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Spatial and Temporal Distribution of Larval and Juvenile Marbied
Sole Pleuronectes yokohamae in Hakodate Bay

Masayasu NaKaGam1', Tetsuya TAKATSU™, Mitsuhiro NAKAYA®
and Toyomi TAKAHASHI*

To clarify the spatial distribution and transport of larval and juvenile marbled sole Pleuronectes yokohamae, ichthyo-
planktonic and ichthyoepibenthic samplings were carried out in Hakodate Bay and its vicinities from February to July
in 1997-99. During the survey conducted in late March 1997 over a wide area from Kikonai Bay to Hakodate Bay,
yolk-sac and early yolk-less larvae occurred chiefly at and near the mouth part of Hakodate Bay and in the inner part of
the bay, respectively. On a six-station transect in Hakodate Bay where bottom depths ranged between 3 and 30 m, yolk-
sac and yolk-less larvae collected by oblique hauls with a plankton net were widely distributed at 5-20 m depth stations
in March—early April. In early and mid-April, yolk-less larvae collected with a sledge net concentrated at a 15m depth
station. From mid-April to late May, eye-migrating larvae occurred mainly on the bottom of 3—15m depth stations. In
June and July, juveniles were found mainly at a 5m depth station. A strong west-northwesterly wind blew frequently in
March of each sampling year. This wind would induce a southward-offshore drift of surface water and a northward-in-
shore compensatory drift of deeper water in Hakodate Bay. From late February to early April 1998, yolk-sac and yolk-
less larvae were collected chiefly below 5 m depth by horizontal hauls with a plankton net. Yolk-sac and yolk-less larvae
distributed in mid-water and near bottom layers would be mainly transported from the offshore spawning ground to the
inshore nursery area by compensatory drift.

Key words: Hakodate Bay, Plewronectes yokohamae, larva, juvenile, spatial distribution, transport, wind-induced drift
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Figure 1. Sampling stations for P yokohamae larvae and juve-
niles from Kikonai Bay to Hakodate Bay in 1997-99. Station
numbers indicate the bottom depths on the transect. Solid cir-
cles without numbers show sampling stations during 24-28
March 1997.
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Table 1. Number of sampling stations and samples from Hako-
date Bay to Kikonai Bay from February to July in 1997-1999.

No. of No. of

Year  Month Day Gear )
stations  samples
1997 Mar. 6 PO 4 8
15 PO 5 25
24 PO 10 30
27-28 PV 22 66
Apr. 11 PO, S 55 15,10
18 PO, S 5,5 15, 10
29 PO, S 55 15,10
May 7 PO, S 55 8,20
PO, S 5,5 5,22
June 13 S 3 5
25 S 3 7
July 9 S 3 6
1998 Feb. 23 PO, PH 6,1 18,4
Mar. 4 PO, PH 6,1 18,4
27 PO, PH 6,1 18,4
Apr. 7-8 PO,PH,S 5,1,5 15,4,10
17 PO, S 55 15,10
28 PO, S 55 15,10
May 6 PO, S 55 15,12
20 PO, S 55 5,10
June 24 S 3 6
1999 Feb. 15 PO 6 18
24 PO 6 18
Mar. 9 PO, S 6,3 18,3
18 PO, S 6,3 18,3
29 PO, S 5,5 15,10
Apr. 10 PO, S 5,5 15,10
17 PO, S 5,5 15,10
29 PO, S 5.5 15,14
May 8 PO, S 5,5 15, 14
23 PO, S 55 5,20
June 21 S 3 14
July 5 S 3 14

PO: Oblique haul with a plankton net

PV: Vertical haul with a plankton net

PH: Horizontal haul with a plankton net

S: Horizontal haul on the sea bottom with a sledge net
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(a) Yolk-sac larva (b) Yolk-less larva
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Figure 2. Horizontal distribution of P yokohamae yolk-sac larvae (a) and yolk-less larvae (b) collected by three ver-
tical hauls with a plankton net at each station from Kikonai Bay to Hakodate Bay during 24-28 March 1997. The
diameter of each circle (3.0 inds.-m™) is proportional to the density.
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Figure 3. Vertical profiles of temperature and salinity at Stn. 15
from 23 February to 8 April 1998.
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Figure 4. Vertical distribution of P yokohamae larvae collected
by horizontal hauls with a plankton net at Stn.15 in Hakodate
Bay from 23 February to 8 April 1998. Letters denote devel-
opmental stages of larvae.
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Figure 5. Seasonal changes in the horizontal distribution of P

yokohamae larvae collected by three oblique hauls at each
station with a plankton net in Hakodate Bay from February to
May in 1997-99. ND: no data.
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Figure 6. Seasonal changes in the horizontal distribution of lar-
vae and juveniles collected on the sea bottom using a sledge
net in Hakodate Bay from April to July in 1997-99. ND: no
data.
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Figure 7. Developmental stage compositions of P yokohamae
larvae and juveniles collected with a plankton net at Stn.
5-20 from March to May (a) and with a sledge net at Stn.
3-20 from April to May (b) in Hakodate Bay. Numeral above
each bar shows the number of fish examined.
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Table 2. Mean [ values (£SE) of P yokohamae larvae and ju-
veniles collected with a plankton net and a sledge net in
Hakodate Bay from March to May. N: Number of sampling
periods.

gear/developmental stage Is N

Plankton net

Yolk-less larva 1.92+0.11 16

Slegde net
Yolk-less larva 3.52+0.21 10
Eye-migrating larva 1.95%0.16 12
Juvenile 1.66+0.16 5
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