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Estimation of Suitable Environment for Nursery Ground of
Juvenile Marbled Flounder, Pleuronectes yokohamae
in Coastal Water

Takashi Kamivama, Mutsumi ITaoka, Tadashi ToKAT¥,
Hideo Sakan and Yasushi Aizawa

The sediment condition and near-bottom environment were investigated at the coast of Hikari City, in
Suo-Nada, the Seto Inland Sea, in April 1985 and March 1989. The suitable nursery ground of marbled
flounder was estimated by analyzing the relationship of the results of environmental conditions and the
distribution of juvenile marbled flounder settled in the study area. The environmental conditions were
based on water depth, near-bottom salinity, sediment properties (mud content, total sulfide, ignition loss
and ratio of C/N) and biomass of meiobenthos (nematoda, polychaeta and copepoda). Multiple regres-
sion of converted data by principal components analysis was used in analyzing the data.

The predicted equation indicated that the suitable nursery ground is a shallow place, where bottom
component is sandy and organic content is low, and where polychaeta of meiobenthos is abundant. In
the study area, environmental conditions showed that shallow places around the river mouth were suit-
able for juvenile marbled flounder.
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Fig. 1. Location of sampling stations for sediment and meiobenthos, and sampling lines of juvenile marbled
flounder by coastal small beam trawl.
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Fig. 2. Distribution of the catch per unit haul of juvenile marbled flounder by coastal small beam
trawl. Circles are values of average data in March and April, 1985.
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Fig. 3. Sediment properties and near-bottom environment. Mud content is weight percentage of fine fraction
(finer than 63 xm in diameter). Sediment parameters are made of mean values of data in April 1985 and
March 1989, and near-bottom salinity in March 1989.
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Fig. 4. Distributions of the three main group of
meiobenthos (mean value of data in April
1985 and March 1989).
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Table 1. Correlation coefficients between sediment properties based on water con-
tent, mud content and indicators of organic materials

WC MUD IL TC TN COD
WwC 0.939 0.966 0.899 0.944 0.857
MUD 0.956 0.910 0.955 0.872
IL 0.967 0.975 0.914
TC 0.956 0.919
TN All paramaters are significant 0.924
COD at the 0.1% level.

WC; Water content, MUD; Mud content (finer than 63 »m in diameter), IL; Ignition
loss, TC; Total carbon, TN; Total nitrogen, COD; Chemical oxygen demand.
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Table 2. Factor loading, eigenvalue and percentage contribution for environmental parameter
and meiobenthos density, calculated from Principal Components Analysis

Principal Components

Environmental )
parameters 72 72 Z3 7} 75
Water depth 0.3903 0.1594 —0.3133 0.3580 0.0694
Near-bottom salinity 0.3294 —0.4160 —0.1937 0.0104 —0.3767
Mud content 0.4307 —0.0056 —0.0491 0.3365 0.0615
Total sulfide 0.1164 0.3032 0.7712 0.1921 0.2113
Ignition loss 0.4434 0.0737 0.0662 0.3040 0.0054
Ratio of C/N 0.1529 0.5890 —0.2733 —0.4158 0.0133
Meiobenthos
Nematoda —0.2027 0.5593 —0.3081 0.2606 —0.1122
Polychaeta —0.3873 0.0917 0.0953 0.4770 —0.6308
Copepoda —0.3592 —0.1897 —0.2902 0.4011 0.6279
Eigenvalue (A) 4.6945 1.9628 1.1742 0.6493 0.2792
Cumulative (%) 0.5216 0.7397 0.8702 0.9423 0.9733
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wa =(WD—17.5)/6.5 X =(CN—10.64)/2.39

a =(SAL—32.01)/0.82 Xoem= (NEM—4033)/3338

mua = (MUD—63. 76)/31. 92 X0 =(PLY—811)/1056

s =(TS—0.264)/0.199 Xeop =(CPE—233)/176
Xy =(IL—7.70)/2.79
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Fig. 5. Predicted suitable place for nursery ground of juvenile marbled flounder. Values are catch
per unit haul by coastal small beam trawl.
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