - -

10.0% 1961 2nd holf |
7.5% S 873 |
s0% 2 660 |
2.3% - ]

1962 tst haif’
2% s 523 ,’\,\
2.3% 2 338 /

o,

1962 2nd
30% & 392

BOOY LENGTH iN CLM3.

Fig. 3. Comparison of length frequency distribution of malesuand females of
yellowfin tuna caught north of the Equator and east of 130 W (Suda &

Schaefer, 1963)
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