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Abstract

Farming the sea for the kuruma shrimp is an urgent need in Japan. Comprehensive knowledges on the
mechanisms of survival of the shrimp juveniles on the intertidal nursery grounds are highly required
for the development of farming methods and of the farming industry on the sound scientific bases.

The life history of a penaeid shrimp may be divided into six phases; embryo, larva, juvenile, adolescent,
subadult and adult (Table 2), the last four being grouped together as the postlarval. The larva comprises
three subphases; nauplius, zoea and megalopa (Table 1). The megalopa is different and distinguished,
though somewhat indictinctly, from the succeeding postlarval juvenile by an incomplete gill system and
certain of the mouth parts showing temporary degenerations. It is toward the end of megalopa that
they enter the inshore nursery grounds. On arriving there they acquire benthic existence for the first
time and change into juvenile.

Benthic juveniles of about 10mm long, which have been reared in the laboratory, are used as the seed
shrimps. Millions of them are sown at a time in shallow tide pools at spring low tides. Survival of the
seed shrimps largely depends on the density of predator fishes in the tide pools. Generally speaking,
predatory activity of fishes foraging about in the shallow coastal waters play a leading role on the
variation of survival of the natural 'population of juveniles as well as of the artificial one of the seed
shrimps after sowing.

The elevation where the tide pools are formed has been revealed to have a profound influence on
the density and the size of individuals of predatoy fishes not only at low tides but also at high tides,
and in turn on the initial mortality of the seed shrimps within the first 24 hours after sowing, the most
critical period for their survival.

After the initial mortality, which may vary from 30~95 percent or more of the total sown seeds, a
good survival rate of nearly 90 percnt per a period between two successive spring tides (a little more
than two weeks) may be expected until at least the time of harvest, three months after sowing in summer
when the shrimp attains about 130mm in body length and 25 gm in total wet weight.
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EFFS 12 22O (phase) #5410, HFHRE SIZW (D HNFEMIZET & 1 51 (stage) Lv
LN R L 54 (instar) 545, HHTE T2 HubiNaca (1942) »*4208 L T ELEnauplius —zoea -mysis
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Table 1. Terminology and number of stages of the larval phases in the penaeid shrimps,

Authors Larval phasés and number of stages Species
Gurney, 1924,'42 Nauplius Protozoea Zoea, Postlarva Decapoda
3—8 3 2—-4 in general
Hudinaga, 1942 Nauplius Zoea Mysis Postlarva P. japonicus
6 3 3
Dobkin, 1961 Nauplius Protozoea Mysis Postlarva P. duorarum
, 5 3 3
Ewald, 1965 Nauplius Protozoea Mysis Postlarva P, duorarum
5 3 3—4
Cock &Murphy, Nauplius Protozoea Mysis Postlarva P, eztecus
1970 5 3 3
Williamsen, 1969 Nauplius Zoea {Proto- Zoea Megalopa Juvenile All Decapoda
Kurata, 1972 zoea) (Postlarva) and Euphau-
5-—-7 3 3—4 4-5 siacea
Ant, 1 Ant, 1 Exo, of Pleopods Legs1 -5
Organs for Ant, 2 Ant, 2 Mxps.1-3 1-—5 (Pleopads
locomotion Mand, Exo,of Mxp, 1 Legs, 1-5 1-5)
Exo.of Mxp, 2

megalopa® Wiz, HEKRE R LA THBFEL YOEFHICI20 5, DR OEKCTHEAYS RS,
BIESKIZHT 2 28 L EA L RN T ERKEDOEBERILE THB. HRL L Tmegalopati F#izn -
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Table 2, Life history phases of the penaeid shrimp.

R . Body length, mm .
Phase Begins at Duration Mode of life Habitat
’ Male Female
Embryo Fertilization 0.6 days 0.26 Planktonic Offshore
Larva Hatching 30 days 0.3—-7.0 do do
Juvenile Completion of 15 days 7 =25 Benthic Estuary
gill system
Adolescent Stability of 2 (10) 25—90 25—110 do do
body propor - months
ticns
Subadult Commencement 9 (1) 90—100 110—125 do Sound
of sexual months
maturity
Adult Completion of 24 months 100 —220 125-262 do Offshore
sexual maturity

2 ) Egg diameter,
4 ) Minimum female with stopper,

1) Approx, duration for the spring (or summer) born populations,
3) Minimum male with jointed petasma,
male with protruded milky -white terminal ampoule,

5 ) Minimum
6 ) Minimum female with fully ripe

ovary, 7 )} Maximum size ever found,

£, MEMFBIETRE, KB EoKEE 0K TH D, FEMETRT 2 2an/daysiz L & & ¢
2, ZRIBEATEELLW(Fig. 1) BRE0MR GBI, 7nexentElfiFig 2125 L
kit ioond, FoRMMEMREEIZ2, 3, EOEBRECHEN AN, LHB022, 3
TN 2H/FTFE, KEBLDEZLLNE,

EEEMARNA LMY BN RIZL it Lo, BISRFETEIBC v 3, ERAI PSRN
LN, BFICRESETICN L TEIIED F s LIRS RIS 0 » TRET 5 5 & 4 5 KHIiGse
BET 2. megalopad 3t k5 FRMTH S, Lid T, Ko S@BABREIIZE L4 5 \AHLIES
BIEMMARARNE L LSBT LR T 20, ERARC L 2BBiItk-THE 3 YIIBEREL S
(Fig. 3).

HELEHL-T, YORFERMLHBE T2 203 ABRECH» LB TH 5, SFERIC L ng(dis
e LKL (BB 1968). —F, EWHEEBC LA v 2T RS S PUE R £ 095
RFMTaLRET LD, WHFLEIELIRCBOEREY, BB NGRS TS L
W RS 2RBREI A THEVEDTILENS S, 40 S S5MEERIT (KB 9 ~12mm,
&EO.0lgr) TH 3,
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Fig.1. Growth in milimeters per day in the young P. JFRIRA] THSOND JFMAM J ASOND JFHAM) usouum
Japonicus.

Fig.2. Estimated growth curve for
P. japonicus females and their

FULL MOON PHASE

spawning activities at succes-
sive years. Arrows in the dia-
gram indicate growths of tag-
ged shrimps selected from

release-recovery experiments.
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Fig.3. Luner rhythms in the amount
~ of daily catches by a stake
net at the entrance of Ogohri
Bay. The day at new or full
moon is designated as 0 day.
( UTSUNOMIYA et al, 1954) .
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Fig.4. Length distributions of P. japonicus captured from different elevations
and depths.(HIRAMATSU et al, 1967; TasHiBU and Nozvu, 1970).
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Fig.5. Release-recovery sites of Fig.6. Release-recovery sites of marked pink shrimp,
tagged P. japonicus in the P. duorarum, in the waters of south Florida,
Seto Inland Sea, 1970~71. 1958 ~63. (COSTELLO and ALLEN, 1964).
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plankton £ BN E IR (2125 Dplankton —{F L B TH B, 272 L, 7= ENGED Hmegalopa
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zoea NDIR KRG 20.33mTH 2, L5 0.3mBALSva Ry F LB 55, Munro etal (1968) 12,

—75—
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Fig.7. Variations in the recovery rates of tagged P. japonicus in
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Table 3, Estimated survival rates of planktonic stages of
P, duorarum on the Tortugus Shelf, Florida (after MUNRO et al, 1968),

Calculated daily

Stage Duration in days survival rate, %
Zoea 1 —Zoea 2 2.7 0.8074
Zoea 1 —Zoea 3 5.0 0.7856
Zoea 1 —Zoea 4 7.1 0.7247"
Zoea 1 —Zoea § 9.25 0.7031"
Zoea 1 —Zoea 6 11.9 0.7898
Zoea 1 —Megalopa 1 14.4 0.8112
Zoea 1 —Megalopa 2 16.4 0.8087
Zoea 1 —Megalopa 3—5 . 23.4 0.8202

+ Estimates affected by sampling error,
Figures on the shoulder of megalopa show the number of upper rostral teeth,

0.804/day T4 - 72 (Table 3 ),
bHaAIOHIBENEIZ S
TRHWRERETHsnL]
s 4y, 20EDERK
BTt H 2 H, BILL AR
CEFEEOESN Lo e
. ) LENHFRIIIVTEHEEETNR
" ete soot N LESFTDZUENHRERIIERY

51722 5, plankton 4 &M 4308
Fig.8. The relations of abundance indices between two (HubivaGca 1942 ; RN 1961)
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Fig.9. Survival trends of the two selected natural populations
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of P. japonicus on the intertidal nursery grounds.
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Fig.10. Survival trends after the initial mortality of the two
selected populations of artificially seeded P. japonicus
juveniles on the intertidal farming grounds off Saijo,
Seto Inland Sea, 1971.
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