
Increase in Locomotor Activity 
Following Shielding of the 
Parietal Eye in Night Lizards 

Abstract. The number of movements of 
matched groups of night lizards in a pho- 
tothermal gradient was recorded over 
periods of weeks. The placement of an 
aluminum foil shield over the parietal eye 
in one group was followed by an increase 
in activity over the control group. 

Stebbins and Eakin (1) have demon- 
strated behavioral changes in several spe- 
cies of iguanid lizards following ablation 
of the parietal eye, compared to sham 
surgery. Increases in exposure to light 
and in distance moved from point of first 
capture in the field were noted. Inciden- 
tal observations suggested that an in- 
creased restlessness accompanied these 
effects. A similar response to light could 
be induced by inserting a small alumi- 
num-foil shield over the parietal eye 
through a slit in the deciduous stratum 
corneum of the interparietal scale. Place- 
ment of the foil to one side of the "eye" 
afforded a control. The shielding tech- 
nique has been employed in the present 
study to determine whether the parietal 
eye exerts a measurable influence on lo- 
comotor activity. 

Desert night lizards, Xantusia vigilis 
vigilis, were collected in Kern County, 
California, in the winter and spring of 
1957-1958. They were maintained at 
room temperature (20 to 25?C) and 
supplied periodically with water and 
Tenebrio larvae. There was no feeding 
immediately before or during activity 
tests. Water was supplied on the day be- 
fore each of the testing phases of an ex- 
periment. 

Two spring-balanced lever actographs 
(2) made of balsa wood recorded loco- 
motor activity. Each activity chamber 
provided a space 46 by 9 by 2 cm for 
movement of the lizards. The central 
part of the cover was of transparent 
Saran wrap, 30 by 9 cm; the ends were 
shaded with balsa wood, 8 by 9 cm. A 
photothermal gradient was produced by 
a 100-watt light bulb with reflector over 
the fulcral end, about 10 cm above the 
cover. Illuminance, as measured with an 
exposure meter (3), gave direct light 
readings of 0.5 and 5, as transmitted to 
the two shaded areas, and of 1.2 to 1200 
under the transparent part of the cover. 
The temperature extremes of 17? and 
41 ?C, maintained constant within 1.5 ?C, 
exceeded the range favorable for activity, 
to judge from field microclimate stud- 
ies. The apparatus was situated in a 
part of a refrigerated room kept at 14? 
to 16?C. Observations of the activity 
chambers were through one-way glass. 
The actograph scribers were adjusted 
for a sweep of 15 cm, with 10 g at 47 cm 
from the fulcrum. Recordings were made 
on a long-paper kymograph moving at 
0.308 cm/min. Each vertical line show- 
ing an angular displacement, regardless 
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of amplitude, was counted as a locomo- 
tor movement. 

Innate differences in locomotor per- 
formance of two matched groups of liz- 
ards were determined first. Before the 
establishment of this control, baseline 
aluminum-foil shields, 1 mm square, had 
been inserted into a position to one side 
of the parietal eye. For these and subse- 
quent manipulations the lizards were 
placed under brief cold anesthesia by 
embedding them in crushed ice. Activity 
was recorded after 12 to 20 hours in the 
chamber. A test of activity made before 
the control operation in one experiment 
(Fig. 1, experiment 3, May) indicated 
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that the operation did not alter mark- 
edly the animals' subsequent locomotor 
performance. 

The group that had established itself 
as the less active was selected for ex- 
perimental shielding, and the foil was 
maneuvered into position over the "eye." 
In the more active group the foil was 
moved to a different control position. 
Further activity was recorded for about 
two weeks. The experimental and control 
conditions were then reversed in the two 
groups, and measurement of activity was 
resumed for about 10 days, until the ter- 
mination of the experiment. 

A total of 50 lizards have been tested 
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Fig. 1. Locomotor performances of groups of lizards with manipulations of a shield over 
the parietal eye. Scores are relative to those of matched groups whose percentage scores 
are not shown, forming points equidistant from, but on the opposite side of, the 50-per- 
cent line. Shaded parts emphasize activity favoring experimental groups over controls. 
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in three experiments; in each experiment 
a different set of lizards was used. Tests 
conducted on 97 days have yielded rec- 
ords of over 107,000 movements. 

The locomotor movements of the in- 
itially less mobile groups have been plot- 
ted in percentage relative to the initially 
more active matched groups for periods 
of 24 hours (Fig. 1). Indications of an 
increase in activity of the experimental 
group appear in 2 to 3 days after the 
first operative procedure. A shift in favor 
of the experimental group, reversing the 
preceding baseline relationship, tends to 
appear within 6 days. Under the limita- 
tions of the experiment the shift in rela- 
tive activity may persist, with temporary 
setbacks, for 8 to 11 days. 

A satisfactory statistical model for the 
data is not available. Use of the chi- 
square test seems to indicate that the 
first shielding resulted in activity differ- 
ing from the baseline performance at a 
level of high significance (P= < 0.001) 
in each of the three experiments; the 
control operation during the establish- 
ment of the baseline in May, experiment 
3 (Fig. 1) did not appear to induce a 
significant difference in activity (p= > 
0.10). But the lack of independence of 
the successive scores renders the chi- 
square test inappropriate. 

Although increase in activity following 
the first shielding of the "eye" seems to 
be clearly evident, the attempts at re- 
versal in the terminal phases of the ex- 
periment were not uniformly successful. 
A diminished response would not be un- 
usual in animals approaching a state of 
starvation. To avoid deaths in the last 
testing phase, the number of individuals 
had to be reduced, in experiments 2 and 
3, from 18 to 14 and from 12 to 8 per 
set, respectively. A set of 20 lizards was 
carried through experiment 1 in fairly 
good condition, but the activity reversal 
was only slight and did not seem to per- 
sist. The positive response in experiment 
2 is opposed by the failure in experiment 
3. The latter can be attributed perhaps 
to the small number of animals-four 
per group-and to the somewhat greater 
duration of the experiment. 

A pulsation in the relative scores in 
cycles of 3 to 5 days is noteworthy. Ex- 
amination of the raw data indicates that 
this is related to bursts in activity, pri- 
marily in the experimental groups; such 
bursts of activity appear to be periodic 
escapes from the decline in activity that 
tends to occur with time. This finding is 
in accord with the contention that the 
parietal eye, acting as a photothermal 
radiation dosimeter, may play a role in 
a homeostatic mechanism that modulates 
activity (1, 4). 

An increase in metabolic rate follow- 
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An increase in metabolic rate follow- 
ing ablation of the parietal eye has been 
reported for Anolis (5). Hypertrophy 
and hyperplasia of the thyroid may fol- 
low parietalectomy in iguanid lizards 
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(1) and pineal ablation in the guppy, 
Lebistes (6). An increase in locomotor 
activity following a shielding of the 
parietal eye, a part of the pineal com- 
plex, is consistent with these other find- 
ings (7). 

ROBERT GLASER 
Museum of Vertebrate Zoology, 
University of California, Berkeley 
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Use of Borosilicate Glass 

in Ozonizer Tubes 

Abstract. The surfaces of borosilicate 
glass deteriorate in the presence of ozone. 
The formation and accretion of silica par- 
ticles in the glass ozone generating tube 
of a laboratory ozonizer, of the silent dis- 
charge type, are responsible for electric 
breakdown at high secondary voltages on 
the transformer. 

Numerous publications describing the 
conditions requisite for constant-output 
ozone production by means of the silent 
discharge method have appeared. Al- 
though a "soft" soda-lime glass is rec- 
ommended for construction of discharge 
tubes, through which oxygen or air to be 
ozonized is passed (1), use of Pyrex boro- 
silicate glass has become popular for 
ozone generators of both homemade and 
commercial origin. 

The ozone generator employed in this 
laboratory was constructed with a dis- 
charge tube of Pyrex glass concentric 
about an inner tube containing a water- 
cooled electrode, connected to the sec- 
ondary high voltage of a variable trans- 
former. The outside of the discharge tube 
was wrapped with aluminum foil, con- 
nected to the transformer ground. Dried 
air was passed through the discharge 
tube and circulated through an ozone 
chamber. 

This apparatus was employed success- 
fully in the determination of ozone re- 
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the secondary voltage below this value 
resulted in resumption of normal silent 
discharge. 

Examination of the glass discharge 
tube revealed the formation of a powdery 
scale on the surfaces exposed to the air 
stream. In some cases, particle accretion 
had built a bridge partially or entirely 
across the tube. Replacement of the dis- 
charge tube led, of course, to normal 
operation of the ozone generator. 

It was suspected that this powdery 
substance was an organic material, per- 
haps derived from the Tygon connec- 
tions in the air line of the apparatus. It 
proved, however, to be insoluble in, and 
unaffected by, organic solvents or hot 
nitric or chromic acid. Spectroscopic an- 
alysis determined the presence of silicon 
and trace quantities of iron and sodium 
and the absence of magnesium, calcium, 
potassium, aluminum, or boron. A rou- 
tine silica determination showed that the 
material contained 98 percent of silica. 
Microscopic examination disclosed mi- 
crocrystalline particles and aggregates. 
That the observed silica deposits and 
growths were responsible for breakdown 
at high applied potential is evident, as is 
their origin from the glass of the dis- 
charge tube. It is the reason for such 
deposits occurring that is mysterious. 

Examination of fragments of the glass 
surface revealed a powdery crust of silica, 
unevenly distributed in thickness. The 
material, in some spots, had formed 
stalactites extending into the air gap in 
the discharge tube. The effect of these 
stalactites, aside from reducing the dis- 
tance of the air gap, thereby lowering 
the threshold voltage at which an arc 
would form, is to provide focal points 
at which charged particles will collect. 
Hence, point discharges may be expected 
to occur at these stalactites at very much 
lower voltages than those customarily 
needed for formation of an arc across the 
air gap. 

The mechanism of the formation of 
silica scale under these conditions, and 
the particle build-up of this scale, should 
prove of interest for further study. We 
are, at present, unable to suggest any ex- 
planation for this phenomenon. It is felt, 
however, that these observations may be 
of interest, considering the widespread 
use of the ozone generator as an analyti- 
cal tool (2). 

RICHARD F. GROSSMAN 
ALLEN C. BLUESTEIN 

Research and Development Laboratory, 
Anaconda Wire and Cable Company, 
Marion, Indiana 
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