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Basic Studies of Problems on the Propagation of Plaice,
Paralichthys olivaceus
II. A Consideration of Relation between Distribution
Density of Juvenile Plaice and of Mysids

YosHINOBU Y ASUNAGAY AND YuicH! KosHIIsHIZ

Abstract

Relationship between the distribution of juvenile plaice, Paralichthys olivaceus, and their food
animals was investigated in the coastal water at Igarashihama, Niigata City in summer of 1980.
At first, composition of stomach content of juvenile plaice were examined and ninety two percent of
them were mysids, equivalent to one to two percent of plaice in weight.

Then samples of mysids were sorted. They were composed of four species and dominant one
was Neomysis japonica which accounted for ninety eight percent in number.

Nevertheless the density distribution of juvenile plaice was not correlative to that of mysids in
this area. On the one side mysids were distributed abundantly along the river mouth bank and in
the shallow zone (0-2 meter depth), while plaice were so in the more distant (200-400 meter from

the bank) and deeper zone (2-4 meter depth).
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Fig. 1. Blocking of the surveyed area for density distribution
of Paralichthys olivaceus and food animals.
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Table 1. Total length and body welght of captured Paralichthys olivaceus.

Total catch \ Total length (mm) Body welght (g)
(numbers) Range Average +SD Range Average +SD
51 55.1~130.8 86.87+16. 47 1.47~17.85 6.55+3. 64

B2k 7 A ORGP, 21, KT LoV Kb e b OB &/
Table 2. Number, total length, body welght and actual and theoretical abundance of
Paralichthys olivaceus in each range of depth.

Depth Total Tota] length (mm) Body welght (g) Catch per Theoretical

range catch area hauled abundance
(m) | (numbers) Range Average+SD Range Average+SD (numbers/m?) (numbers/m?)

0~ 2 6 75.7~101.1 89.119. 24 3.97~ 9.33  6.47%x2.09 7.1x107 0. 065
2~ 4 14 55.1~111.1 80.9+16.62 1.47~11.52 5.45+3.40 16.5x10°® 0.150

4 ~6 9 60.7~ 85.8 71.6+7.44 2.11~ 5.99 3.55+1.14 10.6x1073 0. 096

6 ~ 8 1 — 86.6 — 6. 46 1.2x107 0. 011

8 ~10 0 — — — — 0 0

Total 30 55 1~111. 1 79.9+13.96 1.47~11.52 5.12+2.75 7.1x10°3 0. 064
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Table 3. Number, total length, body weight and actual and theoretical abundance of
Paralichthys olizaceus in each range of distance from the bank.

r;)ésgarflrcgm Total Total length (mm) Body weight (g) Catch per ~ Theoretical
thegbank catch _— area hauled abundance
(m) (numbers)  Range Average+SD  Range Average+SD (numbers/m? (numbers/m?)
0~100 1 — 106.8 — 10.67 1.0x1073 0. 0091
100~200 3 82.5~ 94.0 90.2+ 6.64 4.97~ 7.97 6.96+1.72 2.7x107® 0. 025
200~300 6 89.7~123.8 101.2+12.13 6.07~16.50 9.53+3.71 6.5x1073 0. 059
300~400 8 74.7~112.3 90.4+13.95 3.63~13.04 7.13+3.33 8.5x1073 0. 077
400~500 3 83.4~130.8 108.3+23.80 5.36~17.85 11.63+6.25 3.6x107® 0. 033
Total ‘ 21 74.7~130.8 96.8+14.82 3.63~17.85 8.60+3.83 4.5x1073 0. 041

FPRHERK & v 7 2 2R OBIRTI 7  FEIhO MK S D & /N (P 83.52mm, K\ T
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Fig. 2. A change of Paralichthys olivaceus catch per square meter by depth.

— |

¥



Depth (m)

F3H

500

15>~2>10
5>~2 |

(x10 ¥individ./mt)

200
Distance from the bank (m)

100

t 5 & O [EEBTHAR D & O FEEER A7 AR B 7o b DR R

Fig. 3. A change of Paralichthys olivaceus catch per square meter by distance from the bank.

Siriella watasei koreana, Archaeomysis grebuitzkii, 7883 1 o> 3 fEAHBL L -2 MEASNT H
o T 26 flfk LA TH O (B8R,

+HEE L7 F 7 3 Acetes iaponicus %36, TOEAE THIIE LK D53. 5% & HdTchy, il
TEARE O SAEEE TH D,
7 IHEREE R KENFRETHR D & 0~2mEH 500m BfEH7-b 23, 600k TH 2 &b 4%
, WANT2~4mED6, 5228 TH Doz, LT 4~ 6m EH61HEE, 6~ 8m JF2% 9 FE Kk
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Table 4. Incidence of animal groups in the stomach of Paralichthys
olivaceus.
Incidence
Animal groups
Number Percentage

Mysidacea 47 92.29
Crangonidae 4 7.8
Fish 3 5.9
Empty 1 2.0

F5FK FHEAREDORAGRINC ARG DOEM e 7 A EEK, » Y 2k

RV b

Table 5. Incidence of animal groups in the stomach of Paralichthys olivaceus
expressed in two-way conbination. Percentages in parentheses.

Mysidacea 43 (86. 0)

Crangonidae 2(4.0) 2 (4.0)

Fish 2 (4.0) 0 (0.0) 1(2.0)

Animal groups Mysidacea Crangonidae Fish
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Table 6. Relationship between total length of Paralichthys olivaceus and their food animals.

Range of total Average total length and

Food animals Number length (mm) reliable range (95%)
a  Only Mysidacea 43 55.1~108.1 83.52+ 4.16
b Mysidacea and (Crangonidae or Fish) 4 83.4~130.8 102.73+22. 56
¢ Only Crangonidae or only Fish 3 84.4~111.1 101.50+14. 80
d

b+c 1 7 83.4~130.8 102.20+13. 30

FBTE oI AVTARWTOATIES X007 s W E Zo kit
Table 7. Percentage of stomach contents weight against body weight, number of mysids in

the stomach per fish and percentage of mysids weight in the stomach against body
weight of Paralichthys olivaceus.

Stomach contents weight Mysidacea in the stomach
| against body weight Numbers Weight/BW
Range i 0.19~7.389% 1~77 0. 30~5.36%
Average 2.00 23.32 1.75
Standard deviation J 1.57 17.13 1.30
Reliable range (95%) : 2.00+0.44 23.32+4.90 1.75+0.38

Number of P. olivaceus 50 47 45

FE8E VU Y MC IR SR I BT LKL
Table 8. Species composition of crustaceans caught by a beam net.

Total catch Mysidacea (percent) Macrura
number . . ST
(percent ) Neamyszs Acanl{zr;myszs Others Total /‘lcetes.‘  Others Total
japonica Sp. japonicus
58, 826 ‘ 45,294 911 26 46, 231 6,795 5,800 12,595
(97.97) (1.97) (0. 06) (100)
10095 { 77.0 1.5 0.04  78.6 1.6 9.9 2.4
EIFX v Uy MR RO KGN AL
Table 9. Catch of crustaceans by a beam net in each range of depth.
| Haul Total catch Mysidacea (numbers) Macrura (numbers)
Depth | .. {
range distance ! (t)f - e e
! crustacean Neomysis Acanthomysis - Aceles X
(m) (m) : (numbers) japonica Sp. Others  Total iaponicus Others  Total
0~ 2 29,290 23,392 208 0 23,600 4,366 1,324 5,690
2 ~ 4 ’ | 8, 556 6,509 12 1 6, 522 1,449 585 2,034
4~ 6 { 500 155 27 34 0 61 31 63 94
6~ 8 | 28 9 0 0 9 9 10 19
8 ~10 | ‘ 0 0 0 0 0 0 0 0

Total ‘ : 38, 029 29, 937 254 1 30,192 5,856 1,982 7,837
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Table 10. Catch of crustaceans by a beam net in each range of distance from the bank of
River Shinkawa.

Distance Haul . Totalcatch Mysidacea (numbers) Macrura (numbers)
range from distance‘ of e - - R
the bank | | crustacean Neomysis Acanthomysis . Acetes .
(m) ' (m) | (numbers) japonica sp. Others Total iaponicus Others Total
0~100 584 1 13,016 10, 526 606 17 11, 149 333 1,533 1,866
100~200 ‘ 667 2,696 1,732 13 0 1,745 200 752 952
200~300 | 540 ! 2,430 1, 356 2 0 1,358 191 881 1,072
300~400 | 552 2,612 1,742 25 7 1,774 214 624 838
400~500 ‘ 489 43 1 11 1 13 2 28 30
Total | 20, 797 15, 357 657 25 16, 037 940 3,818 4,758

BUNEK =817 I OKENV KRB ) ORERERS LOELE
Table 11. Catch of Neomysis japonica per unit area and theoretical abundance of them
in each range of depth.

Actual catch Theoretical abundance

Depth range

(m) numbers/m? mg/m? numbers/m? mg,/m?
0~ 2 46.8 59. 04 4,160.0 5.25
2 ~ 4 13.0 36.21 1,157.6 3.22
4 ~ 6 0. 05 0.16 4.8 14.0x1073
6 ~ 8 0.02 0. 050 1.6 4.5x107®
8 ~10 | 0 0 0 0
Total i 11.97 19. 09 1,064.8 1.70

E12K =4 AT L oW SRR AUERE D S OREERVR B 2 h O R L OV
58
Table 12. Catch of Neomysis japonica per unit haul area and theoretical abundance
of them in each range-of distance from the bank of River Shinkawa.

Theoretical abundance

Distance range | Actual catch
from the bank I ; - o
(m) numbers/m? mg/m? numbers/m? g/m?
0~100 ‘{ 18.0 50. 04 1,602.0 4.45
100~200 2.6 7.20 230.9 0.64
200~300 | 2.5 6.97 223.3 0.62
300~400 ! 3.2 8.77 280.6 0.78
|

400~500 ‘ 0.002 5.74x10°° 0.2 0.51x10°°
Total ‘ 5.3 14.60 467.5 1.30
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Fig. 4. A change of Neomysis japonica catch per square meter by depth.
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Fig.5. A change of Neomysis japonica catch per square meter by distance from the bank.
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Fig. 6. Test area and equipments used for measurement of catch
efficiency of the small beam trawl net for Paralichthys oliva-
ceus.
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Table 13. Numbers observed (x) and those per square meter (X) by diving observation, and

catch (y) and catch per square meter (Y) by a small beam trawl net of Paralichthys

olivaceus.
n 1 2 3 4 5 6 7 8 9 | Average ’ Y, /Xn
Xp 4 2 3 4 1 4 3.0
Xa 0.04 0.02 0.03 0.04 0.01 0.04 0. 030
0.1093
Vn 0 0 0 1 2 0 1 1 0 |0.055
Y. 0 0 0 0.0059 0.0118 0 0.0059 0.0059 0 0. 00328 ‘

1EIH ) O BRERIT 1 ~4 B, FH3 0B THRAEEDD0.0308/nf TH DI —J

18 M@Hic ) DRERIITL0~2 R, V0. 552 CRMAERE S 9 0.00328/n TH 2ol Lic
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Table 14. Comparison of the numbers of Neomysis japonica caught by beam net between on-
bottom (X’) and off-bottom (X) hauling.

n : 1 2 3 4 5 } Average X, /X
Xa i 22 3 0 7 5 | 7.40
| i | 0.01125
X'n ; 335 367 543 1, 057 538 | 658.0
1 i ——
. & 5
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Fig. 7. A change of Paralichthys olivaceus catch per square meter in each block.
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Fig. 8. A change of Neomysis japonica catch per square meter in each block.
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Fig. 9. Relationship between densities of Paralichthys olivaceus and Neomysis japonica in
each block. r =0. 11644
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Fig. 10. Relationship between Neomysis japonica density and mysids amount in the
stomach of Paralichthys olivaceus in each depth or distance from the bank. Mysids
amount in the stomach is shown in two ways: Solid circle; average number per
individual P. olivaceus; Blank circle; average percentage of weight of mysids
against weight of P. olivaceus. r =—0. 39454 (solid circel), r =-—0.57767
(blank circle).
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