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An Ecological Note on Sand-eel, Ammo(lytes Personatus (CIRARD). I
~Akira.  INOUE: -

’ T‘h:ese observations were carried out onbthekm'aterials faken from Bingoﬁada, Inland Sea, during
the period from December 1948 to May 1950. The results obtainedb may ‘Be summarizeci -as
follows: ) o ' e

13 . No difference in body proportion is seen between both sexes.
+2) Sex-ratio is 1.2

3) Breeding was seemed to take place when the water ‘temperature came down and attained
14, 8 - 15.0°C. in December.

4) 'In the composition of body length of the youngs, two peaks were observed in 1948 matéri-
als and one peak in I949—|950

5) Vertebral number varied from 60 to 65, mostly 62—63.

6) A positive correlation was observed between the number of ovarian-ova and body leng\th,v‘!tfh'-
ough the former showed a great variation. Mean of the nnmber was 2,000 to 2,500 according ito

the body length of the fish smaller than 9 ¢m., and 3,800—5,500 of those larger than 9cm.
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Table |. Number of specimens, and date of collection, No; number of specimens; A ; average

body-length; B ; average body-weight; C ; conditional factor (1,000W/L3 ). D ; sex-ratio.
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Date No. A
1947 | Dee. 14 32 8.21 1.75 3.17
0.56
1948 | Feb. 7 60 10. 32 4.59 4.18
Mar. 5 8 11.47 6.16 4.08
Feb. 13 32 I.54 0.0 2.74
' 15 15 1.66 0.01 2.19
22 47 1.69 0.0l 2.07
Mar. 0 50 2.90 0.05 2.05
15 50 3.97 0.22 3.5]
o3 40 3.80 0.22 4.0l
24 50 4.35 0.30 3.64
26 50 5.13 0.58 4.30
29 47 4.32 0.30 3.72
April. ] 50 4.80 0.41 3.71
5 50 5.05 0.49 3.80
7 50 5.35 0.58 3.79
9 50 5.23 0.56 3.91
14 50 5.88 0.78 3.84
16 50 5.35 0.58 3,79
19 40 6.3l (.09 4.34
22 50 5.89 0.86 4.21
26 60 7.46 1.78 4.29
27 50 7.17 1.56 4.23
30 50 7.3l 1.65 4.22
May. 7 100 6.63 .37 4.70
5 100 6.21 0.99 4.13
10 100 6.03 0.94 4.29
13 50 6.69 1.25 4.17
15 50 6.62 14 3.93
17 50 6.72 1.26 4.15
20 50 6.95 1.54 4.59
24 50 6.84. 1.41 4.41
Dec. 10 71 8.81 .92 2.81
20 910 8.26 1.86 3.30
28 44 8.40 .75 2.97
30 90 9.33 2.07 2.55 1.23
1949 | Jan. 10 167 8.3! 1.4l 2.45
Mar. 79 333 1.99 0.52 7.16
April. 14 313 5.53 0.74 4.37
21 355 5.97 0.86 4.03
May. 5 703 6.08 0.97 .33
Nov. 14 233 7.22 7 371
24 257 7.32 1.2 3.08
Dec. 3 738 7.53 1.85 4.33
2l 200 8.24 1.65 2.95
1950 | Mar. 16 338 10. 15 4.73 4.53
29 3 9.6! 3.82 4.3l 20
April. 5 3 9. 33 RENC 7.50 L
13 6 9.59 4.26 4.83
20 13 9.3l 3.86 4.79 -
27 6 9.58 4.31 4,90
May. ! 7 9.31 3.9] 7.84
13 9 9.42 4.14 4.94
20 2 9.09 4,57 6.07
Mar. 29 326 5.44 0.8] 5.03
April. 5 933 6.84 1.09 3.42
13 28| 6.72 1,41 4.63
20 247 7.09 1.60 4,49
27 294 7.13 1.73 4.77
May- % 266 7.29 1.80 3.65
13 285 7.77 2.40 5.12
20 173 8.0l 2.61 5.08
29 144 8. 12 2.58 4.82
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Table 2. Proportion of body-parts, A: body-length; B; length from tip of snout to anus; C;
length from tip of snout to base of pectral fin; D: length of head; E, length from tip of snout
to base of anal fin; ', depth of body.

No.off A/B A/C ! A/D A/E A/F

Year | Date Sex Srr):grll-s Range [Av| Ran ave- | R o [vvel g Ave R Ave-
rage ge rage | ange roge ange jrage ange rage

1948 [Dec. 10 28 1.52-!.62!1.57?4.21—4.79'4.45‘3.97—4.50’4.221.47—1.58|.52lll.!2—l3.30 12,20
20 61 1.52-1.681.584.12-4.8|4.49[3.64-4.624.29|.46-1.601.5| 9.89— 14.36| 12.73

28| @ 20 1.47—I.66'!.56,4.2|-4.774.46|3.93-4,45I4.25I.44-|.59|.5O’IO.13——I3.77 12.10

30 30 |1.50-1.77]1..584.19-4.81 4.52,3,39-4.65,4. 35 |44 1.57|1.50 1 1.62— 14.57| 12.78

1949 [jan. 10 86 !|.40-|.771l.57;4.01--5.|24.40[3.7o-4.74l‘4.21 |.35-:.7oi1.51‘|o.oo—17.07 13.44
1948 [Dec. 10 21 |1.53-1.61 l.584.24—4.624.453.93—4.52}4.24I.48-l.62l.52!0.77—l4.50 12.04
20 82 |1.49-1.71 l.554.lI-4.954.503.96-4.8|‘4.3OI.47-[.56I.5l 10. 18— 15.72] 12.50

28 & 2] I.45-l.63|.564.l9-4.824.5|3.96-4.49‘4.24I.35-I.59l.49 9.36—13.53] 11.8l

30 27 |1:34-1.651.55(4.11-4.7904. 503.93-4.70,0. 36)1.29- 1.641. 50| 9.75~13.53) 12.67

1949 [Jan. 10 33 I.50-I.62I.56:4.03-4.994.363‘75-4.69[‘4.|3I_44—I.59|I.50’l|.4I—I5.42 13.10
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Table 3. Relation between body-length (1.) Fig. I. Relation between body-length and bod-

in Cm and body-weight (W) in Gr. y-weight. Solidcircles, female; soft on-
es, sex uncertain ;crosses, male.

Female Male Sek-u-_ v 4
L ncertain B
No. | W | No. | W | No. ‘ w 5
6.0— 7.0, 40| 1.150 70 (.22 52| 0.87 i
7.0— 8.0 156] 1.46| 262 1.44] 94 1.22 9
8.0— 9.0 53 1.77 34 1.78 13 1.57
9.0—10.0| I85 2.31| 183 2.44/ 28 2.08 W
10.0—11.0 49| 2.86 46 2.72 3 2.45 1
11.0—12.0 4| 3.28 8 3.29 3 3.0l
0

FIMEMERERERARE, MEED 2188 3 BRI~ T, . . . o
e & RO BN G 55 2%, BN BRSO b 6 7 8 L 9 10 11
Db, ITRBERART S IR T o rEB I R,

bic e

PeLEesy | ISR TN, ARSI 2B —IEM244E | A OBEIHICIG 2 BB T, HMSTR, HE602Re
HoMLs). 23, Ff24g | B — 20T CIF, 23818, BT EECRELRIZI 20CH 5 o g B4 WH
OWITHIGRELILTE Y, PRI 200%, 409 O EXTRWESLD 5 o 22 28 I W

12



DB CITMEIR0. 56T by o 203, MEERITEIC32E G I e P s BRI D6, Mo iaEd
2R L) s liih s,
e : B B H
- DBRI2BSEN 27 ~NERu244E U B o EIPRE R CTER244E 1, 12F 0@EIPRIEE, R4, SFEIRT,
Table 4. Condition of maturity of the specimens in Dec. (948 and in Jan. [949, ‘A; Spawne-
d; B; ripe egg; C; half ripe; D; unripe egg; A’: spent; B/; ripe sperry; C/: half ripe sperm;’

D';-unripe sperm.

] » Female Male Sex-uncertain
Date No.

A{ B} c| o N’ B | ¢ | o | No. 9%

1948 Dec. 10 71 ol s 5| 23| 4| 3 7| 12 14 19.7

20 910 o| 1ea| 101 55 (| 96| 257 | 14l 95 0.4

28 4 | 3| 12| 2! 3| 4| 3| 6| =8 3 6.8

30 90 | 28| o| 2| ol 25/ o| 2| o] 33 36.7

1949 Jan. 10 167 7‘ 86 ] 0 | ol ol ai 0 ’ 0 ’ 2 \ 48 ) 28.7

" Table 5. Condition of maturity of the specimens in Nov. and Dec. 1949 ; A, ripe egg: B,

unripe egg.

) Female . Sex-uncertain
Date No. Fale
o A B No. - l %
1949 Nov. |4 233 0 0 .0 233 100
24 257 15 64 938 80 311
Dec. 6 238 87 12 I'19 20 8.4
21 209 60 0 80 69 33.0.
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Fig. 2. Monthly change of the conditional factor 2 years fish.
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Fig. 3. Change of water temperature in Dec. of 2 years, IRFn23E OB L Bith
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Table 6. Body-length composition. Numerals within parentheses represent % values.

» No. of Body-length in cm.

Year Date )
Specimens. | 4.5~5.0 ) 5.0~5.5 { 5.5~6.0 [ 6.0~6.5 | 6.5~7.0. | 7.0~7.5
1947 | Dec. 14 32 4
(12.5)
1948 | Dec. 20 910 3 i 299
. . 0.3 (12.2) (32.8)
1949 | Dec. 2! 209 9 47
(4.3) (22.5)
1948 | May 5 (00 y 40 8 7 15 21
D (40) 8) 7 (15) (21)
(949 | May 5 203 i 6 %0 83 18 5
(0.5 8.0y | (44.4)| (40.9) (8.9) (2.5)
1950 | May 4 266 36 182
" (13.5) (68.4)

Body-length in cm.
7.5~8.0 | 8.0~8.5 | 8.5~9.0 | 9.0~9.5 | 9.5~10.0 | 10.0~10.5 | 10.5~11.0| 11.0~11.5
9 9 9 [
(28. 1) (28.1) (28.1) .0
T 33 8 19 90 173 53 14 7
(14.6) (0.9) 2.1 (9.9) (19.0) (5.8) (1.5) (0.8)
' 68 19 (3 14 13 LI Y 6
(32.5) 9.1 (6.2) (6.7) (6.2) (5.3) (4.3) (2.9)
8
1€:))
46 2
{17.3) (0.8)
B £ E

HEFN23, 24, 25 %A b TN FRICEET, 3 A3 B HERER TR 2 aikE, PHkE,
IR RTE, H5MA, BRUCOWL ThHhB, (HLIEM23ES5 J 4, 5, (0H ORERHILE | #i5
2 KA, NPRKITSEE LARTE R ER L,

Fig. 5. Monthly change of average body-length in cm (A), body-weight in Gr. (B), and con-

ditional foctor (C) of 1948-(crosses), 1949-(solid circes), and [950-(soft circles) materials.
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o Table 7. Frequency distribution of vertebral number.
20(0} ) Vertebral number
) Year Date No. 60 l 6l { 62 J 63 { 64 |65
1948 | Dec. 10 36 ' ! 31 4
1001 20| 143 4| 23| 47| e8 |
28 | 44 r 4| 36 4
30 88 5 40 42 !
b 1949 | Jan. 10 167 2 . ‘ I59
April 21 30 ’ 4 12 2 |
Y 1950 | May. 29 | 30 | [ 4] 157 10[ I ‘
60 b 62 L3 A 6B | | 538 | 4] 39 155] 330 7] 3

Fig. 7. Number of eggs in relation to bodyle-
ngth(in mm )on the specimens of 1948;-

crosses, - ripe egg; soft circles, half
ripe egg ; solid circles, unripe egg.
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Table 8. Numberof eggs in relation to body-length on 1948-and I'949-f s'pecim‘ens.
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‘ No. of ‘ Body-Length, «9.0cm
Year Items — - ‘
Speclmens Range. \ Average. - S.- D. C. V.
1948 | Fully ripe egg 75 B56~3664 | 23104+51.6 | 663.5436.5 | 28.724-1.71
Half ripe egg 59 1156~3032 25124:43.4 | 494.54+30.7 19.324-1.24 -
Unripe .egg 54 11765439 I 4166--60.4 | 657.94-40. 3 15,864 1:06
1949 149 448~4463 ‘ 20564-39.4 713.5427.9 34.70+1.51.
No. of Body-Lensth, >9.0¢m
Year Ttems -
| Speclmens Range. i Average. S. D. C. V.
1948 - | Fnlly ripe egg 104 | 2046~-7392 ‘ 54904 84.6 {1280.3+ 60.3 | 23.3241.15
Half ripe egg 51 1032~28056 | .46914-141.8 [1592.44106. 3 33.944-2.51
Unripe egg. -8 |229:~-3296 30004 173.6 | 707.14119.2 16.86+4-2.92
1949 13 1704~6944 ’ 37884-236.2 |1262.8-£167.0 33.34-+4.88
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Tabie 9. Total landings of one year fish during years 1926 37 at Shinhama.

year

1926 }1927 ’I928 1|929

1930 I 1931 } 1932 [ 1933 f 1934 { 1935 | 1936

1937

Kan

5I242‘83!58183722\323!0%459!1[ 41085) 338l2i 72569‘ 58835’ 48737. 5I950£55769

Fig 9. Yearly total catches landed at Shinhama,
Akashi City during years, 1926-'37.
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