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Study on the Ecology of Akiami (dectes japonicus Kishinouye) and its multip]ication and Protection.
Jisaburo YASUDA. Shigeki TAKAMORI. Shigemi NISHINA
’ bynopsm
“AKIAMI”, one of the important aquatic products along the coast of OKAYAMA prefecture, were
sampled twice every month by small net trawling in- and outside of KASAORA Bay, .and from
fisherman's catch in the same district.
I, Sex is easily discriminated by -position and direction of gemtal pore besides presence or
.. absence of petasma. :
2. Elongation of spinaly prccess of petasma occurs in spawning season.
3. Relative growth between(1) carapace length(C)and body length(l.)
Male C=0, 1801 1.4-2,043
Female C=0, 18i4L.+1,129 (Range of body length |0~20mm)
(2 ) body length (I.) and body weight (W)
Male W=10-3x2,6424 1,266
Femalé W=10-5%x2,249 1275
4. Two type of generations are found in the life cycle; winter (long) and summer (s‘nort)
Life span of both generations are 10~1| months and 25~50 days respectively.

5. Ecological details ars as follows :

Larval stage

Spawning ‘ Protozoea stage
Duration mid June-early Sept.| late June-late Sept. early july-25Sept.
ot

Abundant around the erid of
Bay

Abundant around the

{ Early July-late Ocf. (mainly
o |
Distribution —— mouth of Bay !

6. Water temperature ranges are as follows:
Spawning season 23~27°C, Growth season 19~27°C, Fishing season 22~24°C.

7. . Local differences are Found as follows

o Localitios ARIAKE-KAL ORAYAMA Pref. " KOREA
Details T
maximum body length 41 mm 28mm | 40 nm
main fishing season July-Oct. Sept. - Nov. —
a-value in C=al.+b 0.24. 0.18 —
Ripe Diameter 0.25mm 0. | 7mm, 0. 25mm
egg . Color Pale green Colorless - f "Orange

8. Good yield seems to be expecied by ceasing the fishing during main-appearing season

of larval shrimps (untill 256 Sept in Okéyama—Pref.)
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Fig |. Fishing ground of Acetes japonicus.
1 : Fishing ground 7§ : Main fishing ground. ««x Region. the larvae were collected
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LA
‘]an. 1Feb. Mar} Apr. May‘]unel]uly(Aug‘ Sept ‘ Oct | Nov | Dec ’ Total
Kan‘ ) | '

. — | Konoshima | 825.638.6 I14,181.,9 3,510.5(17,354.7| 1,210, 3| 225.823,461.5
f Oshima 9.6 7,505.5[23,996.9]  963.0 32,475.0
o | Shiraishi 8. 826. 3127, 567.7 67.5 60. O|28,52|.5

Totol 833.638.6 114.181.9 9.611,842.368,919.3| 2,240.8 285.8184,458.0
_ | Ronoshima| 5,645.8  684.1| 231.0] 7.0|6,567.9
© Oshima 6,304.0; 2,002.31  16.8] .. .|9,3I3.1
- | Shiraishi 10,805.4| 5,977.0,  125.5|  |16,907.9

Total “|22,755.1] 9,653.4] 373.3 32,788.9
_ | RKongshima| 8.2 1.2 79.7 89, |
f Oshima 2,092.0 2,090.0 4,189.0
o | Shiraishi 32.5 . 32.5

Total 40.7 2,099.0 2,001.2  79.7 4,310.6
_ | Ronoshima 402.6 Il sl 20,00 4277
© | Oshima 3,173.0 1,214.0, 392.0 4,779.0
o
o | Shiraishi 2,983.4| 5,883.8 3,092.3 11,958.5

Total 6,559.0, 7,097.8| 3,489.4 20.0|17,165.2

B

‘ 1941 E loa2 | 1943 } 1944 | 1945 ‘ 1946 ] 1947 } 1948 | 1949 |
Total of | | | \ | |
Okayama Pr. | 103, 000 320,000} 150, ooo‘ I60,000 180, ooo\ 149,000\ 65,000] 38,266 59,938
Oshima 6,081| 706.6 7,982. o 10,611, 5|32, 475.01 9,313.0/ 4,189.0 4,779.0
Konoshima |26 268. 3|32, 166.925,386.6, 6,567.9 80,9. 427.7
. I 3 ‘ 3 | , 3
Table |. Products of Acetes Japonicus A : Products in the neighbourhood of Kasaoka

B : All Producfs along tle coast of Okayama prefecture

RS & B OBIRITEIS B 5 LB b LT 5o SR OIS 9 A RO IOR ICHSEE ORISR L b /A
BIR 2 e LTTOMBICHIER SN IC (SR, kR, D&, v, B Ko L TR 20
Hﬁé)g{ié &, MR (AW, SUE, KB T/NICS {, AIGES CIKiEs T R 2ERBRR S
ND o PF LBROATTHE CHEEET 5 BB L C OB CAMICHEE LVC/J\@QVCHZ@E% L&A 2
FIELCEET DU BOME LB TH S 5,

Days seperate from

products —-—_____ neaptide 61_5I_ )_ 3}_2"— IJt:laep ‘ I 2 ! 3 ‘ 4 ’ 5 l 6 ’ 7
abundant ! |
common 3| 3 2 ! 2 I
small ! | 2 31.2] 2 3| 3 |
none | | | |
no operation 3|1 4] 3] 2 2 | Il 21 2| 3| 5| 3
total 4 6 6 i 6 6 6 6 6 6 6 6 4

"Taple 2. The relation between tide and products at main fishing ground.
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Fig2. " Acetes Japonicus Kishinouye.
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(2) Petasma QYRS EMBEOBEFRET 2HENAEFHRYI TH 2, 77 1 3XNAHRTH LR, BLX
DOREDZELHRBEAITD S PetasmalZPIBE, M EOMMCATEL b 44 Lo E c O - <
nbo COEIARRBICEERHELRTIONL 5T, ZRHICL CFRMET Do 28 Petasma U8t
RGO REMIEE 3 RIORI N TV b SThIC LI Petasma DEXE5 B 6 ARMA RIKELT »
8 » 9 IR/ NUDRFK L & Petasma Z D 3 DRHIAMEELRE TS5 « 6 ALY KREV, 10FLIER
BB DA D 3 Petasmal 3R T T, ZEEICH LEHRIGEE B2 & Petasma & DX 5 A FAICE
KARELRVALEIEHN6 BEDTET « 8+ FADEIARKENRIDENIVIONREE LTRDe 2
ZBkE, KRRG-S 2REICTH DO BROFERE L L 5o OALIBITE NG 3 DDOH TR

OEER R LN BIC RS 38 E 2 R OIEAEM LCnd, (853D
. Carapace Body lI:éEgrnal g?(‘)‘ézlsys i s
Date Lf)catlon . Lex; gth Length =B x 100 04
Length Length
: (B) (D (S
1950 m mm mm mm :
IV—19 | Semizo 5.2 22.0 1.054 0.22 4.79 0. 209
P " 5.1 22.0 5.765 0.175 3.47 0,229
V—28 y 5.2 22.5 0.690 0.127 3.07 0.18%
y v 5.6 21.5 0.764 0. 125 3.55 | 0.164
y " 5.6 22.0 0.725 0.185 3.30 0.228
V—24 gﬁ?}?éni“ 5.6 21.8 1.280 0.660 5.87 | 0.504
" " 6.2 22.0 1. 340 0.570 6.09 | 0.426
" y 5.8 23,0 1.325 0.60 5.76 045 -
M—I7 " 5.7 22.5 . 300 0.65 5.78 0. 500
P " 5.3 21.8 1.342 0.253 6. 16 0.l88
V[—30 i{l‘; don 3.0 12.7 0.9l 0.55 7.16 | 0.60% -
Wi— 5 Misaki 2.1 8.8 0.252 00 44 2.87. 0.173,
P " 2.1 7.8 0.244 .0.044 3.13 018!
CK—7 " 3.5 14.8 0.510 0. 100 3.45 0:196
" y 3.5 ) 0.90 0. 150 8.19 0. 167
" v 2.8 W, 0.77 0.39 6.87 0. 506
p " 2.8 7.7 0. 698 0. 105 9.08 0. 151
" " 2.8 7.8 0.688 0. 188 8.82 | 0.27]
Y23 ‘g’;“’ssgt‘o 4.8 22,0 0.799 0. 168 3.63 0.2L1 -
P " 4.5 20.2 0.945 0. 22! 4.68 | 0.232
Y27 " 5.0 19.5 0.698 0.125 3.58 0.179
" v 4.8 21.8 0.70! 0.10 3,22 0.143
v y 4.0 5.0 0.325 0 216 | 0
" P 3.9 16.0 0.447 0.054. 2.79 | . o.l2l,
IK— 3 | Yorishima 5.5 19.3 0.958 0.190 4,96 | ~0.198
P " 4.0 15,2 0. 384 0 2.53 0
P v 5.3 19.0 0.800 0. 120 4.2l 0. 150
" v 4.2 18.5 0.524 0 2.83 0
y P 4.6 19.0 0. 554 0.090 2,91

0.163

Table3. The relation between internal lobe and spinaly process of petasma
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Fig 6. Frequencies of body-length of matured male.
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Coast of | Coast of st Zorth .
Date sniken Rengakoad Misaki SHtonra Takasbima Fnrne Qshima
1950
V[—23 O !
— O 4
i—26 { S 3
W—15 0 2 .
Wil— 5 _ [ I
O 2
W23 {D 4 | O I
A ! )
Wi—25 0 !
K— 5 1 I
O 4 O !
K—7 8 18
K— 8 ] I
O 2
K—i5 O 7
A 2 A 2
O 2
K—i9 { 0 2
K—26 A !
K —29 A 3

Table 4 appeareme of acetes larva in 1950, (O Profozoea [0 Zoea A Mysis

Coast of Off Near Eeast of Off Coast of South of
Date Renga Misaki | Ashida- | Ashida- | Minos- Hirodai | Mobira | ¥inokos-
koba kawa kawa hima hima

1951
VI—22
VI— © ~ .
VI—25
Wi—l0

Vi—27
K—I2

T—26
Wi—10

A
> O
—_ 0~

o, A

O raroe
— —N—-Ga D

2 1R 1

Table 5 Appearence of Acetes Larva in 1951 (O Proozoea [] Zoea A Mysis

. Mysis stage larva@® [R5 .

S OWBFRIR S HICH T, BEROIE b T 5 274 Lz Protoyoentisl, Zoea, MysisiCitvC
Zoea HEGIIBEICH B IED 3 OARIBIC LY BIORICEN T 55, Mysis O3 DICRIh T kin, %
M ysis 1 2 BREE L7 i 19504 8 523 Brv WI%EH (BERNERD CTh o 7288, BROShEORE
PIE LV L IR 6 A TFEIC RS LCns 3D E:%Emé:héo SheEEDRE SN HMIL 6 A28 L Y

9H V[ THo 720
RICERE S N7 stage DHEDRE I LHUE LB L ORI TEOB Y Th b,
Protozoea % H £ O 64»0. Tmm H@EﬁE 0.3~0.25
Zoea #A " [.0~1.6 o 0.5~0.6
Mysis #H - l.7~2.5 " 0.5~0.7
v Adult formDF/NRY i 3.9 . % 4 . .-

LT FT S Mysis] (57 B & FE L7ARIME Zoea BN HWEORB L LCOME S MR R
(P =Rt X D THTHIR AT Mysis BIICA 5 CT %7 < DESECC D 8095 il i 2 15 LT\ 2
ZETH Do BUETEZR IRAT *7 2 L ERO Luafeo k(2 ¥ 7 5= €D Mastigopusit] (MysigiOWK. -
D OAdult formOFHALIGE CZ OEDRMC 2 ME R SONRTH Y, ¥ 7 5= EZMIcIZE LAwE &,
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Fig 7. Post Protozdea stage

L

S
lmm

Mysis stage

LuciferlXERT 587 %7 § EEUHEORENC K16 CHIERG D & & B Lusiferd M ysis FIZ IR O%E LS8
BRI TCTALZOTT 7T 13- 20XBIENDT &, WEELTRND & Zoaf & Adult formDE/NEl
DOHENCHEYET 5 T & o RPERAAdult formiTIrfll LT % 2 L5 TH D,

Protozoea 2nd Zoea 3rd Zoea Mysis
Bodylength 0.77 I.15 .45 .96
Carapace length 0.51 0.63 0.50 0,655
C. width 0.39 0.50. 0,282 0,635
Rostorum length .17 0.20 0,282 0,059
Spine in lateral
margin of Corapace 0.17 0. 1 0,250 None
Spine in Anterolate- 0.12
ral margin of C. 0.086 0.20
Spine in Posterolat-
oral margin of C. 0.17 0.17 0, 167 None
Antenule, 0.34 0.50 0.45
Antenna 0.28 0.3l 0,384
Somite of Thorax 8 Thorax 6 Th. 6
and Abdomen Abdomen 6 Ab. " 6 Ab. &

Appendage in Cara-
pace

developed 3 ma-
xillas. Basis in5

developed 3 Ma.
a little develop-

3 Ma. |st Pereiop;
well develope. 2nd
—>5th  Perejopod:

3Ma. Ist—3rd Pereiopo-
d: well develope. 4th—5-

Pereiopqu. ed 5 Pereiopods little develpe. th Pereiopod: disappear.
' . . ¥ Ist=—3rd Pl-
Pleopods Appeat basis of . ell develqg A
. eopod basis in 4th and
5 :)an's Pleopods 5th Pl
bifurcated Telson . :
Telson bifurcate - bifurcate and basis of uro- short bifurcated Tglson;
pod | well developed uropod
Table 6 Form and l.ength of ewvery larval stage.
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Q LB . - L
T.oca- ' - e S€X
Date lion | No. mmﬁgﬁxgﬁﬁﬁNm Mean | Standard (GG e
! ity lity
50 .
Iy—!6 A 50 [9.82 | & 3,793 19.25 46 17.85 | & 4,020 21.75 1.087
{722 B 50 | 21.44 | & 1,687 7.85 6l 20.57 | &= 1,18l 5:75 | 0.820
y—Io A 28 | 23.46 | = 1,269 | 5.40 15 | 22.07 | £ 0;998 4.52 1.865
v —24 C 51 22.69 | & 1,239 5.46 81 21,46 & 1,24l 5.79 | 0.629
v —29 " 34 22,94 | & 1,955 8.53 50 | 21.62| & 1,123 5.34 0.466
— 5 u 46 22.54 | 4 1,349 5.98 | 50 21.52 | + 1,221 5.68 0.383
—I17 " 50 24.08 | + 1,624 6.95 | 50 | 21.62 | + 1,198 5.54 t. 307
V[—26 " 3 | 26.43 .0 )
- 4 A 0 i 23.60
I— 8 D 25 6.4 | & 0,89 13.97 | 19 6.74 | = 0,961 14.25 .34
—I0 " 6 6.0 i1 6.1
—14 u 51 11.33 | & 2,143 18.75 74 9,50 |- % 1,039 10.92 | 0.689
Wm—22 r/ 63 10.9 | =+ 2,157 19.75 65 a.16 |+ I,321 14.43 i.315
W—28 y i8 8.0 | +£ 0,78 | 9.8 | 2 8.29 | £ 1.13 13.64 | 0.857
M— 2 " 25 5.8 | = 1,744 30.8 | 10 7.5 | + 0.5 6.66 | 2.50
M—16 A 9 9.84 [ 8.56
X— 8 v 50 | 1.9 | & 1,044 8.76 | %0 0.8 | + 1,165 10.8 [.767
K—Ii9 ” 50 12.99 | # [,208 8.3l 50 12.94 | &= 1,502 1.6l 1. 125
K—29 E |950&| 5.30 | £ 1,237 23.30
X—7 ,, 50 (4.60 | &+ 1,845 2.62 | 50 14,20 | & 1,545 10.89 [.241
X—23 | A 50 19.6 | 4 2,308 .78 | 50 8.8 | + 1,973 10.49 | 0.676
X—30 ” 50 18.30 | + 2,207 12,07 | 50 17.50 | = 1,791 10.28 1.017
—i7 4 50 | 20,8 |+ I,718 8.250 | - 50 20.2 | + 1,362 6.75 l. 160
W —24 I 50 | 21.8 | + 1,970 9.04 | 50 19.64 | + 1,493 7.6l 0.873
N—27 '/ 39 19.95 | + 2,521 [2.92 | 46 19.67 | & 1,603 8.16 | 0.847
average
| {,097
Table 8. Average Body-length of Acetes in Inner Bay.
At Suiken-mae B : Kasagka-nishi minato C ¢ Suiken-Pond

D : Irie-shinden E: Rengallz()ba'-mae

s
(1) BERELE, hE RIRROREES Ly REORME LA L, s L b i
O ORI G I L o '
TERE & hEOHBIEROBAE R BICHRRIIRS ($5105)
W C=1.18l4L41.129 L HE Y=O.IBOIX+2.043
(RERED  Omm~20mm) (© : BarEE, L: ke
(2) HRBEHE - HEEOEEOHER NN ICHD CREICE Y 0T, 5 & 5508
Bl R —FEAIE LT 3 OOV & ORI & o7y N
2 OB OXBIRATER S 7o 9 )
Vit W =2.249% 10~ 525 .
He  Wi—2.642x |- 51260 W : Ty L : fhfemm)
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Body T.ength
Caranace Length o l 3
i N | Mean il N [ Mean
mm
2.7 mm | 10.00
2.8 | 10.00
2.9 [ 10.40 I 10.60
3.0 7 P 2 10.80
3. | : ’
3.2 7 11.67 3 12,10
3.3 [ 12,50 5 12. 84
3.4 4 13.00 i 12.60
3.5 3 i3.70 4 12.75
3.6 5 14,25 7 13.95
3.7 { 14.40
3.8 3 15.16 7 14,86
3.9 2 15.05 5 15,64
4.0 12 t7.09 15 16.51
4.1 I 16.60 ! 17.70
4.2 14 17.26 {o] 17.78
4.3 5 17.40 4 18.44
4.4 6 17.85 i3 18.33
4.5 8 18.00 4 18,06
4.6 6 18. 30 5 19.00
4.7 3 19.65 3 20.33
4.8 5 19. 64
4.9 2 20.90

Table 9. Relation between Carapace and B.)dy;length.

70 11 L& 13, L. Lo 11 12 13

Eig !l. The Correlation between. Body length and ‘Weéight -

Hp
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