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Color Discrimination Conditioning in Two Octopus
Octopus aegina and O. vulgaris.

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

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

In order to investigate the color vision in Octopoda, color discrimination conditioning and transposition tests
were done with two octopuses, Ocfopus aegina and O. vulgaris in tanks. The animals were trained to discriminate
by touch between blue (25 mm in diameter, reflectance A, =460 nm) and white or light shaded balls (negative
balls) for a food reward. The balls were presented simultaneously in front of a shelter wherein each animal resid-
ed. After the completion of the conditioning, the negative balls were substituted with ones of different shades of
gray (Gl to G5 in the order of reflectance), and transposition tests were done to examine the possibility of dar-
kness-based discrimination.

In the transposition tests, O. aegina showed correct responses at 70-1009% to the blue ball irrespective of the
shades of grey employed, implying the possession of color vision. O. vulgaris changed the choosing response with
the shades of gray employed, indicating the darkness-based choosing and lack of color vision; biased to blue at
G1, random at G2, biased to gray at G3 and G4 which were darker than the blue, and biased to blue at G5 which
was much darker than the blue.
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Fig. 1. Spectral reflectance of the color balls used in
the conditioning and transposition tests.
G1-G5, gray 1-gray 5.
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Fig. 2. Octopus aegina. Time series showing the cor-

rect response (choosing the blue ball) in the con-

ditioning and transposition tests with specimen
#1. One set consists of ten presentations.

Table 1. Octopus aegina

Transposition color

coggilgigrllli]ng Specimen Gl G3 G
#1 80 80 90

#2 70 40 100

Blue and white #3 70 80 90
#4 70 80

#5 70 920 90

Percentage correct response ratios to the blue ball after sub-
stituting the white ball by three shades of grey (G1, G3, and
G5) in the transposition tests. The result with #4 for G1 was
not obtained as this specimen did not complete responses to
ten presentations of G1. Correct response ratio: number of
correct responses in ten presentations.

%OEMTEEBIRL -, UEOBARBROKE
R, AFFaDOBERAFFIFEFIHEOEANIHE T
FFRITH - 7-FEERITBREIN S,

<& fEtk 45 ORGP L BHARBRICKIT S
ERIGEROR R % Fig. 3R L, BEHTH
B - Tidsl L4234y F BT%H
BER SN LHESN, 43 L#d 3B POE Y +
DHEERTOY% L EIZEL T3y F B THEER
SERIN/EHEIN, FE Gl THHPFI SN
ToEETII#6 247 A4ty F B TEERER I N
MBI, H5RBBFOYy FHSIEEET0%
PDIEICEL T3y FBTHEERERIN 2 ¥
‘XN,
BRRBEROBEN Y Table 2 1R L 7o ERIG
RKEBFHEZ Licab L, Gl TiE30~90% T,

NI | -El ectronic Library Service



The Japanese Soci ety of Fisheries Science

38 Nk, EEE, &%, H, BX
@ Test with conditioning color
O Test with transposition color
R 111 it SRS USIIII St Gt sttt AUAURSAY i S
®
S 80} . Y
3 y G5
L
3 60 . o NN o DUNN ¢ ---0-. - ..(.;..4.. WY SRS o TR
g G2 G5 a4 | G2 { G2
& RN ¥ AN ¥ ISR 1 A (SIS I SR G3 ). L SN S | SR
g 40 S Gs |
-
8 20 |--...-- G. 3..6:‘.6..5 ................................... o U o SRR .............................9.? ........
= G4 G3 G3
<]
U 0IIIIIlIIlIIIIIIIlIIIlIIIII|I|ll]ll|ll|||lll|ll
1 5 10 15 20 25 30 35 40 45

Successive set no.

Fig. 3. Oclopus vulgaris. Time series showing the correct response (chosing the blue ball) in the conditioning and

transposition tests with specimen #5.

Table 2. Oclopus vuligaris
. Transposition color
Color in Specimen
conditioning Gl G2 G3 G4 G5
#1 70,30,70,50,70,90,80 40,20 50,60,60,50
#2 60,50,90,80 40,60,60
B hi
lue and white ¥3 40 50
#4 60,30,80,60 20,40 50,40,90,90
#5 60,60,60  30,20,50,20,40 30,20,70,50,30  30,60,50,80
Blue and G1 $6 50 30 0 50
#7 60,50 10 10 40,100

At random or

Note on choosing response biased to blue

At random biased to grey

At random of
biased to blue

At random or
biased to grey

At random or

Percentage correct response ratios to the blue ball after substituting the light gray ball by four shades of darker grey (G2 to G5) in the
transposition tests. Correct response ratio: number of correct responses in ten presentations.
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