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On the Two Groups of Sand-Fish in the Japan Sea with Sgecial

Reference to the Morpho-Ecological Characters
BY

AKIRA OUCHI

Abstract

This report deals with some ecological and morphological characters of the sand-
fish, Arctoscopu; japonicus (STEINDACHNER), sampled from four localities in the Japan Sea.
The results may be summarized as follows:

It was recognized that the best fishing season of the sand-fish is entirely different
in the southern and northern regions of Noto Peninsula, that is, the population of the
sand-fish in the Japan Sec¢a could be generally divided into the northern and couthern
groups, the boundary of these being found in the vicinity of Noto Peninsula, and each
group having respective specialized morphological and ecological characters.

The southern groups were mainly composed of immature fishes of 18 cm. and less in
body length throughout the fishing season. In the northern region, on the other hand,
the mature fishes were caught together with the immature ones.

The difference in the mean value of the vertebrae number was found to be signi-
ficant between the northern and southern groups in tke Japan Sea, i. e, the number is
higher in the southern groups than in the northern cnes. In the number of first dor-
sal fin rays, however, no local variations were found.

The southern groups have also a tendency to be higher than the northern ones in
the growth coefficient (#) in the equation of w=k" where [/ is the body length, w the
body weight.

As regards the diffierence in sex-ratio in two regions, the females were, in general,
more abundant than the males except thcse fishes examined at Funakawa, Akita Pref.
In the fishes found at Kasumi, Hyogo Fref., the females were especially prominent,
occupying about 65 2 of total samples.
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Table 1. Monthly catch of sand-fishes in respective prefectures in 1953 and 1954.

(Unit: 1,000 kan)

= Month | | T [ , 1. T i
— I Jan. ' Feb. Mar. ‘Apr May June Jul. Aug. ‘Sept Oct. | Nov. | Dec.
Prefectgk_;;j ] ' i R ,,,,,,,,,,‘, 77777
| \
Akita 11953 | 0 6.8 | 1.4 | 2.0‘ 5.1 | 2.8 - - 132.0(36.1]68.3513.7
54178 | 8.2 4.3 3.6} 200 290 - | - 135385 13,5 1311
Yamagata 531 5.9 9.3 ; 5.8 3.3 | 0 - 10,7353 (237 62.3 60.0
4] 7.7 96 9.5 | 5.5 0 . 0 135 11.8(52.8]|77.5 40.5
Niigata 53 166 | 40.5 | 22.7 | 21.2 i 1.9 0 - - |24.4162.9 569|308
54 | 21,1 1 17.9| 7.0, 0 0 - - 6.1]40.8|54.1]| 22.8
Toyama B3 14 32| T4 5 0 0 - - 5.6 13.6| 3.4 -
54| 0 1.0 5.8 48| 7.2 0 - 0 1.6 2.1 0
Ishikawa 531 16.5 | 30.5 | 35.4 ) 2440 75 - | - L _ 0o o |0 |123
541118 6.3 T.51 4.2 45| - - - 0 0 1.0
Fukui 53 1 11,6 20,0 22.738.921.2 | — - - | - 0 0 2.9
5410 7.9 19.3}22.2 14.3]15.2 | - - - 0 1.7 2.0, 3.4
Kyoto 53] 6.2 50137 9.9 0 - - - - 0 0o I 15
“ %41 3.0 6.6 18.5| 80| 4.8| - - - 0 0 0 ' 3.7
i
Hyogo I53 0 4.8]16.3132.3 | 775 48.1| 0 - - o0 3.8 115.6 30.4
541258 66,9 75.0 67.2! 44.9 | - - - S L R RN
Tottori 53] 9.3 125 987 | 243 12,5 - | - - 0 | 230124 19.1
| o414 183 2893400 155 | 0 - - 19‘ 9.1]29.5]35.8
L. DUFRRZ6IE, ool JUF, DIBORMINT 0N oy L Wi, 1T €743 2 R 5 J oz
DD H B D, o7, BRI, 10~12)1C mfﬂaww‘w:( GO LT R R
wrb\;z
PAEZZHT 5 &, REBEE e o it T, j‘ﬁx‘&’:m‘fEi&ifﬁitﬂ@'f‘mfﬁ*‘* %9 ~12/01z, [RAEEH
BT, TGO D 2 A ISIREOILSBA N TV S ZE Th L. T T, JHE, MUI, Lllﬂzm

STV, 12NPEI TN D T E RSN TED (ﬁ)bn i No. 4. 1956), v 5
BIRSN T WS Y 2 RN, mITE IR Cc otk f (18eml) ) Mum‘ﬂwniﬁ((

. Gonad weight )
.2 hl ( Gonad weight 03} g4
Table Monthly occurrence of gonad index \ Body Iength® X r

mature females caught in Kasumi and Tsuruga districts.

G. L 0.2 > | 0.21~1.0 1 1 1~2.0 o2 I~3.0 31~4.0
1957 Sep. \ 0 0 ‘ 4 1 | 0
Oct. 1 0 ; 0 \ 12 6 0
Nov. | 0 0 | i 2 0
Dec. 0 ! 0 0 ‘ 0 2
| i
1958  Jan. 12 0 ’ 0 | 0 2
Feb. 14 0 | 0 j 0 0
Mar. 24 | 0 0 0 0
Apr. | 29 0 l 0 | 0 0
May « 42 0 ‘ 0 1 0 0
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Fig. 1. Annual catch of sand-fish by region and prefecture.
(Unit: 1,000 kan)
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Table 3. Test of significance of difference in mean values of the number of
vertebrae and 1-st dorsal fin rays between different age groups (A),
periods (B), and regions (C).

(C:9)
= Sex T ; Number of Vertebrae | Number of 1-st dorsal fin rays
Perog | Female | aale | Female | Male
Sept~Dec., 1956 0.6292 1. 2033 0.2193 ‘] 1.7335
Jan ~Mar., 1957 | 0. 7526 0.3183 0. 2606 ‘ 0. 3699
(B)
\\‘\\7 T - .__ | Number of vertebrac Numbg(r)r(;fﬂl;is; rays
Re- T Sex . o T
_gion\\ Period e Female .  Male Fema'e l Male
) lrﬂ ' ) ) T B Ty T - T |
4§ | Sept~Dec., 1956 Jan~Mar, 1957 0.224 i Lo 2514 | 0.038
Z | I I I 7”777;'7 R
E | Sept~Dec., 1957 \ S'\pthcc 1956 1467 | 0.703 0.725 1.001
7 Jan~Mar., 1957 ; Jan~Mar., 1957 0.148 } 1. 054 1LO61  + 2.067
5 |
i | Apr. wTvlay, 1957 | Apr.~May, 1957 | l.46l | 0.426 | 0.267 | 1. 168

1
I
i
i
|

§ | Sept~Dec, 1957 Jan~Mar, 1957 |  0.613 | 0.6 1. 494
& | Jan~Mar, 1957 } Apr~May, 1957 |  0.069 Cosals | LT
£ | Apr~May, 1557 | Sept~Dec, 1957 0.0 CoLes | 2.6

)
|
|
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Table 4. Mean number of vertebrae and 1-st dorsal fin rays of sand-fish.

Jan ~Mar 1957 Apr.wMay, 1957

Period |

- ; SeptNDec 9
\\Se; <\ Locality | No. | M L6 | No. \» Mt ' No.| M+
| ' i

o Funakawa | 83| 48.5040.69 ‘ |

£ . | Niigata | 554 | 48.6430.69 | 472| 48.6540.72 |

N Tsuruga | 120 48.77.£0.71 | 344 | 48.8240.72 | 103 | 48.8140.76
g | | Kasumi | 258 4s.T420.53 | 344 4874078 | 216 48.7520.76
Hf Funakawa | 217 48.58:0.78 | | | |

2 Niigata | 503 43.5840.67 ’ 354 | 48.5340.72 |

E | % | Tsurug 87T, 48.85-0.72 | 224! ‘ 48.7940.83 | 89| 48.624:0.71
z Kasumi 1620 AS.T4=0.79 206 | 45.8040.82 | 104 | 45.70%0.65

® | Funakawa [ 86 10.76%0.76 ) |

= Niigata | 561 10.87+0.68 | 490 | 10.98+0.74
a: | * | Tsuruga 128 10.8440.72 | 352 | 10.674£0.77 | 13| 10.96:£0.84
1s Kasumi 227 | 10.85+0.83 | 344 | 10.90+0.77 | 96| 10.83+0.73
0= P N B o S I R R S
° & Funakawa | 214 | 10.9140.70 ‘ | ‘
8™ Niigata 505 | 10.994-0.73 | 388 | 10.9940.77 |
E % | Tsuruga o2l oo ' 226’ 10.8940.76 | 216 | 10.77+0.60
z ‘ | Kasumi 162 1 10.9820.75 | 216 [ 11.06+0.78 | 104 10.8720.74




— 160 —

Table 5. Mean values of vertebrae number
by locality. Bracketed numbers in-
dicate the individuals examined.

= Yéar | [
~— L1956 ‘ 1957 | 1958
T ocahtires;\ﬁji I e
Funakawa | 4333% |
Niigat J 48. 49 43.61 | 48.48
ligata (574) (1,883) | (599)
48.63 48.79 ‘
Tsuruga | (497) | (9712) |
Kasumi 48. 64 48.74 | 48.65
fasumi | (;78) ‘ (1,270) ‘ (909)
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Table 6. Showing the growth coefficient (») in the equation w=ki»
from the materials obtained in January to March.

x| Q | 5
Locality | 1957 1958 | 1957 | 1958
|
Niigata ‘ 2.86 ) 2.87 ‘ 2.47 } 2.80
Tsuruga L 305 3.13 ‘ 550 | 336
Kasumi 3.09 2. 94 } 3.24 1 3.51
5) Pz o T
B TRIFERD R TSN TR OME 2 1R & &I:? LD DTHL . Tibh, MYNRE TR
DR DL, 33~4O%:155. A AP RNTE T FEFERT, M0 ST e HE LSRG ITS <, ¥
LC65%D % 5 T g oMl s SRk, ai’i‘m i, v OO B 2 R 7
TREESE IR JL»«:'{.’Hfﬁxﬁ SVl dh. O XD RFREE, RO T Lm0
o2 1T, =T Bl [ X K SN A A I e T U 3 N 1) e S AT b A 1 )1 0 e S G
>‘;'~~>‘?. WS LI 200 SHRCMER S <O I b 6 30 CTd D 0D, SO o 1 BIAREZ 2
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Table 7. Percentage occurrence of female sand-fish at each locality
(1955—1958). Sampled numbers are indicated in bracket.

Month | i )
— ‘ Sept.~Dec. Jan.~Mar. ‘ Apr.~May | Yearly mean
l.ocality Ei— ]
wawa 22|y 0 0 g
1955 | 6t (318) - - |
1956 - 52.9 (210) - 59.4 (588)
. 1956 50.7 (1,252) - -
Niigata 1957 - 5.3 (559) - \ 54.7 (1,927)
|
1957 47.9 (223) - ‘ -
1958 - 66.4 (435) | - 60.2 (658)
T 1os |81 (222) _ - B
Teuruga 1957 | - 60.9 (579) 54.3 (210) 58.9 (1,011)
1957 68.3 ( 66) - -
1958 { Z | 659 (150) 54.7 ( 53) 66.2 (293)
o 1055 62452y | - \ -
1956 - | 69.5 (400) ‘ 60.2 (128) 64.9 (1, 080)
. 1956 60.9 (510) | -
Kasumi } 1957 ’ - | 642 (1,09) | 67.5 (650) | 645 (2,259)
1957 | 63.3 (T49) | - -
| 108 | Z | 66.2(T36) | 66.2 (290) ‘ 64.9 (1,769)

% (RDIBHD OX T LBBNBRZ EEDTAHL L, K, FETA S EETONDILNiZ
LW, #E, HEXCHLDONZHAIRE EED TS, Tk, A2 RECiE, MYkl HiL:
WA ANELTTNDDS W2 TECITHEGIREHELL D e 25 K & <7 T2 2 BETH D8I 3515

Table 8. Stratified occurrence of females in each sample, in which A indicates
females of 0~20%, B 21~409, C 41~60%, D 61~80%, and E 81~100%
occurrence, respectively (1956~1957).

Locahty \ Class 1 Sept ~Dec Jan.~Mar Apr.~May Total
. 2 : : :

B 4 - - 4

Funakawa | C 2 - - 2
‘ D | 1 - | - 1

E | - - i - -

A | 2 - - 2

B 1 1 - 2

Niigata | C 6 4 - 10
D 2 ‘ 3 - 5

i E 1 ‘ - - 1

A - - -

i B - - - -

Tsuruga | C 2 5 2 9
| D 1 4 1 6

| ® - - - -

- o ‘ A ‘ —_ — —
|l B - - - -

Kasumi C 3 6 6 15
D 4 10 5 19

E - - ‘ 1 1
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Fig. 4. Frequency distribution of the first
year ring formed in an otolith.
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