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From the four tuna purse seiners operating in the western equatorial Pacific waters 370 tuna
schools were sampled on attribute of the school, fishing operation of purse szine set and catch.
The data were tabulated and subjected to the statistical tests of independency on the associated
object and availability of the school, and catch per set of purse seine fishery as well. The resultant
inferences are as follows.

1. Most frequent attributes of the tuna schools found on the surface are associated with sea

birds, bait fishes and the flotsams.

2. In fishing operations of purse seine sats on the flotsam-associated schools, the settings were
more frequently performed at dawn than in day-time. In fishing operations on the sea-
birds-associated schools, the settings were more frequent in day-time than at dawn.

3. From the flotsam-associated schools the successful sets were significantly more frequent.

4. In the fishing operations of purse seine sets, some of the flotsam-associated schools were
subjected to the supplementary sets in success to the initial sets uatil the schools ware
consummated.

5. The fish-attracting effect of the flotsam is correlated with siructure of the flotsam, but not
with length of the flotsam. The flotsams, which tend to attract large tuna schools are the
complicated-structure flotsams, i.e. driftwoods with roots or branches or with both of them,
otherwise a bunch of uprooted bamboo shrubs, while a log without roots and branches tend

to be an attractant inferior to the flotsam of complicated structure.
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Table 1. Summary of tuna schools sampled by four purse seiners

Purse seiner

A B M N Total
Gross tonnage 1,396 1,396 904 895
Time Aug. 26 July 26 Aug. 1 Oct. 28
1982 1982 1982 1982
l l l l
Feb. 11 Feb. 16 Dec. 22 Jan. 12
1983 1983 1982 1983
Location 140°—164°E  142°—162°E 140°—169°F 141°—157°E
4°N—4°S 4°N—3° S 4°—(0°N 3°—(0°N
Observed tuna schools 82 116 111 61 370
Availed tuna schools 56 91 52 28 227
Purse seine sets 82 109 52 28 271
Catch( X1, 000kg) 2', 200 o 22 355 ) 830 235 5.620
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Fig. 1. Sampled area.

Table 2. Tuna schools classified by the associated object

Tuna schools Purse seine

Tuna school Notation
Observed Availed sets
Total tuna schools U 370 227 271
Associated object(independent)
Whales D 18 15 15
Porpoises E ‘127 3 3
Sea birds F 278 177 218
Bait fishes G 198 141 166
Flotsams H 272 184 228
Whales and sea birds DNF 15 14 14
Whales and bait fishes DNG 13 12 12
Sea birds and bait fishes FNG 163 119 147
Sea birds and flotsams FNH 190 137 181
Bait fishes and flotsams GNH 177 123 151
Whales, sea birds and Lait fishes DAFNG 12 11 11
Sea birds, bait fishes and flotsams FNGNH 146 104 132
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Fig.2. The detection time and the fishing time
of the tuna schools. Time is scaled with
relative time to the sunrise time(0 hour).
Upper: The total detected schools(open)
and the availed schools(hatched) on det-
ection time. Lower: The purse seine sets
on setting time.
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Table 3. Frequency distribution of catch per
set by the tuna purse seiner

Catch per set Purse seiner

Total
(X1, 000kg) A B M N

0 10 28 12 13 63
1— 16 18 18 5 57
10— 16 24 7 8 85
20— 14 12 5 0 31
30— [ 6 4 1 17
40— 7 9 3 0 19
50— 1 1 1 1 4
60— 4 3 0 0 7
70— 4 4 1 0 9
80— 2 0 0 0 2
90— 0 2 0 0 2
100— 1 0 1 0 2
110— 1 1 0 0 2
120— 0 0 0 0 0
130— 0 1 0 0 1
Total 82 109 52 28 271

Table 4. The availed tuna schools and the purse seine sets delivered on them, subsam-
pled from the purse seiners A and B, which practised supplementary settings
on a school until the school is consummated

Classified tuna schools Notation ﬁl‘;nglgghools Pursseetsseme
Total U 147 191
Associated object{independent)

Whales D 14 14

Sea birds F 135 179

Bait fishes G 94 122

Flotsams H 114 158

Whales and sea birds DNF 14 14

‘Whales and bait fishes DNG 11 11

Sea birds and bait fishes FNG 85 114

Sea birds and flotsams FNH 104 148

Bait fishes and flotsams GNH 82 110

Whales, seabirds and bait fishes DNFNG 11 11

Sea birds, bait fishes and flotsams FNGNH 74 102
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Table 5. The fourfold contingency table of
the observed tuna schools classified
respect to association with bait fis-
hes and flotsams

Bait fishes

I
BitEe 2% AVE QE#H(Table 2)o04 = B
o] g 2X2%k(fourfold contingency table)E wl
£o0]4(Table 5) »*gEstn =8 T B9 #
BREE Rstd H(Fig. 3).
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o] Hpfrf(median) Ll Lql HEL 2T Wymyiasg
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Flotsams Total FERBEY ¥ (unsuccessful sets) o2 sl E4yrsh
Not asgogiated  Associated Ao oW S MAREN 71T RIER
Associated (H) 95 177 272 Efe 136EVF H3 o BERL RRERY 8%

Not associated(H’) 77 21 98 E AX e g9 f#E A By 9=,
Total 172 198 - 370 ol =el EFste =3 £ BEELRE
2=53.42 ol web 27 $r4x 2 ESshel Table 65 22

Table 6. Frequencies of the purse seine sets on attribute of the tuna school, fishing

. sucecess and setting time
Setting time Fishing success*
Attribute of tuna school relative to the Total

sunrise time Unsuccessful sets Successful sets sats

Sea birds Associated Earlier time 51 56 107
Later time 58 53 111
(109) (109) (218)

Not associated Earlier time 17 26 43

Later time 9 1 10
(26) @n (53)

Bait fishes Associated Earlier time 49 50 99
Later itme 37 30 67
(86) (80) (165)

Not associated Earlier time 19 32 51

Later time 30 24 54
49) (56) (105)

Flotsams Associated Earlier time 66 81 147
Later time 33 48 81
(99) (129) (228)

Not associated Earlier time 2 1 3

Later time 34 6 40
(36) @ (43)

Total Earlier time 68 82 150
Later time 67 54 121
(135) (135) (271)

* Classification of the total sets are accomplished by bisecting the subtotal sets of each purse sei-
ner seperately, and assigning half of the sets into successful sets and the other half to unsucce-

ssful sets.
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Fig. 3. Graphical expression of the tuna schools
classified by attributes of the bait {fishes
association(G) and the flotsam association

(H).
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Table 7. The fourfold contingency table of
the purse seine sets on the tuna sc-
hools in respect of association with
bait fishes and the supplemental
sets diseriminating from the initial

sets,
Association with  Initial Suppleme- Total
bait fishes sets ntary sats s2ts
Associated (G) 94 28 122
Not associated(G’) 53 16 69
Total 147 44 191
x2=0.0
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Table 8. Chi-squares and correlation coefficients of two attributes of tuna schools

Combination of attributes

Observed schools Availed schools

Notation
(associated objects) %2 r x? r
‘Whales and bait fishes D, G 1.93 +0.07
Sea birds and bait fishes F, G 10.95 +0.17 7.98 +0.19
Sea birds and flotsams F, H 14.28 —0.20 *
Bait fishes and flotsams G, H 53.42 +0.38 8.2 +-0.19
Sea birds and bait fishes
(both acompanied by flotsams) FH,.GH 129. 28 4-0.59 63.52 +0.53
Sea birds and flotsams
(both acompanied by bait fishes) FG,GH 200. 37 +0.74 108. 32 +0.69
Bait fishes and flotsams
(both acompanied by sea birds) FG,FH 167. 63 -+0. 67 74.08 +0.57

#2(a=0.05, d.f.=1)=3.84, 22(a=0.005,d.f. =1)=7.87
% Excluded the chi-square value, since an expected frequency in the 2X2 table by the random hy-

pothesis is less than 5
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Table 9. Fourfold contingency tables, Chi-squares and regression coefficients of the
tuna purse seine sets on attribute of the funa school and setting time

Attribute Setting time relative to the sunrise time Chi-square Correlation
coefficient
Object Association Earlier time  Later time  Total ¢D) (€3]

Sea birds Associated 107 111 218
Not associated 43 10 53

Total 150 121 271 16. 44 --0. 25
Bait fishes Associated 99 67 166
Not associated 51 54 105

Total 150 121 271 2.75 -~0.10
Flotsams Associated 147 81 228
Not associated 3 40 43

Total 150 121 271 46. 09 —-0.41

Table 10. Fourfold contingency tables, Chi-squares and regression coefficients of the
tuna purse seine sets on attribute of tuna school and fishing success

Attribute Fishing success Chi-square  Correlation
coefficient
Object Association Unsuccessful Successful  Total €] @
Sea birds Associated 109 109 218
Not associated 26 27 53
Total 135 136 271 0.01 0.00
Bait fishes . Associated 86 80 166
Not associated 49 56 105
Total 135 136 271 0.48 —0. 04
Flotsams Associated 99 129 228
Not associated 36 7 43
Total 135 136 271 21.91 +40.28
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Table 11. Chi-squares and Correlation coeffi-
cient on the attribute of tuna sch-
ools] and the supplemental purse
seine sets performed in success to
the initial sets

Attribute Nota- Chi- Correlation
tion square coefficient
(associated object) €D ()
Sea birds F 2.57 +0.12
Bait fishes G 0.00 0.00
Flotsams H 10. 42 +0.23
Sea birds and bait FQOG 0.18 -+0.03
fishes
Sea birds and FNH 14.97 +0.28
flotsams
Bait fishes and GNH 0.56 +0.05
flotsams

Sea birds, bait fishes FNGNH 1.90
and flotsams
#2(a=0.05, d.f.=1)=3. 84,
#(a=0.005, d.f. =1)=7.87

+0.10

Table 12. The contingency table of the tuna
purse seine sets on length of the
flotsam and fishing success

Length of flotsam

Fishing success Total
<4.9m 5-9.9m 2>10m
Successful 34 73 22 129
Unsuccessful 26 50 23 99
Total 60 123 45 228

© x2=1.45, x2(a=0.05, d.f. =2)=5.99

Table 13. The fourfold contingency table of
the tuna purse seine sets on struct-
ure of the flotsam and fishing su-

ccess
Flotsam
Fishing success - Total
Simple Complicated
Successful 62 67 129
Unsuccessful 65 34 99
Total 127 101 228

x2=6.33, r=+40.17
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