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Selectivity of Color of Shelter by Octopus vuigaris and

0. aegina under Different Background Colors

Masaru Okamoto,* Kazuhiko Anraku, Gunzo Kawamura, Yoshito Tanaka

Faculty of Fisheries, Kagoshima University, Kagoshima 890-0056, Japan

Influence of background color in color selectivity of two octopuses Octopus vulgaris and O. aegina was studied

in an experimental tank. Black, red, orange, yellow, green, blue, and white were used in a bright environment, and
black, yellow and blue were used in a dark environment for the background color of the tank. Shelters of eight
different colors (black, red, orange, yellow, green, blue, white, and transparent) were put in the tank and the loca-

tion of the octopus relative to the shelter was observed and recorded every 30 minutes. It was found that both spe-

cies chose the black, red and orange shelter more frequently regardless of background color, though there were

some differences in the results of the two species. This difference was probably caused by the spectral sensitivity

of the species and it was concluded that both octopuses prefer the dark color.
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Fig. 2. Spectral reflectance of the material of the color
shelters and the background media. Values are ex-
pressed as percentages to that of white. The dotted
line shows the spectral sensitivity of O. wvulgaris
redrawn to the same scale from data in Kropf, Brown
and Hubbard.2®
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Table 1. Frequency of choice of shelters by two species of octopus, O. vulgaris and O. aegina, under different colored backgrounds in
bright and dark environments
Background ) Shelter color Outside Row
color Black Red Orange Yellow Green Blue White Transp Total of shelter  totals
(Bright)
Black 53 9 10 0 0 6 0 0 78 55 133
Red 4 3 16 0 2 8 0 0 33 100 133
Orange 33 20 19 9 0 0 1 0 82 51 133
Yellow 62 14 3 0 5 4 0 2 90 43 133
Green 9 18 10 0 9 7 0 0 53 80 133
o Blue 30 45 17 0 1 0 0 0 93 40 133
ctopus .
oulgaris White 18 23 2 0 13 0 0 0 56 , 77 133
Total 209 132 77 9 30 25 1 2 485 446 931
(Dark)
Black 11 6 22 9 0 0 0 0 48 85 133
Yellow 25 15 9 0 0 0 0 0 49 84 133
Blue 3 0 0 0 3 6 0 0 12 121 133
Total 39 21 31 9 3 6 0 0 109 290 399
(Bright)
Black 7 33 0 22 0 3 19 0 84 49 133
Red 42 9 0 2 1 0 2 5 61 72 133
Orange 15 33 40 7 1 3 0 0 99 34 133
Yellow 55 4 3 18 1 0 0 0 81 52 133
Green 3 19 27 2 1 0 4 1 57 76 133
Blue 10 3 6 5 9 5 12 0 50 83 133
O. aegina White 3 5 20 0 12 15 1 0 56 77 133
Total 135 106 96 56 25 26 38 6 488 443 931
(Dark)
Black 12 3 19 0 0 0 0 0 34 99 133
Yellow 1 22 30 0 0 0 0 0 53 80 133
Blue 14 0 16 0 0 1 0 0 31 102 133
Total 27 25 65 0 0 1 0 0 118 281 399
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Table 2. Summary of one-way ANOVA showing the choice of color of shelter by two species of octopus, O. vulgaris and O. aegina,

under different colored backgrounds

Bacé{()glgiund Source %i%;%%r?]f Sum of Squares Mean Squares F Ratio F Prob
Between samples 7 323.6429 46.2347 4.8913 0.0003*
Black Within samples 48 453.7143 9.4524
Octopus Total 55 777.3571
vulgaris Between samples 7 430.1250 61.4464 8.0210  0.0000*
Yellow Within samples 48 367.7143 7.6607
Total 55 797.8393
Between samples 7 201.9824 28.8546 3.2167 0.0071%
Red Within samples 48 430.5714 8.9702
Total 55 632.5536
O. aegina - - —
Between samples 7 364.9821 52.1403 3.7307 0.0027*
Yellow Within samples 48 670.8571 13.9762
Total 55

1035.8393

Samples: correspond to the data from the eight colored shelters tested.
* Significant at 0.05.
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Table 3. Summary of the Tukey-test analysis showing the choice of color of shelter by two species of octopus, O. vulgaris and O. ae-

gina, under different colored backgrounds

Shelter color

Species Background Mean Shelter
color freq. color Black Red Orange  Yellow  Green Blue White Transp
7.6 Black
1.3 Red
14 Orange
Black 00 Yellow 7.52%  7.35%  9.06*  9.06*  803*  9.06*  7.51*
0.0 Green
0.9 Blue
0.0 White
Octopus 0.0 Transp.
vulgaris 89  Black
2.0 Red
0.4 Orange
Yellow 00 Yellow 6.55%  8.06*  847F  T.78%  7.92*  847¢  7.51*
0.7 Green
0.6 Blue
0.0 White
1.0 Transp
6.0 Black
1.3 Red
0.0 Orange
Red 0.3 Yellow 530  5.05%  517% 530  5.05*  4.67*
0.1 Green
0.0 Blue
0.3 White
0.7 Transp
0. aegina =
7.9 Black
0.6 Red
0.4 Orange
Yellow 26 Yelow 5.16*  5.26% 5.46*  5.56*  556*  4.56*
0.1 Green
0.0 Blue
0.0 White
0.0 Transp

* Significant g values at 0.05, where gg 5 =4.48.
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Table 4. Relative (to white) values of total energy per-
ceived by O. vulgaris from colored materials

Shelter

color Black Red Orange Yellow Green Blue White

0.05 0.08 0.12 023 052 029 1.00

Digitized values of spectral sensitivity of octopus and reflectance of
each material was integrated for every 5 nm from 430 nm and 650
nm. Integral values were treated as the total perceived energy from
each material and expressed relative to white.
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