The Timing of Sensations: Reply to Libet

Patricia Smith Churchland

Philosophy of Science, Vol. 48, No. 3. (Sep., 1981), pp. 492-497.

Stable URL:
http://links.jstor.org/sici?sici=0031-8248 %28 198109 %2948 %3 A3 %3C492%3ATTOSRT%3E2.0.CO%3B2-7Z

Philosophy of Science is currently published by The University of Chicago Press.

Your use of the JISTOR archive indicates your acceptance of JSTOR’s Terms and Conditions of Use, available at
http://www jstor.org/about/terms.html. JSTOR’s Terms and Conditions of Use provides, in part, that unless you
have obtained prior permission, you may not download an entire issue of a journal or multiple copies of articles, and
you may use content in the JSTOR archive only for your personal, non-commercial use.

Please contact the publisher regarding any further use of this work. Publisher contact information may be obtained at
http://www jstor.org/journals/ucpress.html.

Each copy of any part of a JISTOR transmission must contain the same copyright notice that appears on the screen or
printed page of such transmission.

JSTOR is an independent not-for-profit organization dedicated to creating and preserving a digital archive of
scholarly journals. For more information regarding JSTOR, please contact support@jstor.org.

http://www jstor.org/
Mon Oct 23 20:50:00 2006



DISCUSSION:
THE TIMING OF SENSATIONS: REPLY TO LIBET*

PATRICIA SMITH CHURCHLANDY

Department of Philosophy
University of Manitoba

Evidently Libet would prefer that philosophers just accept as correct
his hypothesis that there is backwards referral of experiences, and that
we restrict our attention to sorting out the ‘philosophical’ consequences
for the mind-body problem. But matters cannot be divided and despatched
with such simplicity, for if we are to understand the implications of the
hypothesis, we must first understand the hypothesis itself, which in turn
necessitates understanding how it is supported, whether the data are better
explained by alternate hypotheses, and so forth. The boundaries between
science and philosophy cannot be sharply drawn, and qua philosopher,
one is sometimes obliged to decline to simply take the word of a sci-
entist that his hypothesis is so well supported as to be accepted, and hence
obliged to examine carefully and thoroughly the basis of the case. My
analysis (1981, pp. 165-81) of Libet’s work focused both on his experi-
mental results, and also on whether his results, if interpreted as showing
backwards referral, imply anything significant for the mind-brain identity
thesis. My evaluation was harsh, in that I found much to criticize on both
counts. In studying Libet’s reply (Libet 1981, pp. 182-97) to that anal-
ysis, I do not find anything to assuage my misgivings, nor anything which
would incline me to revise my judgment. There are however, several
matters raised in his reply to which a response is necessary. In what fol-
lows, I shall discuss briefly his results from medial lemniscus stimulation,
and the matter of ‘‘adding 100msec.’’ to establish 500msec. as the period
of neuronal adequacy for skin stimuli. In the appendix is the data table
for the reaction time experiment conducted by David Martin and me.
Accompanying the table is a brief description of the methods.

The version of my paper presented viva voce in Ann Arbor contained
a discussion of Libet’s data from medial lemniscus (LM) stimulation, and
of why, in my view, it did not lend significant support to the retroactive
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referral hypothesis. Since I had provided substantial objections to his
hypothesis quite apart from these criticisms, I judged that the final version
of the paper would not be appreciably strengthened by their inclusion,
and that, on the other hand, the paper might be more readable without
them. However, in his reply to my published criticism, Libet emphasizes
the LM data (his reply, p. 186ff., and p. 192) and accordingly, it be-
hooves me to present my reservations now.

Libet explains that the backwards referral hypothesis makes a *‘startling
prediction’’ and that the prediction is borne out, therewith confirming the
hypothesis. (his reply, p. 187; Libet et al. 1979) The prediction is this:
if the skin and the LM are stimulated at the same time, the subject will
report them as felt together. This should happen, says the hypothesis,
because (1) the LM had been found to require a 500msec. pulse train
before neuronal adequacy for the conscious sensation is achieved, (2) skin
stimuli are alleged to have a similar period of neuronal adequacy, and (3)
the wave forms resulting from LM and skin stimulation are sufficiently
similar to suggest that both are referred backwards in time. The prediction
is thought to be startling inasmuch as it is unlikely that the prediction will
be true unless both sensations are referred backwards in time. As de-
scribed, the prediction is rather risky, but as actually tested, it was not,
and indeed, as I shall show, the results obtained are more straightfor-
wardly explained on the commonplace hypothesis that skin stimuli have
a neuronal activation period of roughly 100msec., and neither the LM
nor the skin sensation is referred backwards in time.

Two points are important in determining how startling the results were.
First, the test was conducted not with the stimulus intensity for a
500msec. pulse train, but with an intensity such that a 200msec. pulse
train would produce the sensation. Technical reasons are cited for this
adjustment. (his reply, p. 187) Now the choice of stimulus intensity
makes a considerable difference to the interpretation of the data, for, and
this is the second point, a close look at the data shows subjects to be
highly inaccurate in temporal ordering of sensations when the stimuli are
separated only by some 100msec., and this is so even when both stimuli
are cutaneous. (Libet et al. 1979, p. 210) At 100msec. ISI subjects typ-
ically report the sensations as felt together. This implies that the subjects
are poor at distinguishing sensations separated by only 100msec. inter-
vals, and consequently, that reports of simultaneity do not entail simul-
taneity. As to the test then, assuming with Libet that the LM sensation
starts roughly 200msec. after the stimulus onset, how significant is it that
when the LM and skin stimuli are presented together, they are reported
as felt together? It certainly cannot be inferred that the sensations were
felt at exactly the same time—but at most, that they were felt somewhere
within 100msec. or so of each other. Is it possible then that the LM and
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skin sensations were separated by 100msec. or so, and neither was re-
ferred backwards in time? Indeed it is. Libet’s interpretation of the data
assumes that skin stimuli have a long neuronal activation period, yet there
is no sound evidence that this is so. (Churchland 1981, pp. 169-76, and
see below) Other data (Churchland 1981; and appendix this article) sug-
gests a much shorter neuronal activation period. On the hypothesis that
skin stimuli have a neuronal activation period of some 50-150msec., then
simultaneously presented LM and skin stimuli are likely to be reported
as felt together—without any backwards referral of sensations. On this
hypothesis, the skin sensation would be produced first, at about the
100msec. mark, and the LM sensation produced later, at about the
200msec. mark; the two sensations are separated only by 100msec., and
intervals of that magnitude tend to go undetected, hence the reported si-
multaneity. This is the simpler and less exotic explanation of Libet’s re-
sults with LM stimulation. If he had run the test with 500msec. inten-
sities, and had got similar results, that might have been startling. But he
did not run that test, and we do not know what the results would have
been if he had.

One final remark on the LM results. Even if it be supposed that the
sensations arising from the simultaneous skin and LM sensations are felt
at exactly the same time, the delay in neuronal adequacy for skin stimuli
may well be an artifact of the setup. That is, it is entirely possible that
direct electrical stimulation of the LM gums things up slightly for incom-
ing signals from the periphery, so that when the skin and LM are stim-
ulated together, there is abnormal delay for the skin stimulus. In sum,
close examination of the LM experiments reveals that they cannot be
accorded the significance Libet claims, and they do not provide the con-
firmation of the backwards referral hypothesis which Libet seeks.

The question of the delay between skin stimulus and neuronal adequacy
for awareness of the sensation is nettlesome. In making his case for back-
wards referral, Libet adopts 500msec. as the delay, though he readily
admits (Libet 1973) that there is considerable variation between subjects,
with some subjects giving a much smaller figure. The ordering test has
a major design flaw because it assumes the 500msec. figures for all sub-
jects, but to be significant, the test should have a within-subjects design.
That is, in setting up the ordering test, the relevant period of neuronal
activation for skin stimuli must be the one established for the individual
being tested—not an average, or the figure for the slowest, or the figure
for the fastest subject. Otherwise the results from the ordering test are
meaningless.

Further to this point is the matter of adding 100msec. to the ISI’s in
the masking test. (See Libet’s reply, p. 190) I had noted with concern
(1981, p. 174) that though Libet adopts 500msec. as the standard latency
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for skin stimuli, in fact he had just one subject who got masking effects
at 500msec. ISI. Libet acknowledges that this is true, but complains that
it is a ‘‘distasteful distortion’’ (his reply, p. 190) because 100msec.
should be added to the ISI’s of the ‘faster’ subjects, and that when this
““correction’’ is made, it is acceptable to claim 500msec. as the standard
latency for skin stimuli. So far as I can determine, the argument for this
adjustment is not presented in Libet’s published work, but in any case,
he did indeed tell me to make the adjustment in our exchange of letters.
While willing to oblige, I finally could not find his reasons persuasive.

The first and simpler point is this. For the masking tests, Libet wants
to discount the first 100msec. in the pulse train of the second stimulus
(cortical), thereby extending the actual ISI to a longer, ‘‘effective’’ ISI.
For example, the actual interval between the first stimulus (skin) and the
second stimulus (cortical) may be only 200msec., but it gets extended
by the adjustment to 300msec. But the first 100msec. of the cortical stim-
ulus cannot just be discounted — they are certainly necessary for masking
the skin stimulus, even if, on their own, they are not sufficient. It is not
as though nothing is happening during the first 100msec. of cortical stim-
ulation; the first 100msec. of stimulation is part of the stimulation, not
part of the inter-stimulus interval.

The second and related point is that his rationale for adding 100msec.
to the ISI’s assumes that the masking by cortical stimuli is not a short-
term memory-attention effect, and my considered view is that we do not
know anything like enough about the matter to make this assumption.
Libet rejects the STM-attention hypothesis on grounds that he gets ret-
roactive enhancement by cerebral stimulation (Libet’s reply, p. 190ff.,
and also 1978) and he claims it is ‘‘obvious’’ that cannot be an STM-
attention effect. Reason counsels otherwise. First, the enhancement effect
was obtained in subjects in whom masking could not be obtained (Libet
1978, p. 73), and it was apparently achieved by stimulating a different
part of the cortex than that stimulated for masking. So it could well be,
for all we know now, that masking by cortical stimulation is an STM-
effect, while enhancement is not, and in any event, given the differences
in experimental setup, we certainly cannot assume that a similar explan-
ation underlies both effects. Moreover, there is no reason in principle
why enhancement cannot be an STM-attention effect. Recall that subjects
were reporting after the fact, and it may be that their recollection of the
comparative vividness of sensations was affected by the intervening cor-
tical stimulation. It may be obvious that enhancement is not an amnesic
effect, but amnesic effects are not the only effects of short term memory
and attention.

Accordingly, these reasons inveighed against acceding to Libet’s in-
struction that 100msec. should be added to the masking ISI’s, and thus
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what Libet sees as a ‘‘distasteful distortion’’ is finally a substantive dis-
agreement between us concerning the adequacy of the justification for
adding 100msec. Lastly, it should perhaps be asked whether adding
100msec. to the masking ISI’s is enough to yield 500msec. as the ac-
ceptable figure? Since Libet has not published data tables for the masking
tests, no precise answer can be given. However, insofar as he admits
most subjects gave an actual figure of 200msec. (his reply, p. 185 and
1978, p. 72) adding 100msec. still gives most subjects only 300msec.,
substantially in arrears of the claimed 500msec.

In conclusion, the hypothesis that there is standardly a backwards re-
ferral in time of conscious experiences remains for me an infirm and
unconfirmed hypothesis. My original objections have not been met in
Libet’s reply; e.g., there is no sound evidence for the claim that the neu-
ronal activation period for skin stimuli is 500msec., and in the ordering
test it is undetermined when the cortically induced sensation begins. Be-
sides the serious design flaw in the ordering test, there are too many
contestable and problematic assumptions, too many thin-spun inferences,
too many long-reach and tenuous interpretations of the data to make Lib-
et’s case convincing. Some of the disagreement between Libet and me
might be resolved by further experiments. However, as argued at length
(Churchland 1981), even if the hypothesis should be confirmed, I see no
especial problem for physicalism.'

APPENDIX

Table 1. Mean verbal reaction time to electrical pulses given to the skin on the back
of the hand. (s = 9)

Shock Level R. Time (msec.) Stan. Dev.
Very faint 578 265
Faint but definite 358 113
Strong 303 50

We used nine right-handed subjects, seven males, two females. We attached electrodes
to the skin on the back of the right hand, and the stimulus consisted of brief electrical
shocks. By means of shock work-up, we determined for each subject a voltage at which
the sensation was faint but the subject was not uncertain about whether or not he felt it.
Judging from Libet’s discussion of his methods (Libet 1973, 1978, Libet et al. 1979) this
intensity is comparable to what he used. Nonetheless, for comparative purposes, we in-
cluded two additional levels of intensity, one slightly lower intensity at which the sensation
was very faint and the subject sometimes failed to detect its presence, and one at a level
higher than the first but short of being painful. The three levels we called, respectively,

'While neither my paper nor my reply is the appropriate place for a thorough discussion
of the significance of introspection for the mind-body problem, perhaps some bibliograph-
ical suggestions might be useful for those who, like Libet, wish to pursue the question.
See, e.g., Armstrong (1968), P.M. Churchland (1979) and (forthcoming), Dennett (1978)
and (1979).
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“‘faint but definite’’, ‘‘very faint’’, and ‘‘strong’’. The stimuli were delivered in groups
of ten for any given intensity, and were presented at randomly timed intervals. The order
of presentation of intensity-type was varied across the subjects. The subject was instructed
to say ‘‘go’’ as soon as he felt the sensation, and was allowed one practice trial at each
intensity. The vocal response time was picked up by a microphone placed close to the
subject’s mouth and was recorded by the computer which then calculated the time. On our
data, Tukey’s test indicates that the difference in reaction time between ‘faint but definite’
and ‘strong’ stimuli is clearly not significant, though the difference between these and
‘very faint’ is substantial (P < .01) This suggests that the longer response time for very
faint stimuli may be due to uncertainty and hesitation on the part of the subject.
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