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Variation in the Vertebrae Number of O-Age Sardine in the

Tsushima Current Region of the Japanese Islands

By

KAZUHARU WATANABE

Abstract

A discussion was made on the variation in vertebral count of the O-age sardine
caught in the Tsushima Current region of the Japanese Islands, taking use of statis-
tical data obtained during the period 1952-1950. The results are briefly summarized as
follows:

1. A year-to-year variation in vertebral count was observed for the fish caught
cff the Japan Sea coasts north of Wakasa Bay, while no such variation was remarked
for those fished off the Honshu coasts west of Hyogo Prefecture and off western Kyu-
shu.

2. In addition to the year-to-year variation, the O-age sardine in the northern
Japan Sea showed a local variation in the vertebrae number. A comment was given
concerning the cause for these variations.

3. The standard deviation of sample mean vertebral count by regions and year-
classes, which ranges from 0.027 to 0.197, is small for the fishes from west Kyushu and
southern Honshu, but large for those from Mutsu Bay, Aomori Prefecture.

4. With the local variation in vertebrae number into account, a trial was made
to estimate the nurcery grounds of the O-age sardine caught in respective fishing areas
of the Japan Sea.

5. The presnt study may be said a step advanced towards the reinforcement of
the hypotheses proposed by previous authors concerning the migration of young fish and
the origin of adult sardine fished in the central and northern Japan Sea.
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Table 1. Frequency distribution of mean value of the body length in O-age sardine.

\Localitics ‘ Kyushu coast ‘ Yamaguchi-Shimane ‘ Tottori-Hyogo
Snmplingﬁte‘ - | | | ‘ T
Mean value ™. Year and 1953 1954 1955 ‘ 1953 1954 | 1956 1954 1956 |

e M I~ ' VI~XE I~XE D I~X | ~VE | VA~V W v~
! o ! | il B ARt
10 ~ 19 I - - - ‘ - - -
20 ~ 29 I S 2 5 7 - ‘ 2 -
30 ~ 39 T R T S T S S P B -
40 ~ 49 - ‘ 6 4 | 4 " 4
50 ~ 59 s ] T ‘ - 5
60 ~ 69 - ‘ 2 ' 300 3 1 0 ‘ 300 - 5
70 ~ 79° - o 2| 1 | S B 0
0 ~ 89 o | 5 T 2 7 - 5 |
90 ~ 99 6 | 3 A e -
100 ~ 109 5 | 5 10 1 4 | - - - -
10 ~ 119 w4 s A - - -
120 ~ 129 18 | 5 4 ‘ - - ‘ - - -
130 ~ 139 4 5 ‘ 17| - - - - -
140 ~ 149 1 12 s - 1 - - - -
150 ~ 159 AR T T A I R
160 ~ 169 A A 3 |- I S N B
! i ! I i | i
Total T 91 I TR T |
' | | I
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IS SampInie date - ) ) I T joo T _
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- - (mm) | T h 7{ T 1” - >1 o ‘7777 N
10 ~ 19 ‘ - - | - - - -7 - - - -
20 ~ 29 N 1 - - - - - - -
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100 ~ 109 ' | 5 7 8 - - 5 0 ‘ 4 7
110 ~ 119 | - 1 ’ 3 5 - 5 01 : - 5
120 ~ 129 Po- - | - 3 - | —‘ - | -‘ 2
130 ~ 139 | - - - - - - - - - 0
140 ~ 149 [ - - - - - ‘ - - - 1
150 ~ 159 - N | - - - - -
160 ~ 169 - - Sl - - - ‘ - - - -
|
Total 7, 33 ; 33 25 8 5 | } 8 | 28
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Table 2. Frequency distribution of mean value of the number
of vertebrac in O-age sardine.
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Table 3. Analysis of variance of mean vertebrae in O-age group
of sardines between different year classes.

Andlyms of variance of mean

Mecan vertebrae

. | Number
s . Year | pumber and o vertque number
Localities ‘ class | standard i 3}({‘1111,1(]11_ . Squares of b gt Me;nmsiiuairgg
! _deviation = "7 ~_variation | - q,_
’ Buwecn
i | o
L1953 i 50.588 -+ 0.53 | 1883 ‘ year class 2 1.9z61 %%
g i | . Lr1ror 3 c
Kyushu D954 | 50,620 4 051 . 406 | Errors 11852 | 0. 2988
coast | | Sample within one | 9
1955 ‘ 50.579 4- 0.58 st | year class 35, 0.3%02
‘ | : ‘ Individual 11647 0.2978
| Petween
e N 2 0.5823
Yamaguchi ! 1953 50.578 + 0.51 995 year class 1
| ‘ - 2
-Shimane 1954 50.617 = 0.50 675 Errors ol o.zrse
| ‘ i Sample within ! )
! ‘ ‘ P . s
coast | 195 ‘ 50.559 4+ 0.51 | odd | year class 28, 0.545Emw
i Individual 2256 0.2713
R : - S S
i Between ‘
° . | 0.0104
Tottori- | 1954 | 50.620 4 0.51 | 313 year class
Hyogo | Errors ‘\ 716 0.3211
coast ‘ 1956 | 50.612 4 0.5 | 405 \bampley;‘;lr“‘é?ay 33| 0.4600
i | ‘ Individual | 683 0.3143
o I N N \ Y N
Bctweo ! o
‘ 1955 | 50.611 + 0.53 363 year class | 3 21680k
Walkasa 1954 50.649 4 0.54 1270 Errors ' o837 0. 2956
Bay 1955 50.682 4 0.56 647 Sample within 03 03777
- ) . i year class 76 i
1956 50.761 + 0.52 756
‘ Individual 2739 0. 2926
a - ‘7” o - I bet\V;n - - o ﬂ‘ . . o 7
‘ ‘ 9 4. 7059%*
1953 ‘ 50.561 + 0.55 501 year class b ‘ 4. 70554k
|
Toyama | 1955 50831 4 0,57 160 ‘ Errors 2169 ‘ 0.3151
Bay | | Sample within cn | .
1956 | 50.725 £ 0.55 | ITIL | year class 631 0.3984
! | | Individual 2106 | 0.3126
i 1 B twe&,n \ \ anrs
| 9 37 %
i 1953 | 50.756 + 0.60 | 283 | vear class | 21 5.9337
| | | ~ . | 200 o
Mutsu Bay | 1954 | 50.571 = 0.60 | 1207 Errors 23091 0.5716
Sample within 99 £ sk
1955 | 50.667 + 0.60 522 year class 129 0. 5405
| | | Individual ‘ 2186 i 0.3626
HA Significant with | 2 probable error
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Table 4. Analysis of variance of mean vertebrae number in O-age group
of sardines between different localities.

| | Mzan Vél:tebrae - ! Anilvélsof v;;{;ﬁce of;}n:e;zin o
Year 1 liti | number and ‘Nfumtzier ‘ vertebrae number -
class -ocalities standard 31d11na1l_ - Squares of L4 E | Mean
I | deviation | variation | square
Kyushu coast 50.588 + 0.53 4853 1 Between " } s | 2. 5088me
- Yamaguchi- 50.578 + 0.51 g5 | roealities ‘
Shimane ) - ’ Errors L6830 0.2882
1995 Wakasa Bay 50.611 + 0.53 %3 | Sample within | o5 | g ssrgens
Toyama Bay 50.561 + 0.55 301 ‘ Localities | |
J 72 254
Mutsu Bay | 50756 4 0.60 1 233 | Individual | 672> 0.2340
Kyushu coast | 50.620 + 0.5¢ | 493 | Between ’ ol L1310
Yamaguch- Localities
5 < £7Q
i Shimane 20.617 £ 0.50 ors Errors ‘ 8699 1’ 0.3069
1994 Tottori-Hyogo | 50.620 = 0.54 513 | Sample within | oso | o 4urose
Wakasa Bay 50.649 4+ 0.50 | 1270 Localities ‘
Mutsu Bay 50.571 = 0.60 (so7 | Individual 8461 | 0.3029
T |
- Py Between o -
Kyushu coast 50.579 + 0.58 2061 } T ities i 3 | 4. 7400wk
Wakasa Bay 50.682 4+ 0.56 647 Errors | 3386 | 0.3417
% | oyama Ba 50.831 + 0.57 lgo  Sample within | ‘ 0. 5751
P oy y : - | Localities | ’ i
K ‘ {
i Mutsu Bay i 50.667 + 0.60 ! 552 | Individual | 3229 1 0.3402
‘ i j |
| Yamaguchi- - - . Betwecn ‘ - ks
| Shimane | 0-9%9 & 0.51 |64 Localitics | 31 6. 1204%
1 |
\ Tottori-Hyogo ‘ 50.612 + 0.55 ‘ 405 Errors |o3312 | 0.3052
1956 e
o | Sample within 2
Wakasa Bay | 50.761 4+ 0.52 556 Localities 1o = 0.3117
Toyama Bay ‘ 50.725 4= 0.55 ’ 1711 Individual j 3202 J’ 0. 3049
HHH ngmﬁcant with | % probable error.
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Table 5. Percentage occurrences of respective mean values in vertebae number
more and less than 50.65 by age groups (1953-1950).

a. Young fishes (Q-age).

\\\;\“VI‘,ocalmes Kyushu Yamaguchu Tottori Wakasa Toyama Mutsu ' All Sea
coast ~bh1manc‘ ~llyogo Bay Bay Bay Area
i | ; ; {

Group ! - ]
I ] 3 i 1 ‘

50.65 <V 3 BC 19)  59.6( 23) 1 SLC1T) 1 GLI(G3) T6.2(43) 49.6(61) | AT.7(291)
V50064 | 60.T(156) | 60.4( 35) | 48.5( 16) | 35.9(35) | 23.8(15) | 50.4(62) = 52.3(319)

)
Total | (235) ( 58) ¢ 33) | (98) ! 63y (123 (610)

e
~

0
o

b. Mature fishes (l-age and over).

Localities

i Kyushu @ Tottori . Wakasa Tshik a“d‘Nugatd Akita | All Sea
Group " coast | coast | Bay Shtlk Y'zmagata\ -Aomorl Area
. o T ! R -

1 | |

50.65 <V 30.7T(100) | 5480 17) | 60.5C 52) 1 46.3(31) 1 93 TC 5T) | 63.0092) ‘ 50. 7(533)
V50, 64 Y4520 ) 3000 S 53T(30) L ALLA0 205 370051 49.3(329)
Total (274) | (¢ 31)  86) | (67) | ( 63) ‘ (146) ‘ (667)

|

c. Mature fishes (2-age and over).

" Localities . . . , ‘ ' A Lo \ ..
 Kyushu Tottori Wakasa ! lshikawa | Niigata IAkita i All Sea
P 18l V ”v . i
‘ coast coast | Bay 7YY I Yamagata -—AOH]OI‘I‘ Area
. . ) ‘ ; ; o

65.0013) | 46.3( 31)  59.1( 29) L 63.0002) | 50.1(257)
35. 0( 7) 53.7( 36) ‘ 40.9¢ 20) | 37.0054) 1 49.9(155)

(20) 1 (60 49y 1 16y | (573)
- - - - ! - ! - .

Group i

50.65 <V 10.6(107)  53.5( 15)
Vo506 | m.um)} 16.5( 13)
Total | (263) (28)

() e Number of groups.
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