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Fisheries in Hashiri-Shima—III. Studies on Small-Sized
Crabs Found in Catches of Small Trawlers Part 1.

Rearing Experiments of the Kuruma Prawn, Penaeus japonicus BATE,
with Small Crabs as Food in Low-Temperature Season

Yutaka Murakamr and Takashi ONBE

Department of Fisheries, Faculty of Fisheries and Animal Husbandry,
Hiroshima University, Fukuyama

(Figs. 1-11; Tables 1-4)
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Fig. 1. Schematic representation of the experimental tank.
A': Arrangement of rearing tanks.
B : Longitudinal section of a rearing tank.
C: Showing method of heating of water.
D: Cross section of a reaing tank to show the heater embedding in sand layer.
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Fig. 2. Wastes of a catch of small trawlers.
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Table 1. An example of the composition of unused benthic animals in the catch of a small trawler.

Kind of animals ‘ Number of individuals ‘ Weight (g.)
|

Mantis shrimp “ 185  (29.8%) i 633 (42.4%)
Crabs ‘ 131 (21.1%) { 333 (22.3%)
Shrimps : 144 (23.2%) ‘ 94  (66.3%)
Squids ‘ 46 (7.4%) 1 205 (13.7%)
Fishes ‘ 115  (18.5%) 1 228 (15.3%)
Total \ 621  (100.0%) 1,493  (100.0%)
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Fig. 3. Small crabs collected from wastes of a catch of small trawler.

. HL7IEEEZBOHRE
II-1. kiR, HEHEE, BREAFROEEZE(

SRR, R BE Uk, AR, B O H 2 (L% Figs. 4~6 105 L7z,

D

o
T
n
o

(g.)

3
20t 10

TOTAL AMOUNT OF FOOD TAKEN

NUMBER MOLTED

o N » o

4ag- 20

(g.)

®

T

.
TER TEMP_(
(2]

30

N

N
Q
E
L.L
~

11

S

NUMBER MOLTED

TOTAL AMOUNT OF FOOD TAKEN
o N & o

—

o
r

OCT. NOV.

TANK NO. 5

(g.)

MEAN WEIGHT

(g.)

MEAN WEIGHT

DEC.

perature (°C)

food taken (g.)

water_tem

Solid circle:

Open circle: *

Fig. 4. Daily records of water temperature, total amount of food taken and the number of
individuals molted, with the mean weight of Penaeus japonicus measured at each 10-
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Fig. 5. Daily records of water temperature, total amount of food taken and the
number of individuals molted, with the mean weight of Penaeus japonicus meas-
ured at each 10-day interval, for Tank Nos. 9 and 10. For explanation of sym-

bols, see legends of Text-fig. 4.
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Fig. 6. Daily records of water temperature, total amount of food taken and the number
of individuals molted, with the mean weight of Penaeus Japonicus measured at each
10-day interval, for Tank Nos. 11 and 12. For explanation of symbols, see legends
of Text-fig. 4.
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Table 2. Results of rearing experiments (Oct. 29—Nov. 27, 30 days).

Feeding rate per day (%) 9.79 8.39 10. 03 8.39 11.32 10. 66

Tank No. ’ 5 8 9 0 | 1 12
Mean water temperature (°C.) ] 17.2 17.3 17.3 17.3 ] 17.3 17.3
Mean initial weight (g.) 4.53 5.05 4. 50 4.80 4.28 5.30
Mean final weight (g.) 5.81 6. 38 6. 30 6.21 5.63 6. 55
Growth rate (%) 28.3 26.3 40.0 29. 4 31.5 23.6
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Table 3. Results of rearing experiments (Nov. 28—Dec. 27, 30 days).

Tank No. s | 8 | 9 10 no|on
Mean water temperature (°C.) 12.5 15.8 12.8 15.7 12.0 15.1
Mean initial weight (g.) 5.81 6.38 6.30 6. 21 5.63 6.55
Mean final weight (g.) 6.05 6.97 6.10 7.12 5.94 7.53
Growth rate (%) 4.1 9.2 —3.2 14.7 5.5 15.0
Feeding rate per day (%) 1.95 4.34 2.84 4.85 3.06 5.05

Table 4. Results of rearing experiments (Oct. 29—Dec. 27, 60 days).

Tank No. s | s | 9 | 10 | on 12
Mean water temperature (°C.) 14.9 16.6 15.1 16.5 15.1 16.8
Mean initial weight (g.) 4.53 5.05 4.50 4.80 4.28 5.30
Mean final weight (g.) 6.05 6.97 6.10 7.12 5. 94 7.53
Growth rate (%) 33.6 38.0 35.6 48.3 38.8 42.1
Feeding rate per day (%) 5.88 6. 40 6.77 7.25 7.23 7.88

W1 7 AROESR (Table 2) TIE, KROFEHMICIE, KKHESALERED -/, WEARI2A
~40% ORIATH - T, 1FFIAHSRESETR Ui, FHOKE No. 9 OIKEIZE 5 L. #licid (Table
3) fEHERMDA~CEKBEDS B, Thzh | Ho/KEAME U, SnEK, mEXeEd, Th

CHOKAOBELILZIEE A LRI 72, ENMEKOBEIZEOHTEL, K TRRESBI 22
MEXIL 9. 4~13.7% OHWEATOEHEOTRESH SN, o TAMMZBELUTAHS &, MK,
HIMRX OMIT, HEY OREXEELE Ui,

101 T & OEERNRZIT L » TR IR EMEE Figs. 4~6 ICENEFNRL, ThOoEELDT, Fig. 7

(g
A\
<><j?
/o\
> oo/j

(e}
T I / —
§ /. a A/
w [ A/
3 —
<z[ ® TANK NO. 5
w 4 TANK NO. 8
=

2 /

o

s | O TANK NO. 9
& TANK NO. 10

¢ & TANK NO. I

o %5 TANK NO.12

A/

T

" A 1 i I 1

.
ocT. | " NOV. ] DEC. I

Fig. 7. Growth curves of Penaeus japonicus for each experimental tank.




84 ML 2eE =

WCHEE UTR L, CORD S HBRERICE T 2 HEKOMBHESHS PIKAED SN,
IR ORESHERTHR L TA D L, EMEXTR 7Y ) AOAEESE L ARDSED
K<33.6%THBDICKL, TV, »=RBEKEDB, CRTldZhTh, 35.6, 38.8% LPPEHL
AR Uz, FMBRICBOLTS, REICAXDS8.0% ThRbEL, CREZNICKRSE, BRMSEE
T48.3% TH> TARICH LI0% DXEEE U, TOTELSTHIDAHEID G, TH Y, H=%REE
LTS LI BBRBEBRBIFThH oA LS. BESROKRBRTIEBAFICED h=RHOLOEEX
ZRETERDP272DT, THO/NUA HOMERRICOOTESH SO TRFT IHEES B,
II—-3. KiELHRMESEREOBFR

FTICil Nz L 5T, HAROMHZLIIIERICKE LN, 2RKEMEmE LT /KRITERF LT
B LTl % (Figs. 4~6),

10Tkl E Z DM O H MEMEOBEERT & Fig. 8 DX 51C8 5,

16 | 2
o
- ® TANKNO. 5
at 4 TANK NO. 8 r's
o TANKNO. 9
- i < TANK NO. 10
9
1\’|2 i & TANK NO. |1
> % TANK NO. 12 A
< -
o é
« 10|
w
7T %
@ - *
(4] -
z © e
[a) -
m o A
w 4t $
K 5 o
2 x;QP
L]
[o] 1 L i 1 L L L . L J
10 12 14 16 18 20

WATER TEMPERATURE (°C.)

Fig. 8. Relationship between feeding rate per day and water temperature. Each
plot is the mean for 10-day period. Symbol with an asterisk indicate the
case in which no growth or even decrease in weight was observed.

ERICIIV S PR IEO MRS SN 5, HEHEMHIIKE 12°C TR 2 % MHificd b, Kifko L
FHTL B> THIINL, HHIC16~17°C A8 LCABMICHAT 5. BB RH—KIRFTI, NEEKE
CHRBEHARZIROMALBSSNZD0RMBOTEELILS.

7o, MRHENGNCA B &, R—KRICEY 2EAARE 7Y ), H=KICEL 73 ) KIdkHL &S T
H5. THRIFICHIPAED IO L Lo 7 No. 5, No. 9 kKD BT BLTHE S Lo, REITilix



H=Fick B s ve T EOHE LR 85

2k, s ez eiRChS 2EOMEEIEFRGINAHETES2OT, ChBTYHIXbA=%
FATEELLZELS LD G, 74, »=RBRERKBOTEMEHSEE SN SDLEZLONE
MOEkHILHELNEBEBRB LI DPSIE,

Fig. 8 T* FI&A Lo i3, TOMMAICESHELL P o1, HEVRBAKREORPDOBCOh
DOTHB. LFE, HEHEMELNTELL NI ETHSEFig 9 DkHiCins. ERHKRBRREMDOI0H
BOBEKERNOD 6 MERL &, HOFTBIIPEYRELSH, EBKROBEA T, 7Kl &3 —HL
MICTEDOBICIEOMMARD L ENTE S, 7= EORERFFICHESHORIE, KED2%
ThHBHEVD HENH BV, Fig. 9 IKHoN b B0, HEFO DM HEEHE 2~3% fhELs
h ERoO#E T —H L.

,"“’ P
16l / i 3
€ . ¢  gu-19.2°C.
H o )
- l‘ ’
14} e .. _____ -
IS
=Lt
- | P S -,
g waﬂwx/ (] ol
1o = ;
x /
[\ B Y L]
w 8fF
-
< |
= [T ...
Y .
© 6 ° ° o}
z ;e e @ i-13.8-16.5 °C
s | * o
m ® o
& oal RN
T T .,
2f 8 X 17137 °c.
O g L
o 1 I [} 3 1 1 1 1 1 1

-2 0 2 4 6 8 10 12 14 16 I8 20
GROWTH ' RATE (%)

Fig. 9. Relationship between feeding rate and growth rate.

11—4 EHOERECDONOT

FHY, HHORSEEHICENT, B LT, ZORAREDHET, v EBEA LI
MY SHICT BLENH - 1.

Fig. 1013, 741 : h =AKNERT3: 20 THE L7 No. 9, No. 10 kil 4 H © fREHEA
MR AE 7oy F LnbDTHD, ChiEHDE, CO2LFHOMOIBATHAEITIT K EIILEHH 55,
AEORERTHIMICB O EBY SN THE, BREFEHLTLEE, THY59.5%, #=40.5%
L1y, 2MEOMOEBAHAICEDLDTII—HE L.

FEEIT, 7Y h=%2:3 OBATRARS Lz No. 11, No. 12 ki o#sR % Fig. 11 iR U7,
COWELADTF 580 BIERICAZ LY, KHEOSMIH =MiThiclE, &RETFHTLE, TV
N 44.2%, 57=55.8% &7, Thdbk BAHAIGEL Lici&ido /.

Fibb, sa=zeld, PLELIO2HOANCHT AMY T, THIHTAS LHORALAIT
MU THEATL, HANCE S VRREREDONLEOLEITHS.



ML B =

3o}l O TANK NO. 9
- | @® TANK NO.l1O
o
uz‘ °
ﬁ L o
Ll o
- .
<20}
w
= |
@
§ L
%) b °
- °
w o
° °
[ ® © o [ o™
Z10f o . e® oo
o) o ® 0 °
= - L] o o O O
< o ., wo®e e
> 0 o0Po e e o
o esdePeEeee® O O O
° 8o oogo @
oo eeo (1)
- o ee o® .
om®oo . °
Ol—00—Ci i —— el ! — . L . L
[¢] 10 20 30

AMOUNT OF CLAM MEAT TAKEN (g.)

Fig. 10. Feeding ratio of clam meat and crab meat, when given at the rate
of 3 : 2 (wet weight base).

30}
- °
-~ [ ] [ ]
o |
z |
w
b o
- o
g o °
~ 20} ° [}
5 L]
Tt [} [X¢) oo
[} °
o }
n<: [ ] v o
G F o o [}
eceo0e o
3 - eo0 [}
(o] 00O e®™® o
FIOF oco®o e w e o o
z o ®c e
o t ce @ oee
= e 0 ®m e e O TANK NO. |1
< e o
rtm 0 e ® . ® TANK NO. |2
oo woee §
© ° @
L %0 o ® °
o]
(o] 10 20 30

AMOUNT OF CLAM MEAT TAKEN (g.)

Fig. 11. Feeding ratio of clam meat and crab meat, when given at the rate
of 2: 3 (wet weight base).



H=FickB s r= T CDREER 87

UL L, BRREICHONEREBEHOFRICOLTE, HOoMOTE—REREL SN, HO
Bz HicBis 2 LT, AICERELELTIHNTH S,

= S|

IR E LA O TS, L ORFAOEHBINEEh TR S, ChoREBHRE BITHE
HENELDADAHLNTLEL, ThoORFMEEOEMZHK & UTERMEEED T O/NY D =
&, THY EARERE LTHOR Y ve T EORERRETS - 2. KRNI KE->LHOKRR
W (0ATH~12ATAH) 275 AMTH 5.

T ) EERE, TV, HoRAREHOREENHB UIER, BREOHBOPBRMBRIFTH -
o BEEEZMAOBICH LT HKIE15°C L Lo & SicosBgEINI.

EAROHZTIIES LS, 10HGOMEMSRELD 55 E, HEEMEELKESORITIIEDOHE
pEBdoh, bbb, ki 12°C T3, HEEMER 2 % HEOKCETH 548, 16~17°C 25
LT, TORBISHMEA SN,

72, HEEAEIMEFEAGEIETASSE, RESEOHBBGSED SN, COBEPS,
7 v T € QREMEFHICHESIRRIL, KRED 2~3% 1LH725 T EBbD 2T

T4y, HoBERSEICET S vzl ThEWOMOREHAICEUTHEETS S &)
SHERD, CO2MEOMFNCET A TR, HMEICET 2MORRERSI DAY oL,

5 B X #

1) MHEL BRS¢ LSO EREHER, BIRI40~414E (1967),

2) HHM: 754 v ) o FINCBITREL KPERAE, 14 (4) : 205~219 (1967).

3) EEHET o WIF—: 7 v = ©BRAERIBOKEIC DL T, KERHE, 2 (2) : 20~30 (1954).

4y FONEG, KEMET T C R HIC BT B MEERER. LI PO kAR 29 E LA IR, 55~64
(1955),

5) WO WU, AR ST I8 B MO O F R B & BRI B IR i
KRR IR L, 11 (1)« 1~483 (1961).

SUMMARY

Many useless benthic animals are contained in the catches of small trawlers. Small crabs are one
of these unutilized resources. Attempt was made to use these animals as food in rearing of the Kuruma
prawn, Penacus japonicus Bate. The experiment was carried out using these small crabs and clam meat
during low-temperature season from late October to late December, 1964.

Comparison of the growth between the two groups fed on clam meat only and on the mixture of
clam and crabs, respectively, clarified that the latter group grew more rapidly than the former. Molting
was observed only at temperatures above 15°C. in both groups.

A positive correlation was shown between the feeding rate per day and the mean temperature of
10-day period ; namely, at 12°C., the feeding rate was as low as about 2%, and with the elevation of
temperature, especially above 16—17°C., increased remarkably.

Furthermore, the correlation between the feeding rate per day and the growth rate was also positive,
revealing that the daily ration necessary for the maintenance of body might be 2-3% of the body
weight.

The prawn fed with the mixture of clam and crab meat took the two kinds of food in approximately
the same clam/crab ratio as was given. This fact seems to show that in the feeding of the prawn there
is no selectivity as to the two kinds of food.



