Hu suggests that our data support a
consolidation interpretation on the
strength of two arguments: (i) on in-
spection of our figure 1 (Z), that the
only two groups which showed “savings”
(these are, in fact, not savings scores
but mean-error differences) on the first
day of retention testing [groups LD(1-
10) and LD(1)] received strychnine 24
hours after initial training; and (ii) that
any facilitation in group LD(1) is
masked by training to a criterion of
learning. Let us consider these points.

Since retrograde facilitation of mem-
ory consolidation has been reported
after a single injection of strychnine
sulfate (2), it seems likely that a signif-
icant facilitation should have been de-
tected on day 1 of retention testing
if consolidation were affected. How-
ever, as Hu points out, differences
among the groups on day 1 of reten-
tion testing were not significant (initial
errors: F = 2.14, d.f. = 5,100, and .5 <
P < .10; total errors: F = 190, d.f. =
5,100, and P > .10). Consequently, we
are reluctant to draw conclusions on
the basis of such nonsignificant effects.
In a recent analysis of this phenome-
non, we looked at the effects of several
analeptic and stimulant drugs on the
long-term memory store and used a
similar paradigm (3). We examined re-
tention on day 1 and on learning to a
criterion in that study, and we found
no consistent relation between the
strength of drug effects on day 1 and
criterion. For strychnine sulfate, the
facilitating effect was of approximately
equal magnitude in both measures. If
the observed facilitation in this para-
digm were due to consolidation en-
hancement, one would expect the
strongest effect on day 1.

McGaugh and Krivanek (4) admin-
istered strychnine sulfate (either 0.1
mg/kg or 1.0 mg/kg) to mice at several
intervals before and after daily maze
training. The higher dosage of strych-
nine was effective at a longer pretrial
interval than the lower dosage. Al-
though they did not obtain a parallel
dosage-time relationship for administra-
tion posttrial it would have been
manifested between 1 and 2 hours post-
trial, but they did not examine this in-
terval. A similar dosage-time relation-
ship has also been demonstrated for
posttrial administration of d-ampheta-
mine sulfate (5)—that is, a higher
dosage produced effects at a longer in-
terval than the lower dosage. Since 24
hours is long beyond the effective inter-
val reported for strychnine, we would
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expect that the higher dosage we used
(1.0 mg/kg) would have had at least
equal efficacy to the lower dosage (0.2
mg/kg) at this extreme interval. How-
ever, neither groups HD(1) nor HD-
(1-10) showed savings.

A consolidation interpretation is un-
likely for a number of other reasons.
In the only direct measures of short-
term memory (STM) in mice, Alpern
and Marriott have demonstrated that
the gradient of STM in the C57BL/6
strain is less than 20 minutes, and no
longer than 20 minutes in any of the
other strains examined (6). Even al-
lowing for differences in task, the dis-
crepancy between 20 minutes and 24
hours is most impressive. More up-to-
date reviews of the consolidation liter-
ature than the one cited by Hu have
not reported facilitation of memory by
strychnine or other neural excitants ad-
ministered more than a few hours after
training (7). Hu suggests that the con-
secutive injection schedule used in our
study may have extended in some un-
known way the STM gradient to 24
hours. In most consolidation studies,
however, consecutive training-injection
sessions, almost always separated by 24
hours, were used (7). If the supposed
extension of the STM gradient is due
only to the repetition of injections, then
the time dependency reported for
strychnine’s effect on memory should
never have been obtained. In other

words, regardless of the interval post-
trial, the simple repetition of drug ad-
ministration each 24 hours should have
always produced facilitation by extend-
ing the gradient of susceptibility through
Hu’s unknown mechanism. Examina-
tion of the investigations cited above do
not support this notion.

For these reasons, we believe that
our data are best explained as support-
ing an hypothesis of facilitation of the
long-term store of memory.

HERBERT P. ALPERN
Joun C. CRABBE
Department of Psychology and
Institute for Behavioral Genetics,
University of Colorado, Boulder 80302
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Radar Mapping of the Moon: Central Peaks

Topographic mapping of the lunar
surface through radar interferometry
can provide critical information for in-
terpreting lunar processes. However, a
discrepancy in elevations determined by
radar and photographic techniques
raises questions concerning the precision
of present radar-derived lunar altitudes.
From radar mapping of the Alphonsus-
Ptolemaeus-Arzachel region, Zisk (1)
indicated that whereas the floor eleva-
tions of Alphonsus and Arzachel differ

by 600 m the central peaks of the cra-

ters are at the same altitude. This led
Zisk to suggest that the peaks are vol-
canic edifices contemporaneously fed
from a common magma chamber.
Radar measurements gave the heights
of the central peaks of Alphonsus and
Arzachel as 600 and 1200 m above
their respective floors, with a probable
error of better than 200 m. However,
from measurements of the lengths of

the shadows cast on Orbiter IV (2) and
Ranger IX (3) photographs, Alphonsus’
peak is 1100 m high and Arzachel’s is
1900 m high, with a probable error of
50 to 100 m. The highly accurate topo-
graphic map of Alphonsus prepared by
Wu et al. (4) from photogrammetry of
Apollo 16 metric camera pictures con-
firms this peak height for Alphonsus,
and measurements of shadows on photo-
graphs taken from the earth corrob-
orate the Orbiter height for Arzachel’s
peak (5). Experience indicates that
heights derived from shadow measure-
ments are not affected by systematic
errors large enough to explain the in-
consistency with the radar results. Thus,
topographic data do not support the
contention that the peaks are volcanoes.

There is an additional source of un-
certainty regarding the radar topograph-
ic map [figure 2C in (I)]; the central
peak of Alphonsus does not appear in
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its true position relative to the crater
rim, nor to the longitude-latitude grid,
which is offset 2 degree (15 km) from
its correct position. Are the altitude
errors related to these positional errors?

Recent studies have demonstrated
that central peaks in terrestrial impact
craters are rebound phenomena (6).
Ongoing work (2), which shows a cor-
relation between peak height and crater
diameter, and hence impact energy,
suggests that the same mechanism pro-
duced central peaks in lunar craters.
Correlation of the percentage of craters
with central peaks and crater rim
sharpness further implies that peak and
crater formation are at least approxi-
mately contemporaneous (7), and thus
reinforces the rebound hypothesis.
However, evidence for a rebound ori-
gin of central peaks generally does not
preclude the possibility that the Al-
phonsus peak may be volcanic, as its
morphology and structural setting sug-
gest. In any case, morphological differ-

ences of the rims and peaks of Alphon- -

sus and Arzachel, as well as the topo-
graphic data, argue against Zisk’s sug-
gestion that the two peaks had a com-
mon contemporaneous origin.
CHARLES A. Woon
Lunar and Planetary Laboratory,
University of Arizona, Tucson 85721
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Wood has brought up several points
which were not treated in my report
because of the need for brevity, but
have been discussed elsewhere (7).
The basic difference between an optical
shadow measurement of mountain
peaks and a radar measurement is that
the optical method gives the height of
each maximum on the profile of a
mountain, whereas the radar method
gives the weighted height of the whole
surface within the 2-km resolution of
the radar. Since the actual area of a
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peak is relatively small, and the weight-
ing factor (the strength of the radar
echo) favors slopes facing the earth,
the radar method tends to ignore nar-
row mountain peaks and favor the ele-
vation of the steepest slopes in hilly
terrain.

Wood has provided me with several
unpublished profiles of the Alphonsus
peak region, made by R. Turner of the
Lunar and Planetary Laboratory, Uni-~
versity of Arizona. These profiles show
that if the peak were centered on the
2-km radar resolution element (which
is highly improbable) the measurement
would yield a weighted elevation about
300 m lower than the optical peak,
whereas if the peak were located at one
edge of the element (which is equally
improbable) it would yield a weighted
elevation about 700 m low. The dif-
ference of about 500 m between the
optical and radar peak elevations seems
to be well within the probable range of
the systematic discrepancy, especially
since the difference is approximately
the same for both the craters Alphonsus
and Arzachel. The peak of the eleva-
tion measured by radar is not neces-
sarily even coincident with the visible
central peak.

The effect of these discrepancies on
the argument for recent volcanism is,
I believe, small. It is not so much the
elevations of the mountain peaks as
the elevations and alignments of the
elongated ridges, where the radar data

Genital Sensory Field

Komisaruk, Adler, and Hutchison
(7) report that the size of the genital
sensory field of the rat pudendal nerve
is larger in ovariectomized estrogen-
treated animals than in ovariectomized
controls. The observed median differ-
ences are in the order of a few milli-
meters in width and length or 67 mm?
in area. Also, the control and experi-
mental samples have overlapping ranges
in those measurements.

I have a number of questions regard-
ing the methods in this study:

1) The ratio between the total body
surface and the sensory area should
have been used instead of the absolute
field size. If the total body surface
area of the estrogen-treated rat in-
creased, the observed increase in the
sensory field might not be due to spe-
cific but to general effects. Komisaruk
et al. also used certain landmarks on

appear to be unambiguous, that give
the strongest support for the hypothe-
sized volcanic origin for these features.
I see no disagreement about the prior
existence of the central crater peaks,
created possibly by rebound flow at
the time the crater was originally
formed. If we are willing to carry the
discussion into the realm of conjecture,
the peaks might, by blocking the flow
through the presently visible fault, have
been the reason for the termination of
the central ridge structures only half-
way across the crater floors.

The offset of V42 degree in the seleno-
graphic grids is a result of the projec-
tion of the spherical lunar surface onto
the two-dimensional delay-Doppler
grid. The proper coordinates were used
to process the observations into maps,
of course, but the computer drafting
of the coordinate lines was erroneously
based on the center of the surface area
rather than the delay-Doppler projected
area.

Although there may yet be room for
a difference in interpretation of the
measurements, I believe that there is

-no unresolved discrepancy between the

two different sets of data.

STANLEY H. Zisk
Haystack Observatory,
Westford, Massachusetts 01886
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the skin to detect the enlargement of
the sensory field. If the positions of
these landmarks are subject to changes
in the total body surface area, they are
not reliable points of reference.

2) The authors note that the de-
flection of a single hair elicited a re-
sponse. If the skin was so sensitive,
how could they control their manual
stimulation so precisely as to be able
to detect a few millimeters of differ-
ences? A slight difference in the applied
pressure might result in a difference in
the size of the sensory field.

3) Komisaruk et al. do not give any
objective definition of a response other
than visual inspection of the oscillo-
scope screen. How can this be reliable
in multiunit recordings?

4) Although the authors emphasize
that the placement of the electrodes did
not bias the results, how can the oscillo-
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