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The biting behaviors of tuna were studied based on the remains of saury (Cololabis saira),
which was used as bait, in the stomach contents of tuna.

The saury remains were classified into four segmental groups (A-segment: Whole fish; B-
segment: anterior portion with head: C-segment: middlepart without both head and tail; D-
segment: posterior part without head).

The tuna stomachs were independently named and grouped into three subsamples according to
bait segments remaining in the stomach. The subsamples have the extra number of the stomach-
naming segments and the distributions of the bait tegments are biased from the random distri-
bution.

The distribution of the bait segments except the extra segments are hypothetically assumzd to
be random, gnd was subjected to the chi-square test of significance.

The inferred conclusions are as follows:

1. Most of the tuna having the B-segment had previously taken the C and/or D-segment.

2. The catchability of the yellowfin tuna having the B-segment seems higher than that of the
fish having the A-segment in the stomach.

3. Tuna which had two or more bait heads should have taken the extra bait heads withou thzing
hooked detaching the head from the hook by biting the posterior porting of the bait.
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Table 1. Number of tuna stomachs and
saury segment remains in the

stomachs
Species Number of Nurf:ber of
stomachs saury segments

Yellowfin tuna 271 340
(Tunnus albacares)

Bigeye tuna 170 210
(Tunnus obesus)

Albacore tuna 145 153

(Tunnus alalunga)

Fig.1. Classification of the saury segments
found in the tuna stomachs.
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Table 2. Number of the tuna stomachs independently classified with respect to the
 saury segment, and number of the saury segments in the stomachs

Speci Stomach Number of ’ Number of saury segments
pecies classification stomachs A B C,D Total
Yellowfin A 92 104 21 5 130
tuna B 113 22 123 65 210
(T. albacares) C,D 88 5 .57 113 175
O 54 0 0 0 0

Bigeye tuna A 60 72 13 10 95
B 67 16 75 29 120

(T. obesus) C,D 52 9 29 63 101
(o] 30 0 0 0 0

Albacore tuna A 55 58 8 4 70
B 51 8 59 17 84

(T. alalunga) C.D 30 5 17 36 - 58
0 34 0 0 0 0

Table 3. Number of the independently classified tuna stomachs, and number of the
corresponding saury segments

Stomachs and the corresponding saury segments

Species

A B C,D
Yellowfin tuna
(T. albacares) 92(104) 113(123) 88(113) 54(0)
Bigeye tuna
(T. obesus) 60(72) 67(75) 52(63) 3000)
Albacore tuna
(T. alalunga) _ 55(58) 51(59) 30(36) 34(0)

Table 4. The frequencies of the saury segments held in the independently classified tuna
stomachs except the stomach-naming segments by which the stomachs are clas-
sified, and the frequencies of the segments found in the whole sample of

stomachs
Saury segments except the
Species Stomachs stomach-naming segments
A B C.D Total
Yellowfin :
(T. albaceres) A 12 21 5 38
B 22 10 65 97
C,D 5 57 25 87
(Whole sample) (104) 23 113 (3405
Bigeye tuna
(7. obesus) A 12 13 10 35
B 16 8 29 53
C,D 9 29 11 49
(Whole sample) (72) (75) (63) (210)
Albacore tuna
(T. clalunga) A 3 8 4 15
B 8 8 17 33
Cc,D 5 17 6 28
(Whole sample) (58) (59) (36) (153)
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Table 5. The four-fold classification according to stomachs and to saury segmens for the
chi-square test on independence of the frequency of A-segment found in the
yellowfin tuna’s B-stomachs

Saury segment

Stomach A Non-A Total
B 22 75 o7

Non-B (82) (161) (243)

Total 104 236 340

X2=3.997 (P<0.05)

Table 6. Chi-squares of the saury segments found in the tuna stomachs except the
stomach-naming segments by which the stomachs are classified

Species Stomachs = Saurg scgments D
Yellowfin tuna A 0.019 6,750+ 7.771%
(T. albaceres) B 3.995* 39.331* 69,773+

C,D 33.980* 43.592+4 1.066
Bigeye tuna A 0. 000 0.037 0.040
(T. obesus) B 0.528 13.128% 20,6234

C,D 7.188*% 15.333+ 1.735
Albacore tuna A 2.265 1.531 0.090
(T. alalunga) B 3.338 3.641 18.314+

C,D 5, 854% 7.098+ 0.084

+ : The observed frequency is larger than expected with a significance level of p=0.05..
* : The observed frequency is smaller than expcted with a significance level of p=0.05

Table 7. Consistency in positive or negative association between a particular stomach-
naming segment and the other segments found in the tuna stomachs

Stomach-naming __The other segments

saury segment Species A B D
A Yellowfin tuna + *
Bigeye tuna
Albacore tuna
B Yellowfin tuna * * +
Bigeye tuna * +
Albacore tuna -+
C,D Yellow(in tuna * +
Bigeye tuna * =
Albacore tune * .

+ : Positive association with a significance level of p=0.03
# : Negative association with a significance level of p=0.05
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