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Basic Studies on Mortality of Prawn Seedlings, Penaeus
Japonicus, by Predation after Being Seeded
at the Sandy Beach

YosHINOBU YASUNAGAD, Yuicul KosHiisHi®, KuNizo TANAKAZ
AND TATSURO AKAMINED

Abstract

Ecological studics on the mortality of prawn seedlings, Penaeus japonicus, released into the sea
by predation of some species of fish and crustacean were conducted in the shallow water at Igara-
shihama in Niigata City.

Remarkable predators of fish were Paralichthys olivaceus, Callionymus richardsoni and Rhino-
plagusia japonica. 1t was ascertained through the feeding test of seedlings in the water tank that
Crangon affinis, a species of Crangonidac (Crustacea), which inhabits abundantly at the release place
ate the seedlings at a rate equivalent to thirty two percent of body weight per day.

Logical amounts of predation by predator fish and crustacean was calculated based on their

diurnal food consumption in the water tank and density at the place of release.
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Fig. 1. Searching area of prawn seedlings and fish as predators (A~D), release place of seed-
lings (R « A) and fixed points for observation of coastal current (a;~as, b;~bs).
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Table 1. Captured number of prawn seed- 304 ]
lings at each time after release | Average 11.06mm
and in each block.
20
Block
Time after A B C D Total ]
release - 1or
2
lhour | 2indiv. 695 44 — 741 = l
o
< 0
2 0 16 165 — 171§ s 10 2 ”
5 0 5 1 0o 6 2
“f B ]
8 0 3 0 0 3 ——  Av.11.80
12 0 4 0 0 4
20 0 0 0 0 0
24 0 0 0 0 0 0k
4 days 0 0 0 0 0
0
Total 2 723 200 0 925 8 10 12 14

Body length (mm)

B BAZv<=CEE(A)BIOHHZ
N = EHEE (B) DR EHR

Fig. 2. Histograms of body length of released
seedlings (A) and of captured ones

(B).
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Fig. 3. Relation between captured number of seedlings and time after release in B~
D block. Black circles; 1980. White circles; 1979.
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F2ER AEKECcORBEOREMAR (a)k XOEEHAMREE (D)
Table 2. Number of fish captured (a) and number of them which ate

seedlings (b).

Species | Cpred b Number which ), (5
Hirame 134 individ. 29 individ. 21.6
Nezumigochi 233 12 5.1
Kuroushinoshita 48 3 6.2
Mahaze 15 0 0
Kusafugu 11 0 0
Kisu 6 0 0
Ishigarei 6 2 33.3
Akakamasu 6 0 0
Maazi 4 0 0
Nibe 4 0 0
Kurosoi 2 0 0
Suzuki 2 0 0
Sasaushinoshita 2 0 0
Akaei 2 1 50.0
Ishidai 1 0 0
Shimaisaki 1 0 0
Katakuchiiwashi 1 0 0
Unsortable 1 0 0
Total (18 species)| 479 47 (5 species)
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Fig. 4. Changes in percentage of number of individuals which ate seedlings among
total number of each fish species captured at each time after release of seedl-

ings in A~D block.
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Fig.5. Changes in percentage of number of individuals which ate seedlings among

total number of Paralichthys olivaceus captured at each time after release of
seedlings in each block (A~D).
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Fig. 6. Changes in percentage of number of individuals which ate seedlings among

total number of Callionymus richardsoni captured at each time after release of
seedlings in each block (A~D).

F X 3 2 FOEA 1 HHETBXA80%, CRA100%1CET %L h PFHmEX & $ 0 ~100
L OMERELEL, BRIT12FEM, CRIXSEMTOOS Lok, AKX, DXIZWTFhd
HAMELERD bhithoc (6 X).

Wic =€ 2 ¥ 2 BB PO OEHRMEAELHE LIChELEFANL edDFE L=y
Y205 bREIAKRE LTS EEEEG L, SREEGRE O LR RERICRD . itk
1R R LT B 23 R 2 e B2 13, 5 RpH IR D128 10 Lic o3 DA I3



— 383 —

20

Average rate=8.1

Rate of dyed Crangon affinis (%)
o)
T

0 Uk
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Time after release of dyed-seedlings (hours)
TR PEMEEBITEORBR EAENKRE L = oY 2 DFERKCHT 5t
ROZEAE.

Fig. 7. Changes on percentage of Crangon affinis which were dyed red among total
captured number of Crangon affinis at each time after release of dyed seedlings.
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to. HORET 1 ~ 2 B B B 5 ~ 7 B F IR BORKIE ai~as T 0. 13~0. 36 m/sec D
T A, A bi~Dbs 1 0. 13~0. 22 m/sec DEEFTEIERT B HEF D H St (B 9 X).
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Fig. 8. Changes in neutral red density per body weight of Crangon affinis

which ate dyed seedlings at each time after release of seedlings.
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Fig. 9. Changes of direction and speed of the current at the searching area at each time after
release of seedlings.
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Time after release (hours)
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Fig. 10. Changes of number per 100 meter haul at each time after release of
seedings. Black circles; Paralichthys olivaceus. White circles; Calliony-
mus richardsoni. Lines; 1980 Broken lines; 1979.
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Table 3. The example of calculation of maximum predation amounts of seedlings by predators
in B~D block.

BEE T ek kol skt

a. Density b. Total c. Average d. Maximum e. Maximum diur- f. Maximum diur-

(individ./) number body diurnal feed- nal feeding amo- nal feeding amo-

m? (individ.) weight ing amount unt of seedlings unt of seedlings
(%) of seedlings [€°3) (individ.)

; per body

o | o . weight (%) N
Hirame [ 0.029 3,393 10.82 17.0 6,241.1 482,682.5
Nezumigochi 0. 051 5, 967 1.75 19.9 2,078.0 160,712.1
Kuroushinoshita| 0. 011 1,287 15.50 8.1 1,615.0 124, 967.4

Ebijako 1.240 145, 080 0.147 32.0 6,824.6 527, 808. 4

* Captured number per haul area
#*  Area of B~D block (~900m x 130m) x a
##k  Data from rearing experiments in the water tank (25~27°C)
dolok hxexd
#rekk e /Average body weight of released seedlings

KRR COMAIITIEO ¥ W MR AT E G S &/ F TowvhiE “nim e
B OThY, BIRKEETORaERE LFES T, Lo, KR T oA (Lk, 1979)
A &SV TR OB BEEZ T LTk < 2 LIk gLl X v E+ 5 LT, O
W, W TR BT s B TRETh A 5.

B KR Co Ao 1 0B ik KaFERZIEAICE FATkRD bhs.

Uka®Fm) = (1 EEH L) AT ) x CEEED x (M) x UKD
+ (R )

BB, DAREE IR ERE AR & UG F e, KRR R K B X
MRE L3007 x KR 2 miE O REE 130m) =39, 0004 &=L v 2k L 5 2,
PRI ZF, rwv s A ROFEATAY O TS 17. 67k, 16. 17k, 5.4J7
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