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Spring and Autumn Offsprings of the Anchovy in the Japan Sea
with a Discussion on Their Intermingling

BYy

KAZUHARU WATANABE

Abstract

The anchovies caught in the Japan Sea are typically divided into two populations
according to their season of development, namely, spring and autumn offsprings. In
the present paper, it is tried to separate and calculate the intermingling of these two
seasonal populations, making use of the characteristics of frequency distribution of
mean vertebral count and following the method presented by WIDRIG & TAFT (1957),
for the fish samples, classified by body lengths and by sampling year, collected from
various localities along the Japan Sea coasts.

1. The characteristics of the frequency distribution of mean vertebral count is
shown to be 45447+ 0.183 for the spring offspring and 45.215+ 0.121 for the autumn
offspring.

2. So far as the fish larger than 60 mm in standard length is concerned, the mean
percentage ratio of intermingling of the spring offspring during the period from 1952
to 1959 is calculated to be 63.7 95 for the region west of Wakasa Bay, 54.7 9 for
the region from Toyama Bay to Yamagata Prefecture, and 37.1 95 for the Mutsu
Bay — Tsugaru Straits region, thus indicating a kind of geographical cline.

3. Change in the intermingling ratio by growth stages is recognized and shown
in Table 3, with a short discussion being made on the recruitment pattern of the fish
caught at respective localities, taking into account the regional difference in this ratio
found for all of the four body length classes studied.

4. An apparent year-to-year variation is found in the intermingling ratio of the
two offsprings (Table 5).
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Fig. 1. Seasonal variation in the mean vertebral count of Anchovy fry
samples collected in the Japan Sea (1952-1959).



Table 1. Frequency distribution of mean vertebral number of spring and
autumn offsprings (“Harugo” and “Akigo”) of the Japan Sea and
the East Kyushu Anchovy.

Offs?fjng Spring Autumn
S e - . S S I
X ca arca Japan Sea East Kyush T Japan sea East KyushuT

: .95 _ _ _ _
.90 1 - - -
.85 - - - -
.80 2 1 - -
45.75 2 - - _
.70 4 - - -
.65 3 2 - -
.60 5 4 - -
.55 4 6 1 -
45.50 15 10 - -
.45 9 4 3 -
.40 3 9 2 1
.35 8 7 5 -
.30 6 2 10 4
45.25 6 8 8 10
o .20 9 4 14 14
.15 4 1 24 18
.10 2 - 10 12
.05 { - 5 12
45.00 - - 4 13
.95 - - 2 10
.90 - - 1 7
.85 - _ _ 5
.80 - - - 7
.75 - - - 2
44.70 - - - 2
N ‘ 84 1 68 89 17

X ‘ 45, 447 } 45.392 45.215 45,059

s \ 0.0335 ‘ 0.0218 0.0146 0.0228
s ‘ ‘ 0.183 0.148 0.121 0.151

S2/N ‘ 0.000399 0.000320 0.000164 0.000195

C.L (0.05) ‘ 45.407-45. 487 l 45, 356-45. 428 45, 189-45. 241 45.031-45.087

Estimated incubation ‘ 1517°¢

temp. ('c) by cLtf

16—18°C

19—20°¢

22-23°C

X
S

Standrd deviation

— —F ..

T
FURUKAWA 1952).

Mean value of vertebral number

The data for the East Kyushu were cited by Asamr (1959).
Calculations were made from the equation: y=46.46-0.063t (YOoKOTA &
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Table 2. Mean value of vertebral number of tne Japan Sea Anchovy by
size groups and localities.

T Localltles ‘\ Wakasa Bay Toyama Bay Mufsrf\lsfggru Straits
Size group ‘ )& | N ‘ X N X N | X
o o (mm) B T - o
59 ) 45.384 % 45.210 69 45,442
60 — 19 47 45.365 7 45,289 68 45.301
80 — 99 > 45,342 19 45,351 58 45,289
100 — 119 39 45.346 34 45.356 44 45.298
> 120 | 53 45,387 30 45.332 54 45.32]
Sum (=60mm) ‘ 174 45.363 ‘ 90 ‘ 45,342 224 45.301

Nt Number of samples
X: Mean value of vertebral number
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Table 3. The percentage intermingling ratio of the spring offspring
(“Harugo”) by localities and size groups.

TR “Localities | . . Mutsu Bay
- Leealities | wakasa Bay B Toyama Bay | MR Straits

Size group R P, ‘ IA’ ‘ P, P, ‘ P ‘ Pu ‘ P ‘ P,

59 (Ml o6 7| 72,8 | 440 - ‘ 1054 | 823 | 6.1

60 — 79 90.6 | 64.7 | 38.1 | 543 | 3.9 | 12.1 | 59.9 | 37.1 | 17.4

80 — 99 92.3 | 54.7 | 21.7 | 96.0 | 58.6 | 26.1 | 54.7 | 31.9 | 10.2

100 — 119 87.2 56.5 | 30.5 | 8.0 | 60.7 | 38.5 | .58.0 | 35.8 | 16.6

> 120 100. 81 74.1 | 53.6 | 75.7 | 50.4 | 29.3 | 68.3 | 45.7 | 26.9

Sum (=60mm) i 84.2 ‘ 3.7 | 486 i 91.5 ‘ 54.7 | 6.7 \ 54.6 ‘ 37.1 | 22.7

P: Percentage of Spring offspring Pu: Upper 95% limit

P : Point estimate
P+ Lower 959% limit
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Tahle 4. Mean value of vertebral number of the Japan Sea Anchovy
(average body length = 60mm) by years.

ﬂ’Jaiﬁniéégrﬁég;s't west of ~  Japan Sea coast north
_ Wakasa Bay of Toyama Bay
N X N X
1952 - - 1 45,343
1953 13 45.202 17 45, 287
1954 28 45,468 48 45.278
1955 13 45,383 100 45.341
1956 22 45.390 48 45,273
1957 53 45,335 13 45,298
1958 30 45,333 31 45. 356
1959 15 45. 385 46 45,308
Sum i \ 45.363 314 45.313

N: Number of samples
X : Mean value of vertebral number



Table 5.

The percentage intermingling ratio of the spring offspring

(*Harugo”) by years (average body length > 60mm).

Sea Area Japan Sea coast west of Japan Sea coast north of
\\ Wakasa Bay Toyama Bay

Year y Pu P P, Pu P P,
1952 - - - 93.3 55.2 21.6
1953 - 0 - 70.4 31.0 —5.6
1954 145.6 109.1 81.6 53.3 27.2 3.4
1955 112.8 72.4 36.5 71.2 54.3 35.9
1956 114.4 75.4 42.6 43.7 25.0 8.4
1957 79.5 51.7 28.2 69.2 35.8 5.3
1958 78.1 50.9 28.0 89.0 60.8 37.8
1959 110.6 73.3 42.1 63.1 40.1 20.5
Sum 84.2 63.7 48.6 59.9 42.2 28.1

P: Percentage of Spring offspring
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