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An Analysis of the Frequencies of the Saury Heads{bait)
Retained in the Tuna Stomachs

Sing Won PARK

Department of Fishing Technology, National Fisheries
University of Pusan, Namgu, Pusan, 608 Korea

With an object to obtain an indication on the efficiency of the saury baits for tuna longline,
frequencies of the saury heads found in the tuna stomachs were analysed by the equations
developed from the binomial distribution.

Four factors were introduced into the equations : The hooking rate, p; rate of not being hooked
g; rate of the effective baits retained in the stomachs of the captured tuna 7; and the rate of

the previously taken baits retained in the tuna stomachs, t.

The best estimates of ~p—_i:‘b;17 and r are empirically obtained as follows.

Yellowfin tuna :

> P —0.789,r=0.598

+at
Bi tuna:  —P_=0.810,7=0.608
igeye tuna e
Albacore tun:  -—2__ =0.83g,7=0.621.
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Table 1. Frequencies of the tuna stomach by
the number of the saury heads
retained in each stomach

Number of Yellowfin Bigeye Albacore

the saury tuna(Tusnn- tuna(Twunnus tl;‘na
heads us albacares) obesus) (Tunnus
alalunga)

0 86 54 46

1 146 94 83

2 37 14 14

3 7 2

4 1 1 0

Total 271 170 145
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Table 2. Notations

p: probability of a tuna hooked

q: 1-p

r : probability of a captured tuna to retain
the bait in the stomach

t: probability of an uncaptured tuna to retain
the bait in the stomach

Q: qt

¢: Total number of the tuna stomachs

¢;(i=0,1,2,---) : Number of the tuna stomachs
retaining / (number) of the saury heads
in each stomach
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Table 2. Probabilities of a tuna to be hooked on the N-th bait and the probabilities of
the stomach to retain a certain number of the baits in the stomach

Number of the

Number of Probability ; ) -
baits to be hooked li):lﬁnerestfol;ia?:h Probability

1 ) 0 H(1-7)
1 pr

2 bq 0 p(1—-x)e(1—1t)
1 pQ1—=r)gt+prg(1—1)
2 prqt

3 q? 0 P(A-r)g*(1—2)?
1 2= (B)gr1—n+prer1—132
2 p(l—r)q2t2+pr(12)qzt(1——t)
3 prqie

n+1 pg" 0 pA=r)g"(1—t)"
1

p1=n)(})ae—tr=tpre (117
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Table 5. Estimates of Q
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Table 4. Mathematical model
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by different model applied to the yellowfin tuna stomach

pP+Q
sample
Item Robson and Chapman(1961) Heincke(1913)
Model T [ A T
n+T—1 CitCat-Caternnes
Applied data n=cy+4eptegtcg4-=185 ¢yfcytegtre- =185
T=cp4203+3c,4 -+ = 42 €yt Cgtre= 39
Estimat Q 2 39 _ o
stimate of 70 a1 % T
Standard error 0.026 0.029
Test of estimate
LEquation(3) r==0,610 r=0.598
Equation(4) r=0.589 r=0.598
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Table 6. The best estimates of at

ptat’
P andr
b+qt
Item Yellowfin  Bigeye  Albacore
tuna tuna tuna
gt
— T .211 .19 .
¥y 0.2 0.190 0.162
»
—_ 0.789 .81 0.838
btqt 0810
qt 0.267p 0.235p 0.193p
r 0.598 0.608 0.621
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