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Catchability of two Different Branch-lines and Visual Recognition of Lines by Fish
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Abstract

Fishing operations were conducted to examine the effect of visibility of the branch-lines on the catchability of long-lines in the

coastal water of Kagoshima. The visual ability of fish was determined by the conditioning method for the recognition of lines of

different thickness and visibilities. Two different branch-lines, brown multifilament and transparent nylon monofilament, caught the

same number of green snapper Lethrinus nebulosus and lizard fish Trachinocephalus myops in 27 operations. Long-lines set on the

bottom caught twice the number of fishes than those set in mid-water, which was attributed to the feeding habit of the fishes caught. In

the transposition test of the conditioning method, girella Lethrinus nebulosusu could recognize brown silk monofilament of 0.06 mm

in diameter but could not recognize colorless nylon monofilament of 0.12 mm in diameter, indicating the importance of contrast of the

filament rather than its thickness in the visual recognition by fish.
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Fig. 1. Illustration showing the experimental long-line set in mid-
water.
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Fig. 2. Experimental set up for conditioning fish to take food
in a feeding plate without a line. After completing the
conditioning, the transposition test was carried out with finer

lines.
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Table 1. Comparison of catches between two different branch-lines.

Type of Branch line filament
Fish caught X test
long-line Multi Mono
Lethrinus nebulosusu 38 36 X¥=0.054, P>0.75
Trachinocephalus myops 14 13 X¥=0.037, P>0.75
Mid-water
Others 2 3
Total 54 52 X =0.038, P>0.75
Lethrinus nebulosusu 21 19 xX= 0.100, P=0.75
Trachinocephalus myops 3 2
Bottom
Others 2 3
Total 26 24 X =0.080, P>0.75

Table 2. Comparison of catches between two different types of long-line.

Type of long-line

Fish caught X test
Mid-water Bottom
Lethrinus nebulosusu 74 40 X =10.140, P<0.005
Trachinocephalus myops 27 5 ¥ =15.125, P<0.005
Others 5 5
Total 106 50 ¥=20.103, P<0.005

oo F7z, BEIFRL THESIIKRIEL CTHEO E2E
U 72 BERE 2 SR T SR ER &SRR U AHEKIT D W T 30 43
FoEk L 7=,

RTE EREL OEED 2 FHIR—SHE I RmNICIT =
HERARIZHED DT, BB TE szt o4&t
AR e TIEMRE L C, RN ARIZRE > TWhanE
MEREHNIHE L7z, RERFOERFLLER o= 0.01
&ELl7=,

HBDIE WIS K B REH LS

WMEDIRDO LN D ZDMNINT 7 LT F Lethrinus
nebulosus C, R\ T F L Trachinocephalus myops,
Z D < X5 )NF Navodon modestus, t7 071
7 3 Allanetta bleekeri, 7 % A Calotomus japonicus,
4 Ablennes anastomella, 7 X t I A Parupeneus

chrysopleuron T& > 7=,

FeHBEDOM B OEWIZ X 2 BT, HEEEREOWN
THIZBWTS, HEETHo NI TTTIFOAEFE
EREOAFHIZEN N> 7 (Table 1),

7z, EHBORRE FIEDOENIIBT D EER O LT
ZHSNCEMRO SN L, NYTLIFEGEEKTIE
HEMOM2E, AFTY TS EULEOEER TH -
7= (Table 2),

BORDKSRTEEAN

BT, MElRIIBEE LN ERL, &
Y 0.06 mm DFERITH LTI 19 B O 2RI L T
FONTEMTH > oo GO Z 15 SN2 HEE P
THIET D E, P=0.0266 TH->72KZ0.12mm DT
AT, AN IEA ICAEEA 22N L, RIEL SKIClR >
7B PUIMBIR T H B Al HEMED &G E T E 720y (Tabel 3),
DT T AUNDARTIEIE TP =0.00125 TH O, HE
INZEHESINT (Tabel 3),

AR DR FRAE T DR G- M SR DBEE 721) Ts
<, SR E SR DB B LM EEE & U TR rTRE
ThHd, 77 A 14mm, 035mm, 0.6 mmBLLY L



24 JEVE B RF/KPEF AL EE  5558% (2009)

Table 3. Summarized results of the binomial analysis of fish response in the transposition test.

Fish has been conditioned to take food from a plate without a line in an aquarium.

Line material and

Frequency of response

Statistical test

thickness (mm) (correct : failure) Z-value Probability
0.80 14:0 -4.913 P <0.0005
0.60 16 : 0 -5.304 P <0.0005
0.45 16 : 1 -4.801 P <0.0005
Monofilament
0.35 11:0 -4.263 P <0.0005
(nylon)
0.20 23:3 -5.269 P <0.0005
0.18 14:3 -3.429 P =0.0012
0.12 30: 177 -2.475 P =0.0266
1.30 26 : 4 -5.424 P <0.0005
Multifilament 1.00 29:3 -6.250 P <0.0005
(mixture of vinyl 0.80 18:0 -5.667 P <0.0005
and polyester) 0.45 9:1 -3.131 P =0.0035
0.30 18:2 -4.744 P <0.0005
0.10 9:0 -3.770 P <0.0010
Silk (brown)
0.06 19:0 -5.840 P <0.0005
Cotton (white) 0.18 8:0 -3.500 P =0.0010
Cotton (brown) 0.18 11:0 -4.263 P <0.0005

Tinsignificant at o =0.01
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