
"the changes in visual input that is 
time-locked to the stimulus," referred 
to by Horel and Vierck, should have 
appeared in the stimulus-averaged rec- 
ord-and they did not. The importance 
of finding a process in the striate cor- 
tex that is sensitive to response-linked 
events should not be underestimated, 
regardless of whether the mechanism 
turns out to be central or a response- 
initiated peripheral stimulus. In either 
case, a mechanism exists within the 
primary sensory receiving systems for 
collating information about environ- 
ment-initiated events with those that 
are response-dependent. 
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Horel and Vierck have raised the 
question of whether the differences in 
evoked-response wave shape in generali- 
zation trials (CR) and in trials in which 
no behavioral response (NR) was elic- 
ited by the test stimulus might be attrib- 
uted to changes in head or eye position 
or movement toward the manipulandum. 
Of course, this question is relevant to 
proper interpretation of our observa- 
tions and was also of concern to us. 
Our opinion that our findings were 
not due to such factors is based upon 
three kinds of considerations. 

1) The animals in our study (1) 
were highly trained, having performed 
these responses consistently for well 
over 1 year. Recording sessions some- 
times lasted as long as 6 hours, with 
periods during which trials were pre- 
sented about once a minute. Gross 
changes in position occasionally oc- 
curred but were not accompanied by 
major changes in evoked-response wave 
shape. Usually, however, the cats sat 
relatively motionless in front of the 
manipulandum, mounted on an other- 
wise blank panel under overhead light- 
ing which illuminated the entire cage. 
Little movement of head or eyes could 
be observed during either CR or NR 
events. On numerous occasions the cats 
were carefully observed to establish 
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evoked-potential wave shape took place; 
no indication of movement was de- 
tected. 

The early appearance of component 
II, in the 21 trials resulting in generali- 
zation, shown in Fig. 2 of our paper, 
occurred long before any response was 
made and did not correlate with the 
response latency, as one might expect 
from an anticipatory movement. 

2) As illustrated in Fig. 1 of our 
paper, component II also appeared in 
nucleus reticularis, which does not 
map the retina. More intensive analysis 
of this phenomenon (2) shows that, dur- 
ing generalization, component II arises 
from an apparently endogenous proc- 
ess which appears in the visual cortex 
and the mesencephalic reticular forma- 
tion with shortest latency and subse- 
quently propagates to the lateral genicu- 
late. Therefore, this component would 
appear to have a central, rather than a 
retinal, origin. Similar potentials have 
been observed in other cats under com- 
parable conditions, frequently in non- 
sensory specific structures. 

3) These endogenous components of 
evoked responses seem to be related 
to the endogenous electrical activity 
seen in recordings from animals and 
man in studies that use intermittent 
rhythmic stimuli. There exists abundant 
evidence of neural responses which re- 
flect past rather than present stimula- 
tion: "assimilated rhythms" at the fre- 
quency of an absent stimulus have 
been observed in many species during 
intertrial intervals in various laborato- 
ries (3); "evoked" potentials appear at 
the time of expected stimuli in man 
(4); frequency-specific responses in var- 
ious structures can be elicited by a 
steady tone after pairing with a rhyth- 
mic flash (5); release of potentials at the 
frequency of stimuli used during train- 
ing has been observed during generali- 
zation to novel stimuli in various brain 
structures of the intact cat (6) and on 
the trained but not the untrained side 
of a split-brain cat (7); release of previ- 
ous temporal patterns of stimulation 
after change in the stimulus frequency 
has also been reported in the isolated 
cortical slab (8) and in single cortical 
cells (9). Phenomena of this sort have 
been reviewed (10). 

These various findings seem to sup- 
port the idea that certain components 
of the sensory evoked response and 
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terns of neuronal activity which relate 
to the perception of the stimulus and to 
the previous relevant experience of the 
organism. 
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Venus: Tectonic Activity 

Davidson and Anderson (1) proposed 
that the rate of volcanism and tectonic 
activity is greater on Venus than on 
Earth. Actually, the degree of tectonic 
activity, at least, is likely to be smaller 
on Venus if tectonic activity is caused 
primarily by convection currents in the 
mantle. 

Davidson and Anderson's conclusion 
was based on two assumptions. The 
first is that the surface temperature of 
Venus is about 200?C hotter than 
that of Earth. The second is that the 
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Venus: Tectonic Activity 

Davidson and Anderson (1) proposed 
that the rate of volcanism and tectonic 
activity is greater on Venus than on 
Earth. Actually, the degree of tectonic 
activity, at least, is likely to be smaller 
on Venus if tectonic activity is caused 
primarily by convection currents in the 
mantle. 

Davidson and Anderson's conclusion 
was based on two assumptions. The 
first is that the surface temperature of 
Venus is about 200?C hotter than 
that of Earth. The second is that the 
thermal gradient in the crust of Venus 
is about twice that in Earth's crust 
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(2). If the temperature gradient in the 
crust is linear, the first assumption leads 
to the conclusion that the Venusian 
isotherms lie about 10 km closer to 
the surface than the analogous iso- 
therms in Earth (for a gradient of 
19?C per kilometer) do. A consequence 
of the second assumption is that the 
1300?K isotherm must lie even closer 
by 20 km. Davidson and Anderson 
therefore concluded that the crust of 
Venus could even be floating on molten 
rock. 

If one makes the more reasonable 
assumption that the thermal gradients 
in the crusts of Venus and Earth are 
similar, the differences in the tempera- 
tures of the two planets at comparable 
depths become more modest. Qualita- 
tively, however, the arguments of Da- 
vidson and Anderson are not affected 
by dropping the second assumption. 

Suppose that the temperature gradi- 
ents in the crusts and upper mantles 
of Venus and Earth are similar. Sup- 
pose further that the upper mantles of 
Venus and Earth are similar in consti- 
tution. An effect of a higher surface 
temperature of Venus is a decrease in 
the distance from the surface at which 
the (presumed) low-viscosity (low- 
strength) layer lies. In the case of 
Earth, the low-viscosity layer presum- 
ably starts at a depth somewhat below 
140 km. If the surface temperature of 
Venus is indeed 200? to 300?C higher 
than Earth's surface temperature, its 
low-viscosity layer would begin at a 
depth of about 125 to 130 km. 

A low-viscosity or low-strength layer 
can cause mechanical decoupling of 
the crust from convection currents in 
the mantle of a planetary body (3). 
Whether or not decoupling occurs de- 
pends on the depth of the low-strength 
layer (4). If the depth is shallow, de- 
coupling occurs, but it does not occur 
if the low-strength layer lies deeper. 
In the latter case, convection currents 
below the low-strength layer cause de- 
formation of the crust. We estimated 
(3) that the critical depth of the low- 
viscosity layer, above which the crust 
is mechanically decoupled from the in- 
terior and below which it is mechanical- 
ly coupled, is of the order of 140 km. 
In the case of Earth, the low-viscosity 
layer appears to lie just deep enough 
to insure that the crust and upper man- 
tle are mechanically coupled to con- 
vection currents in the lower mantle. 
We suggest that, if Venus has a sur- 

face temperature which is appreciably 
higher than that of Earth, the low- 
viscosity layer may be raised to a level 
above the critical depth. The Venusian 
crust then is decoupled mechanically 
from the interior. If this decoupling 
does occur, tectonic activity arising 
from mantle convection currents must 
be less vigorous on Venus than on 
Earth. Whether volcanic activity is 
greater or less in this situation is a nice 
question. Intuitively, one might expect 
that, if there is less deformation of 
the crust, there will be less volcanic 
activity. However, the increased tem- 
peratures at depth could lead to in- 
creased volcanic activity, as suggested 
by Davidson and Anderson. 
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We admit that there is little well- 
confirmed data from which to infer 
surface conditions on Venus. We wish 
to point out, however, that the radia- 
tion-balance equations allow a consider- 
able outflow of heat from the planetary 
interior. The interior heat may even be 
necessary to maintain the surface tem- 
perature if the atmosphere is indeed 
made nearly opaque by suspended dust. 
Perhaps an interior heat flow that is 
larger than expected might resolve some 
of the difficulties inherent in the green- 
house model for the atmospheric heat 
balance (1). Therefore, it is not un- 
reasonable that the temperature gradi- 
ent at the surface might be much 
greater than on Earth (a factor of 2 is 
conservative). Of course, further spec- 
ulation would be useless unless measure- 
ments of subsurface thermal structure 
are forthcoming. Perhaps, as suggested 
by Pollack and Sagan (2), the phase 
variation of decimeter radiation might 
be used to deduce thermal gradients. 

If the crust is very thin, an extreme 
degree of crustal deformation would 
probably not be necessary to initiate 
volcanism; almost any subsurface frac- 
ture would result in molten material 
and gases being forced to the surface. 
In this regard, it would be very help- 
ful to know with more certainty the 
variations with pressure (and depth) of 
the melting points of crustal materials. 
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