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Dominance of small
pelagic fish has shifted at =
decadal scales.

High mortality during
early life stages Is a \
regulator of population
dynamics. \

» Predation is a major source of mortality throughout the
life and thus a determinant of recruitment.

» Estimating daily ration of predators feeding on larvae
and juveniles is required for gquantifying recruitment.



Feeding habits of predators have often been
reported, but a few studies analyzed prey—predator
Interactions in the field.

» Distribution of larval and juvenile small pelagic \
fish and predators (Takahashi et al. 2001)

» Growth-selective predation on larval anchovy \
(Takasuka et al. 2003, 2004)

Qualitative aspects were well been reported, however

guantitative data have notwell obtained.
=> Estimating daily ration of predators feeding on larvae and
juveniles are essential for predicting recruitment.
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Skipjack tuna was one of
predatory species of larvae and juveniles.

Culture experiment

The dalily ration of skipjack tuna was

estimated as 15 % of body.weight
(Magnuson, 1969)

=> Probably overestimated
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Quantitative estimation
Daily ration of predators feeding on
larvae and juveniles

o

» Daily cycle of feeding of skipjack tuna

"\l ]

» Dally ration of skipjack tuna feeding on
larval and juvenile anchovy
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» Net panels:
30 net panels

= Mesh size: 63—157 mm

» Net setting: 1.5—2.0 hours
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for skipjack tuna
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Drift gill net
= Net panels:
B 30 net panels
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» Mesh size: 63—157 mm
» Net setting: 1.5—2.0 hours
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‘4 -
ents analysis
divided into 4 portions by the

. (Tominaga and Shibusawa 1978)

~Stomach
Intestine | \

Intestine Il

Undigested
larval anchovy
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Maximum radius measured for
the otoliths from digestive tract

Relationships between otolith

Relationships between standard

——

length and body weight

o

0

S 44 YE6462% 1077%x3°70
- r 2=0.996
L
D2 3
<5
=
Y =0.826x0.638. .2 ,;
r 2= 0.934 = -
450 -
X : 0 Wg |

200 400 600 800

Otolith radius (um) 20 40 60 80

Standard length (mm) 9

@)



Drift gill net

Su05.
» The number of the  Sti4 ¢
skipjack tuna captu red%}}}z, |
Increased at night St114 |
> A total of 352 %};; -
individuals of skipjack %17-3 |
tuna were collected. St}ﬁ
SL18-1
St18-2
=>Digestive tracts of 85 183 |
individuals were Side
analyzed. S119:2 |
81.20-1
FL 47.0+ 3.5¢cm St20-2 ¢

BW 2.1 0.6 kg

_ St101
= Net panels: St102 |
30 net panels St10-3

= Net setting: 1.5-2.0 hours |St104 ;

N=352

0 2468 101214161820 22 0 2

Time
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Daily cycle of feedinz

Otolith of larval and juvenile
anchovy (in number)

Undigested prey items (in weight)
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/ ration of skjpjack tuna

Composition of prey items
(in number)

——

_ Daily ration of skipjack tuna on

larval and juvenile anchovy

Intestine | contents
Otolith of larval and juvenile
anchovy

Composition of prey items
(in weight)

= B K
o (N

o WU

Weight of gut contents (g)
o

B Other
H Pacific saury

B Adult anchovy

U Larval and
juvenile anchovy I°

_ Dally ration of skipjack tuna on
prey items other than larval
and juvenile anchovy

Stomach contents
Undigested prey items

Total daily ration of skipjack tuna



Exponential model of daily ration

(Elliott and Persson 1978)
Expression of the rate of

. (St - Soe_Rt)Rt gastric evacuation (R)
_ 1 —Rt
—€ In(S,)=1In(S,)- Rt

S: the rate of stomach and intestine contents
F: the rate of food consumption

R: the rate of gastric evacuation

C,: the actual amount of food consumed

& Iy r

R of otolith of larval
and juvenile anchovy

Ci=Ft

= ==

R of undigested prey items
(e.g. fish, crustaceas)

=
o

Intestine

Nl R =032
A

A

y =-0.32x +11.35
r2=0.72

In (average
number of otolith)

R NWPA~ OO

A
y =-0.63x +21.52
r 2=0.84

In (average weight
of undigested parts )
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-
1 of skipjack tuna

Daily ration of skipjack tuna on | Daily ration of skipjack tuna on
larval and juvenile anchovy prey items other than larval and
juvenile anchovy

weight (%)
=) —y =
0 O DN

dy
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Time Time

Daily ration of skipjack tunas(avg. 47.em, 2.1 kg)-on

larval and juvenile anchovy corresponded to 3.6 %
of the body weight.
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Daily ration of skipjack tuna on
larval and juvenile anchovy

Daily ration of skipjack tuna on prey items

other than larval and juvenile anchovy
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Total daily ration of skipjack tuna WiNeW{als AV Ts I =1 skipjack

: tuna(avg. 47 cm, 2.1 kg)
was estimated to‘consume
ca. 1000 individuals (79.7 g)
oftlarval and juvenile
anchovy per day. This

i corresponds to 45 % of the
0246 8101214161820220  total daily ration.
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» Dally cycle of feeding pattern
=> Daytime: Feeding
=> Nighttime: No feeding

—

» Daily ration of skipjack tuna was 8.1 % (in weight)

» Dally ration of skipjack tuna on larval and
juveniles anchovy was 3.6 % (in weight)

» Larval and juvenile anchovy accounted for 45 % of
the total daily ration of skipjack tuna
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Potential predators
collected by drift gill
nets (in number)

Other | » Skipjack tuna occupied
Neon flying 61.8 % of potential
=R predators collected \
dolphinfish— around the anchovy |

shoals.

Pacific pomfret

Estimating the daily rations of the other
predators by a similar method.
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