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U o AEAERIT 1999 4:(16%) £ ¥ & 2001 FF(55%)I Fminro 72, BREEH O Paracalanus
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The feeding habits of Japanese flounder Paralichthys olivaceus larvae were
investigated in Mutsu Bay, northern Japan. Larvae were collected by horizontal
hauls with a plankton net (80 cm diameter and 0.35 mm mesh aperture) or MTD
nets (56 cm diameter and 0.35 mm mesh aperture) at two stations in the bay during
15 June-29 June in 1999 and 30 May—28 June in 2001. At the first feeding stage,
larvae fed mainly on tintinids, Undella sp., copepod nauplii, mainly Paracalanus sp.,
and Oikopleura sp. Food items for larger larvae were Oikopleura sp. and
copepodites. The larvae with nauplii in diet at the first feeding stage were more
frequently found in 2001 (55%) than in 1999 (16%). In environment, abundance in
biovolume of Paracalanus nauplii in 2001 was about 1.2-2.0 times as large as that in
1999. Allometric growth curves between notochord length and body weight show
that larvae were plumper in 2001 than those in 1999. Therefore the feeding
intensity and the somatic condition of larval Japanese flounder at the initial feeding

stage would be vulnerable to change in naupliar abundance in environment.

(186 words)
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Table 1. Feeding rate and percent frequency of occurrence (F%) of food items in guts of

Paralichtys olivaceus larvae by developmental stage in Mutsu Bay during 15 June—29

June in 1999 (upper) and 30 May—28 June in 2001 (lower)

In 1999 / Yolk—-sac A B C D E F
developmental stage
Number of larvae examined 20 25 8 2 1 1 1
Range of NL* (mm) 1.3-2.7 1.5-35 22-43 49-52 56 - 8.3
Mean NL* (mm) 1.9 2.6 3.4 5.0 5.6 - 8.3
Number of larvae with food - 10 7 1 1 1 1
Feeding rate (%) - 40 88 50 100 100 100
Mean number of prey - 1.1 3.8 4 5 13 13
individuals consumed
F%
Undella sp. - 12 0 0 0 0 0
Copepoda (nauplius) - 16 50 0 0 0 0
Copepoda (copepodite) - 0 38 50 100 100 0
Oikopleura sp. - 28 88 50 100 100 100
In 2001 / Yolk—-sac A B C D E F
developmental stage
Number of larvae examined 7 38 34 7 - 1 2
Range of NL* (mm) 1.8-2.9 21-40 23-53 43-54 - 73 71.8-79
Mean NL* (mm) 2.3 29 3.7 49 - 7.3 7.85
Number of larvae with food - 35 34 7 - 1 2
Feeding rate (%) - 92 100 100 - 100 100
Mean number of prey - 3.2 3.7 47 - 19 15.5
individuals consumed
F%
Undella sp. - 24 9 0 - 0 0
Copepoda (nauplius) - 55 85 71 - 0
Copepoda (copepodite) - 0 9 43 - 100
Oikopleura sp. - 16 74 100 - 100 100

* Notochord length of larvae



Table 2. Minimum, median, and maximum prey width (um) in gut of P. olivaceus larvae
in stage A—C in Mutsu Bay during 15 June—29 June in 1999 and 30 May—28 June
in 2001. Bowl width of Undella sp., prosome width of copepod nauplii and

copepodites, and trunk width of Oikop/eura sp. were measured

In 1999 In 2001 U-test
Min. Me. Max. N Min. Me. Max. P
Undella sp. 6 35 45 50 79 28 45 65 1.00
Copepoda 14 50 68 95 121 25 63 155 0.40
(nauplius)
Copepoda 7 53 108 140 7 95 113 125 0.70
(copepodite)

Oikopleura sp. 39 30 80 370 73 25 93 315 0.20




Table 3. Minimum, median, and maximum body width (um) of zooplankton collected

with a Van—Dorn bottle through a 40 pm—-mesh sieve in 10-30 m layer in Mutsu
Bay during 15 June—29 June in 1999 and 30 May—28 June in 2001

In 1999 In 2001 U-test
N Min. Me. Max. N Min. Me. Max. P
Undella sp. 37 44 48 52 51 44 48 53 0.11

Copepoda 1043 42
(nauplius)

Oikopleura spp. 44 56

75 189 1161 33 75 200 0.15

113 310 35 o1 170 411 0.09




Mutsu Bay
Sea of Japan

Wakasa Bay

Pacific Ocean

-~ A
v

Fig. 1. Location of sampling stations and bottom topography in Mutsu Bay.
Numerals show station numbers.
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Numerical composition (%)

A B C D E F
Developmental stage

B Undella sp. Oikopleura sp.
Copepoda (nauplius) M Bivalivia (veliger)
B Copepoda (copepodite) [ 1 Unidentified

Fig. 3. Numerical compositions of food items in guts of P. olivaceus larvae by
developmental stage in Mutsu Bay in 1999 (upper) and in 2001 (lower).
Numeral above each bar shows the number of larvae examined.
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3.0
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1.0+

Log,,(body weight (ug)+1)

0 . . . . .
1 2 3 4 o 6 7 8 9

Notochord length (mm)

Fig. 5. Relationship between notochord length (mm) and body weight (dry weight, pg)
of P. olivaceus larvae in Mutsu Bay in 1999 (triangles and dashed line) and 2001
(circles and solid line). Two lines show the regression lines, DW=0.40/NL-0.21,
r’=0.82, P<0.001 in 1999 and DW=0.39NI+0.04, *=0.81, P<0.001 in 2001.
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(103=mm3/L)
C:O EN

Mean abundance
N

Late May and Mid—June Late June
early June

Fig. 7. Mean abundance (+ standard error) of Paracalanus nauplii in biovolume
collected with a Van-Dorn bottle through 10-30 m depths of Stns. 20 and 22
in Mutsu Bay in 1999 (triangles and dashed line) and 2001(circles and solid
line).



Feeding intensity

(Number of prey/larva)
N

01999 2001 1999 2001
Stage A Stage B

Bl Undella sp.

Copepoda (nauplius)
B2 Copepoda (copepodite)
Oikopleura sp.

Fig. 8. Feeding intensity of P. olivaceus larvae in stages A and B in Mutsu Bay
in 1999 and 2001. Numbers of larvae examined were shown above each bar.



