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This report describes a method of restricting visual stimuli 
either to the frontal or to the lateral visual field in pigeons, 
using goggles and colored filters. This technique permits the 
sequential or simultaneous presentation of discriminative 
stimuli to each eye separately for the study of inter-hemis
pheric transfer of visual information. Behavioral data are 
presented to demonstrate the adequacy of the method. 

The simultaneous presentation of visual stimuli to 
each eye separately has been accomplished by use of 
a device in which each eye is covered either with 
oppositely polarized filters (Trevarthan, 1962) or 
color filters with no overlap in spectral transmittance 
(Gazzaniga, 1966; Mello, 1967; Robinson & Voneida, 
1964). The discriminative stimuli are constructed of 
the same polarized or colored material as the goggle 
filter. Each filter transmits only the discriminative 
stimulus pattern constructed of the same color or 
polarized filter. The use of polarized filters is contra
indicated in a free-ranging pigeon since the pigeon 
could tilt its head so that the eye covered with a 
vertically polarized filter could detect a stimulus 
projected through a horizontally polarized filter. 
Method 

A modification of the goggle originally described by Catania (1963) 
is shown in Fig. 1.3 Goggles are attached to the pigeon's scalp with 
a fast-setting dental acrylic. The basic goggle (Fig. 1a) is constructed 
from brass tubing 1/32 in. thick with a 9/16 in. inner diameter'and a 
5/8 in. outer diameter. The tubing is cut at a 450 angle leaving a 
1/16 in. land. The longest portion of the goggle measures 11/16 in. 
The addition of a machine nut (2-56). filed flat on one surface and 
soldered directly to the side of the goggle (Fig. 1b), makes it possible 
to affix any type of goggle cover to the goggle with a 2-56 machine 
screw. 

A second modification of the basic goggle is the rectangular hole 
(9 mm x 7 mm) in the side which exposes the pigeon's lateral visual 
field (Fig. 1c). This side aperture permits presentation of laterally 
placed visual stimuli to the lateral visual field. Filters can be at
tached to this surface permanently with dental acrylic or temporarily 
with electrical Scotch tape. 

In order to restrict discriminative stimuli to each eye separately, 
the goggles were covered with red and blue filters which were ce
mented between two oval sheets of 0.040 in. clear Plexiglas, with 
Dupont Duco cement. The spectral absorption of the Plexiglas was 
analyzed with a Beckman DU Spectrophotometer. The absorbence 
(lo~OI/I) values obtained were comparable across the visible spec
trum. The red (No. 29) and blue (No. 45) Wratten filters selected 
have no overlap in spectral transmittance. The dominant wavelength 
of Wratten Filter No. 45 is 486.6 with a range of transmittance be
tween 440 and 540 mil. The dominant wavelength of Wratten Filter 
No. 29 is 632.7 with a transmittance range between 610 and 700 mil. 
Discriminative stimuli were constructed from the same Wratten 
filters and projected through an in-line digital-display device ob
tained from Industrial Electronic Engineers, Inc. Since there is no 
overlap in the spectral transmittance range of these red and blue 
Wratten filters, oniy a red stimulus can be detected through the red 
filter and a blue stimulus appears black to the human observer. 
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In order to insure that pigeons could not detect a blue stimulus 
while wearing red goggles on the basis of any other cues, pigeons 
were trained to discriminate a blue horizontal line (8-) from a blue 
vertical line (S;.) while wearing blue goggles. Subsequently, dis
crimination performance was tested under the following conditions: 
(1) blue goggles and blue discriminative stimuli (as during train
ing); (2) blue goggles and red discriminative stimuli; (3) red goggles 
and red discriminative stimuli; (4) red goggles and blue discrim
inative stimuli. In each instance, the discriminative stimuli used 
during testing were the same as those used during training. 

Pigeons were trained for 10 sessions on a chain ORO VI 1 sched
ule of reinforcement. The details of the training procedure and 
apparatus have been more fully described in previous reports (ef., 
Mello, 1966). When the positive stimulus (S;.) was displayed upon 
the response key, the first peck after a variable interval of time 
(averaging 1 min.) resulted in access to grain for 6 sec. Five
min. presentations of S;. alternated with presentations of the negative 
stimulus (8-) during which no reinforcements were available. Ter
mination of the 8- was contingent upon the pigeon's withholding 
pecking for a period of 1 min. in the final reinforcement schedule 
(chain ORO VI 1). 

Tests were run under extinction conditions and the discriminative 
stimuli (S;. and 8-) were presented successively for 1 min. periods. 
The test sequence was divided into four consecutive blocks of eight 
stimulus presentations. During the first and third block of eight 
stimuli, the color filters over the discriminative stimuli and over 
the pigeons' goggles were different. During the second and fourth 
block of eight stimulus presentations, the color filters over the 
stimuli and the goggles were the s arne. This sequence of alternate 
8-min. periods was used to distribute the possible effects of no 
reinforcement on the response rate equally between the two condi
tions. 

Results and Discussion 
The data presented in Table 1 show that trained 

pigeons were able to discriminate S+ from S- only 
under conditions where the same filters covered the 
goggles and the discriminative stimuli. When pigeons 
(RB-83 and YB-4) wearing blue goggles were presented 
with red discriminative stimuli or the converse (RB-82), 
there were no responses or the distribution of re-

FRONTAL VISUAL FIELD LATERAL VISUAl. FIELD 

Fig. 1. Goggles to pennit restriction of visual stimuli to the 
frontal or lateral visual field of each eye separately. (A) the basic 
goggle cut from 1/32 in. brass tubing; (8) a machine nut (2-:16) 
soldered to the goggle to which a cover can be attached with a 
machine screw (2-56, 1/8 in. round head); (e) an aperture to pennit 
stimulation of the lateral visual field. 
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Table 1. Comparison of responses during four sequential extinction tests when the colored rilters 

over the pigeons goggles and the discriminative stimuli were the same and dirterent. Pigeons 

were trained to discriminate between a vertical (8+) and a horizontal (S-) rectangle. 8+ is the 

stimulus associated with reinforcement and S- is the stimulus never associated with reinforce-

ment for responding. 

Goggle and Different 
Stimulus Filter 

Same Different Same 

Pigeon 5+5- 5+ S+ ~~ S+ 5- S+ 5+ 5- S+ 

S+ & 5-
RB-82 
(Red Goggles) 0 0 (--) 179 40 

RB-83 
(Blue Goggles) 27 24 (52%) 170 6 

YB-4 
(Blue Goggi es) 13 7 (65%) 225 15 

sponses to St and S- were close to chance. These 
behavioral data are consistent with the expected re
sult since there is no overlap in the spectral trans
mittance range of the red and blue filters. However, 
one pigeon was run on a regular training session with 
red discriminative stimuli, while wearing blue goggles, 
in order to insure that discrimination did not occur 
under conditions of differential reinforcement. 

A comparison of the cumulative records of the 
performance of RB-83 with different filters over the 
goggles and stimuli and with the same filters over 
goggles and stimuli, on the tenth day of training, is 
presented in Fig. 2. It is apparent that although its 
performance indicated a good discrimination between 
St and S- on Day 10, these stimuli exerted no control 
over response behavior when the goggle filters were 
different from the stimulus filters even though the 
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Fig. 2. Cumulative records of responses during discrimination 
training using a two-component schedule of reinforcement (chain 
DRO VII). The upper trace in each record represents cumulative 
responses as a function of time and each downward deflection of 
this pen indicates the occurrence of a grain reinforcement. The 
lower trace in each record indicates the schedule of reinforcement 
in errect: Where the pen is elevated, the stimulus was a vertical 
line (8+) and responses were intermittently reinforced; where the 
pen is depressed, the stimulus was a horizontal line (S-) and 
responses were not reinforced. Any response during S- prolonged 
the duration of S-, and return to 8+ was contingent upon zero 
responding for a period of 1 min. The 8+ is present in the first 
segment of each record. 

16 

S+ & 5- 5+&5- 5+&5-

(82%) 0 0 (--) 109 0 (100%) 

(97%) 29 16 (64%) 104 14 (88%) 

(94%) 0 0 (--) 52 0 (100%) 

schedule of reinforcement was identical. This per
formance disruption indicates that the blue goggle 
filters effectively prevented visual stimulation by the 
red stimuli; i.e., the pigeon was unable to perform 
a previously learned discrimination on the basis of 
other, uncontrolled cues. 

This technique provides a method to train pigeons 
on separate discrimination problems with each eye, 
either sequentially or concurrently, merely by mani
pulating the color of the filter over the goggles and 
the color of the discriminative stimuli. Finally, this 
procedure makes it possible to examine the capacity 
of the pigeon to compare two stimuli, each of which 
are presented separately to one eye with respect to 
their similarity or difference in size or orientation 
(cf., Mello, 1967). 
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