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Abstract. Receptive fields of 382 neurons in the pulvinar were in- 
vestigated. The observed receptive fields were classified according to 
the neurons' responses to stakionary flashing light spots positioned in 
different parts of the receptive field. New receptive field types with 
multiple discharge centers were observed. Neurons with these receptive 
fields generally responded with multimodal discharges to moving 
visual stimuli. The background illumination resulted in a decrease of 
the number of on-off and off receptive fields whereas the number of 
the on receptive fields became higher. In a majority of cases the recep- 
tive fields with multiple discharge centers lost their responsivness du- 
ring *backgrou,nd illumination. The changes in the receptive field sizes 
measured ,by light spot in dark and light adapted conditions were attri- 
buted mainly to scattered light. The sizes measured by black stimuli 
under the same conditions remained constant. 

INTRODUCTION 

It has been established by several authors (9, 13, 21, 32, 42) that 
more than 30010 of cells in posterior tbalamic nuclei of the cat respond 
to various kinds of visual stimuli. These findings agree well with the 
morphologikal data (1, 11, 14, 20, 29) according to which there exist 
well - organized afferent and efferent connections of the gulvinar with 



the structures in the brain well known for functional significance in  
the central visual processing. These are superior colliculus, pretectum, 
lateral geniculate nucleus, visual cortex and the retina itself. Hence 
the pulvinar nucleus of the posterior thalamus is situated in a crucial 
point for visual messages from the retina through the extrageniculate 
pathway to the visual cortical centers. 

From this point of view it 1s interesting to investigate the functio- 
nal role of the pulvinar in the analysis of visual information. A com- 
prehensive study of the problem has been made recently by Godfraind 
et al. (13), Veraart et al. (42), Chalupe and Fish (9). The response 
patterns of neurons in posterior thalamic nuclei to different visual 
stimuli were investigated in detail and some characteristics of the  
structure of their receptive fields were described. After the funda- 
mental works of Hartline (16) numerous experiments were conducted 
in the visual structures other than pulvinar to establish a detailed 
structure of the receptive fields of visually driven neurons. The retinal 
ganglion cells and neurons of the lateral geniculate nucleus have mainly 
concentric types of receptive fields (15, 23, 24, 31, 36), the neurons of 
visual cortex have complex and hype~complex receptive fields along 
with simple fields (25, 26). Superior colliculus and pretectum contain 
visually sensitive neurons with homogeneous structures of their recep- 
tive fields (17, 18, 33, 40, 41). In the present paper we proceed from 
this point to describe the detailed organization of receptive fields of 
the pulvinar neurons. We believe that this organization underlies the 
mechanisms of response patterns of the visually driven pulvinar neu- 
rons. 

To demonstrate the dynamics properties of the receptive field orga- 
nization in the cells under investigation, we have tested the effects of 
background illumination, well known for its modulatory influence on 
the responses of visual neurons. 

METHODS 

Seventy six cats 2.5-3.5 kg of body weight were used for our 
experiments. They were anesthetized with ether for initial surgical 
preparation. After tracheotomy, cannulation of the cephalic vein and 
of the femoral artery, the brain stem was transected at the pretrigemi- 
nal level (4, 43). The head of the animal was fixed in a Horsley-Clarke 
stereotaxic apparatus modified for visual research. Small craniotomy 
was made above the projection are of the posterior thalamic region, 
The hole in the skull was then filled with soft wax to avoid brain 



pulsations. The animal was artificially ventilated (21 strokedmin). 
Stroke volume was 20 ml/kg of body weight. Arterial blood pressure 
was 90-120 mrn Hg. The h e a ~ t  activity was continuously monitored and 
the brain activity was tested by EEG record'iag. The body temperature 
was maintained between 37.5-38.5' by a heating pad. The nidtitating 
membrane was retracted by peosynephrine, the pupils were dilated by 
a O.lO/o solution of atropine sulfate and the corneas were covered by  
colntact lenses of a "0" dioptric power. The eye (immobilization was 
achieved by intravenous injection of Flaxedil (Gallamione triethiodide) 
in an in3tial dose of 80 mg followed by an infusion at the rate of 
40 mglh, or Ditiline (Diicrdid dicholin esther of succinic acid) was in- 
fected intramuscularly a t  7 pglkg of body weight every hour. 

The recording of single unit activity usually belgan 3 h after the 
ether anesthesia was discontinued. 

Methods of recording. Tungsten microelectrodes (22) were uised for 
recording the single unit adivity. They were electrolytically shar- 
pened and coated with a vinyl varnish. Their tip diameter was 1-5 pm 
and their resistance was 40-50 MQ. An identification of the action po- 
tentiials was performed prior to the recofding in orders to establish 
whether they originated from the neuronal soma or the axon (5, 24). 
Only the soma spikes were considered for analysis. Spikes were con- 
verted into standart pulses using a level-discriminating circuit. The 
level of triggering was adjuSted only for the unit under investigation 
and was continuously checked usin,g an oscilloscope. standart pulses 
were fed into an interspike interval analyser (10, 27). Its output was 
displayed on another oscilloscope screen as a dot pattern d~stribution. 
The abscissa corresponded to the time of stimulation and ordinate, to 
the logarhithmic scale of successive interspike intervals. Each dot 
corresponded to an individual spike interval. A ~uperposition of 15-30 
responses was made on stationary film. This was the main averaging 
method used in our eqeriments.  The ,number of dots was counted for 
each averaged response. 

Visual stimuli and receptive field plotting. A perimetric device with 
a circular concave screen with the Q 0.95, subtending 100' of the visual 
angle was used for plotting of the receptive fields and for projection 
of the vi'sual stimuli. The screen center was at a distance of 78 cm 
from !the anterior nodal points of thle cat's eyes. Estimations of the 
position of the area centralis were made using a narrow beam rever- 
sible ophthalmoscope (6, 30). The receptive field of each eye was 
plotted with the other eye covered a black shield. Manually held wands 
with black figures were used (squares and disks of different sizes, 
covered with black velvet to plot out the boundaries of each receptive 



field on the perimetric screen. After determination of the receptive 
field ;boundaries and of the optimal stimuli for triggering the cell, 
automatic stimuli were delivered from a projector system with a gal- 
vanometric device to which a mirror was attached. The whole system 
was controled by a low-frequency ,generato.r. The stat'ionary flashing 
.spots were positioned in different parts of the receptive field along its 
horizontal and vertical axes. Stimulation was performed with a frequ- 
ency of l/s (500 ms on and 500 ms off, the risetime for the onset of the 
light flash 'was 80 ms, and the decay-time ,was equal to 70 ms). The 
averaged response patterns for each point of stimulation were analyzed 
quantitatively and pattern diagrams were plotted. 

The backg~ou~nd illumination wals 0.05-20 lx and the intensities 
of the spot illumination, 0.5-50 Ix. The ratio of illuminances of the 
s'timulus spot to the background was maintained undser 10 except in 
some cases of dark adapta'tion. The measurements of the receptive 
field si'ze using black stimuli were more reliable than those using light 
spotk because of the absence of scattered liglht effec't's. 

A s'tereotaxic atlas of Jasper a,nd Ajm,one-Marsan (28) was used 
for determinatio'n of the pulvi'nar coordinates. After each experiment 
a n  electrolytic lesion was made via the recording microelectrode (0.5 
mA during 60 s). The brain was then ,perfused with saline solution 
(0.9OIo) followed by 10% fo.rmaline solution. After a week's fixation 
30 um .sections were cut and the localliza'tion of the electrode tip was 
chacked histologically. 

RESULTS 

A total of 382 visually-sensitive neurons in\ t'he cat's pulvinar were 
investigated, which constituted one-third of all neurons observed. Of 
the visual neurons 27OIo responded only to the movement of black 
objects and no discharges could be elicited in these neurons by light 
stimuli. Thirteen percent d the neurons could be activated only by 
movements of visual stimuli and did not respond to stationary light 
spots. The present study deals only with the neurons responding to 
the stationary flashing spots. Thus the receptive field characteristics 
were investigated in 262 neurons, which responded clearly to stationary 
light spots and to those moving through their reoeptive field. 

Upon isolation of a single unit at first the estimatio,n of its recep- 
tive field was done ~ a n u a l l y  with black stimuli. Afte~wards the recep- 
tive field was investigated by stationary light spot positioned in diffe- 
rent sections, generally along the horizontal and vertical axes of the 
receptive field. 



Figure 1 illustrates the distribution of the centers of the receptive 
fields for left-side pulvinar neurons in the visual field. White circles 
in the flgure represent the centers of receptive fitelds of f monocularly 
driven contralateral neurons. Black circles show the centers of contra- 
lateral receptive fields of binocularly driven neurons. As is seen from 
Fig. 1, most receptive fields of pulvinar neurons are situated in the 
lower temporal part of the visual field. 

A majority of investigated neurons ( 4 8 O / o )  had receptive fields with 
the longitudhal axis oriented horizontally. Twenty three percent of 
the neurons had vertically oriented receptive fields and 26O/o had 
a circular anrangement of their receptive fields. A small number of 
neurons (3O/o)  had receptive fields with boundaries which  we^ impos- 
sible to determine. 

The structure of the receptive fields in dark adapta6ion. In the 
flrst series of experiments the receptive fields were investigated in 
sem~darkness. Light spots of 5' in diameter were used with an illumi- 
nation of 5 lx against an almost dark 'background (0.05 lx). 

Fig. 1. Distribution of the ,receptive field centers of the left pulvinar neurons in 
the visual field. Open cimles r w e n t  contralaterally driven monocular receptive 
fields, filled circles are contralaterally driven binocular receptive fields. The po- 
sition of area centralis in this and all consecutive figures is marked by semi- 

fined circle. 



Accorai,ng to the pattern of responses to the dtationary spot flash, 
the receptive fie1,ds we,re classifiled .als  follow,^: on (15O/o), off (30°/o), 
on-off (380/0), simple (2O/o), the re'ceptive fields with multiple discharge 
centers named "multi~center" (12O/o) and concen'tric receptive fields 
(3O/o). 

Fi.gure 2 represents the didtlribution of responses of thie first two 
,groups of neurons, off (A) and on (C) to the flashing light spot posi- 
tioned along the lcngitudinal (horizontal) axis of the receptive field. 
Figure 2B, D shows the corresponding latzncy distribution of, the re- 
sponses. As can be seen from Fig. 2, both off and on neurons exhibit, 
skarp differences in the response amplitudes from the central zone 
of the field and from the periphery. As a rule, the light .spot flashi.ng 
in the central part of the receptive field yielded vigorous responses of 
the cell. Latency distribution msresponded well to the responsle pat- 
terns of the cells d ~ s p ~ a y i n g  sholr'ter latencies in the central ,part of 
the  receptive fields ,(Fig. 2B, D) and longer - on the periphery. , 
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Fig. 2. Dist'ribution of the evoked discharges and latencies of responses to flashing 
light spot in receptive fields of a n  off (A, B) and on (C, D) neuron. A, distribution 
of discharges along the horizontal axis of the receptive field of an off neuron; B 
distribution of latencies of each response obtained along horizontal axis of the 
receptive field described in A. C, distribution of discharges evoked by a flashing 
light spot in an  on receptive field along its horizontal axis; D, latency distribu- 
.tion in the receptive field described in C. On the abscissa the horizontal axis o.f 
receptive fields are ,presented in degrees. Ordinates i'n A and C indicate the num- 
ber of spikes during 15 repetitions of stimuli at each examined area of the recep- 
tive field. Ordinates in B and D indicate the latency of the averaged response in 

ms. Denotations are the same for all subsequent figures. 



An on-off receptive field which represents the third group is illu- 
strated in Fig. 3A. In every point of the field on-off responses were 
elicited by the flashing light spot. Although quanti'tatively the respon- 
ses to light on and off are nearly equal, the latency distlr'ibution is 
quite different, showing three times longer la'tencies to light off than 
to  on. 

Fig. 3. A, distribution of discharges evoked by the flashing light spot in an on-off 
receptive field. B, distribution of latencies for on  and off responses in the same 

receptive field. 

The fourth group was so-called "simple" type of the receptive field 
(2OIo). We called them "silnple" because of their resemblance to the 
simple fields in the visual cortex (25). These receptiw fields were 
composed of two quantitatively different parts (on  and off) although 
the boundaries between them were not as clear as in the case with 
the receptive fields of the vlsual cortical ,neurons. Thmey were rarely 
'observed in the pulvinar. 

The most interesting group of receptive fields seems to be the 



receptive fields with multiple discharge centers (12°/o). This p u p  was 
characterized by a non-uniform distribution of sensitivity bo the fla- 
shing light over the receptive field surface. Silent zones were observed 
intermingled with the regions having well-defined *responses to light on 
or off. The unequal distribution of sensitivity to light is shown in the 
receptive field presented in Fig. 4A. The neuron demonstrated in this 
figure had a receptive field with unequal distributi'on of sensitivity to 
light off. As is seen firom Fig. 4, there were small regions in the 
receptive field having on discharges intemingled with ailen't zones. On 
the other hand, off discharges could be evoked from every eq lo red  
area of the field. In Fig. 4B the latency distribution in the same recep- 
tive field is presented. 
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Fig. 4. A,  different distribution of intensity of responses to on and off. B, latency 
distribution in the same receptive field. 

The central zone of the receptive field presented ion Fig. 5A did 
not evoke 'any discharges tco the flas'hing spot, whereas the peripherah 
zones revealed a well-defined sensiti~i~ty to stationary visual stimuli. 
The same is true for the receptive field of another neuron shown in 
Fig. 5B, C, which represents the number ,of discharges of the cell to 
a spot light on and off along the horizon'tal (B) and vertical (C) recepr 
tive field axes. The central zone of the receptive field revealed poor 
responses to the flashing spot light. 



In an earlier study (21) we have described neurons which responded, 
to the motion of a light spot through their receptive fields by multi+ 
model distributions of spike discharges. Most of these neurons had 
receptive fields of a multicenter type. I 

Fig. 5. The off (A) and on-off (B, C) re- 
ceptive fields with silent central zones. A, 
the receptive field of an off-neuron whe- 
re the central zone remains non-respon- 
sive to stationary flashing light stpot while 
the surrounding zone gives prominent 
off-reiponse. B. C, distribution of dischar- 
,ges on horizontal and vertical axis of an 
on-off receptive field with silent zones 
existing both as in on and off responses. 

A small percentage of neurons (3%) constituted the sixth group 
hav~ng  receptive fields of a concentric type. Generally, these fields 
revealed on-off respolnses from their central part and on or  off res- 
ponses from the surrounding area, or  vice versa. 

The effects of background illuminution on the receptive field struc- 
ture. The second series of our experiments concerned the moklulatory 
effects of background illumination on the receptive fields in single 
pulvinar neurons and the dynamic properties of these receptive fields. 

One hundred five neurons were investigated at different levels 05 
light adaptation. A? first the characteristics of the neuponal responses 
to flashing stationary light spot were detemine'd in semi darkness. 
The percentage of the on-off neurons was highest (40°/o), the off 
neurons constituted 32O/o and on neurons 14010. Neurons with multi- 
center receptive fields cons'tituted 14O/o. 

Under light-adapted conditions the percentage of the on-off neurons 
sharp1 y decreased and became 13O/o, off neurons constituted 26% and 



the on neurons reached 30°/o. The multicenter receptive fields were 
transformed into homogeneous on or off, or became almost coinpletely 
unresponsive to light flashes. 310/0 of the neurons under study displayed 
a complete suppression of the evoked activity during light adaptation. 

The receptive field dimensions were estimated using flashlng light 
spots and moving black objects in semi-darkness and at different levels 
of background illumination. The data presented here suggest that cats 
can see black objects even In semi-darkness, when illumination of the 
perimeter screen is as low as 0.05 lx. Measurements of the receptive 
fields were performed under the same conditions using light spot 
stimuli. The main purpose of employing black objects as stimuli was 
to avoid the effect of the scattered light, which is inevitable when 
using light spots. All receptive fields studied during dark adaptation 
had larger sizes when measured by light stimuli in comparison with 
the dimensions estimated by black stimuli. This fact points to the role 
,of scattered light in this type of measurements. 

The data presented below show the effects of background illuminat- 
ion upon the apparent receptive field sizes (measured by light spot 
and  black stimuli) and upon the patterns of cell responses. 

Figure 6 illustrates a receptive field of an  on neuron. The number 
of spike discharges evoked by a flashing light spot in semidarkness 
and during a background illumination of 1.5 lx  and 5.25 lx is presented 
(Fig. 6A1, A2, A3). The intensity of the on response increased during 
background illumination (A2 vs. Al) but the size of the area yielding the 
spike responses was smaller. When measured by a flashing light spot, the 
boundaries of the receptive fields were larger in semi-darkness (Bl) 
than during light adaptation (B2, B3). Meanwhile estimations of field 
sizes by black stimuli (Fig. 6C) did not reveal any changes in the 
receptive field size in semi-darkness and during the illumination of 
the background (Cl, C2, C3). During light adaptation, the area of 
the receptive field sensitive to ligh't stlmuli appears to be smaller 
(Fig. 6B3) than that ~esponsive to black stimuli (Fig. 6C3). 

Figure 7 shows the changes in the response patterns and receptive 
field sizes of an off ,neuron measured in semi-darkness and at different 
levels of light adaptation. A slight decrease in the intensity of the 
respame occurred after switching the background illumination on (A1 
vs. A2-4). The receptive field size shrank after the illumination of the 
background (Fig. TBl vs. Fig. 7B2-4) When tes'ted by light stirnull. The 
receptive field sizes as measured by bladk stimuli (Fig. 7C1-4) stayed 
condtant and were cornperable to those measured by light stimuli on 
She illuminated backg~ound. 



Figure 8 illustrates the responses of an on-off neuron and changes 
sf its receptive field dimensions during background illumination. The 
"on-off responses recorded in semi-darkness were transformed into 
a weak on response during light adaptation (Al, 2). The receptive 
field measured by light stimuli had larger sizes in semi-darkness 
(Fig. 8B1) as compared with those for black stimuli (Fig. 8C1). After 
light adaptation only a small area in the visual field gave light induced 

Fig. 6. Effects of background illumination in an on receptive field. A, distribu- 
tion of discharges evaked by flashing light spot positioned at 5' intervals along 
horizontal axis of the receptive field in the dark (Al)  and different levels of 
baakground illumination (A2,3). B, the sizes of the rexptive field of the same 
neuron measured by light spot in the dank (Bl) and different l w d s  of background 
illumination (B2,3). C, the same receptive field measured by black stimulus 
in the dark (Cl) and different levels of background illumination (C2,3). The 
numbers on the right edge of the figure indicate the level of background illumi- 
nation. ST, the intensity of illumination of the light spot. Denotations are the 

same for subsequent figures. 

responses (Fig. 8B2), whereas the black stimuli elicited responses over 
the same area as in the semi-darkness (Fig. 8C2). Again we were con- 
fronted with the fact that light-sensitive region in the receptive field 
is of a smaller size than the region sensitive to black stimuli and is 
situated nearly in the center of the black field (compare Fig. 8B2 with 
Fig. 8C2). 

Some neurons which responded well to a flashing spot in semi- 
darkness lost their activity during light adaptation. The cell whose 



responses are presented in Fig. 9 demonstrates this property. As seen 
in Al ,  the cell responded by on-off discharges to the flashing light 
spot all over the receptive dield. Only the narrow celitral region failed 
to respond to light on. After the illumination of the background by 
1.5 lx, the responses of the cell had completely disappeared. Hence 
it Gas impossible to form any judgement about the receptive field size 
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Fig. 7. Effects of background illumination in a n  off receptive field. A, distri- 
bution of evoked discharges in  the dark (Al) and different levels of b a a r o u n d  
illumination (A2-4). B, sizes of the recaptive field measured by a light spot in 
dark (Bl) and different levels of baokground illumination (B2-4). C, sizes of the 
receptive field measured by a black stimulus in the dank (Cl) and at  different 

levels of background illumination (C2-4). 

when tested by light spot, during light adaptation while the isame 
light spot yielded responses over a large area of the visual field in 
semi-darkness (Fig. 9B). The receptive field of the same neuron tested 
by lack dimuli had the same dimensions in smi -da~kness  (Fig. 9C1) 
as under the light adapted conditions (C2, 3). 

To clarify the role played by scattered light in the estimation of 
apparent dimensions of the receptive field in semidarknless and under 



different levels of background illumination, a control series of ex- 
periments has been conducted. The aim of these experiments was to 
maintain a constant level of ligh't spot intensity against the lighting 
intensity of the background by 'thei,r proportional modification. This 
method allows one to sus'tain a constant amount of scattered light for 
different levels of bacground illumination. The results are shown on 
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Fig. 8. Effects of background illumination an on-off receptive field. A l ,  2, change 
of an on-off response to a week on response during light adaptation. B, the re- 
ceptive field size measured by light stimuli in semi-darkness (I), and after light 

adaptation (2). C, the receptive field size measured by black stimuli. 
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Fig. 0. Disappearance of the responses evaked by flashing light s~pot during back- 
ground illumination. A, the on-off responses evoked by light spot flashing through 
the receptive field. B, size of the receptive field as measured by light spot in 
dankness. C, size of the receptive field as measured by black stimulus in semi- 

-darkness (Cl) and at different levels of background illumination (C2, 3). 



Fig. 10. It is clearly seen from this figure that no changes in the re- 
cepti've field dimensions were observed while varying the illumination 
ole the [background. 
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Fig. 10. The sizes of the receptive field of a neuron as measured by light (A1-4) 
and black (Bl-4) stimuli. The illuminance ratios of the light spot to the back- 

ground remained constant for 1 through 4. 

The size of the receptive field pleasured by light stimuli in semi- 
-darkness and during background illumination did not change at a l l  
(Fig. 10A 1-4). The same is true for measurements with black stimuli. 
The results of these control experiments have confirmed our assumpt- 
ion that the changes in the sizes of receptive fields as measured by light 
stimuli for d i f f e ~ n t  levels of light adaptation are mainly due to t he  
presence of scattered light. 



DISCUSSION 

An attempt has been made in this study to classify individual neu- 
ronal receptlve fields in the pulvinar. The first three groups of re- 
ceptlve flelds have structure resembling those of the tecto-pretectal 
reglon (17, 18, 33, 41, 42). The receptive fields of the fourth group are 
slmllar to the simple receptive fields of visual cortex neurons as des- 
cribed by Hubel and Wlesel (25, 26). Thle most interesting are the re- 
ceptive fields of the fifth, group. These receptive fields are mosaically 
organized into excitable subunits interspersed wlth silent zones. One 
could compare these fields with the receptlve fields as described by 
Bishop et al. (7, 8) and Pettigrew et al. (35) who suggest the existence 
of the visual receptive fields with multiple discharge centers. Accord- 
ing to the assumptions of these authors such a structure plays an 
important role in the perception of dark and light boundaries of visual 
stirnull. From the functional ,point of view our earlier observations 
have induced us to put forward a suggestion that the receptive fields 
wi'th multiple discharge centers are specialized in the perception of 
the velocity and size of the visual stimuli. The sixth group is charac- 
terlzed by a resemblance to the coacen'tric type of receptive fields as 
described for  the lateral geniculate neurons (15, 24). There exists 
a central region in these fields giving a discharge pattern opposite to 
the one obtained on the periphery. The center is predominantly on-off 
wi'th on or off responses from thfe surround. 

The second series of e-eriments dealing wi'th the influences of 
background illumination on the receptive field structure of neurons 
in the pulvinar showed that the state of adaptation significantly modi- 
fied the cell's response patterns to the light stimuli. 

Kuffler (31) in his early experiments had emphasized that the re- 
ceptive field size of the retinal ganglion cells depended on the stlmulus 
intensity, the size of the exploring spot and the state of dark adapta't- 
ion. Numerous experiments performed in the retina (2, 3, 12), and a t  
subcortical (15, 19) and cortical (34, 37-39) levels indicated the mo- 
dulatory effects of light adaptation on the functional characteristics 
and receptive field size of visually sensitive neurons. The main result 
obtained showed that under dafik adapted conditions the receptive field 
lslze was much greater than that measured under light adaptation. 
Hypotheses were put forward (12, 39) on the role of inhibitory 
processes underlying the mechanisms of changes in the receptive field 

1 size. 
The results presented in this ,study show that the receptive field 

measured in semi-darkness using light or bladk stimuli have different 



size; the former generally being larger. Under light adaptation this 
)difference is reversed and the light - sensitive area becomes smaller 
than that measured by a black stimulus. The observed discrepancies 
are probably caused by the presence af mattered light. In the dark, 
evidently, a strong scattered light is present around a light spot, 
whereas the black stimuli are deprived of ~ t .  So the dimension of the 
receptive field for light spot become greater than those measured by 
blackstimuli. Illumination of the balclqground produces a sharp decrease 
in the amount of scattered light, resulting in the reduction of the size 
of 'the receptive field. The black s t~mul i  ,serve as a good control for 
the  scattered light effects. Experiments with simultaneous proport- 
ional changes of the luminancies of the flashing light spot and the 
background showed no changes in the dimensions of the receptive 
field due to a transition from dark to the light adapted conditions. 
It seems that modulatory effects of background illumination concerned 
mainly the patterns of neuron responses and did not affect its re- 
ceptive field dimensions. A conclusion could be drawn that the changes 
in the sizes of receptive fields described by other authors (12, 39) were 
conditioned mainly by scattered light. 

The next problem to deal with is the differences in sizes of the 
receptive fields measured by light and black stimuli during backgro- 
und illumination. In a majority of cases the receptive field for the 
llght s'timulus is smaller than that measured by black stimulus. On 
the basis of the observation the suggestion has been put forward that 
the receptive fields of visually sensitive neurons in the pulvinar 
possess discrete regions sensitive to different types of stimuli. Its seems 
that a greater part of the receptive field is specialized in the percept- 
ion of black objects, while a small area mostly in the center of the 
black field has a high sensi'tivity to light. However, any suggestions 
a b u t  specific channels for  the perception of light and black stimuli 
would be partly speculative and simplified and need fur'ther studies. 
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