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ACTIVITY OF A NOCTURNAL LIZARD (Stenodactylus doriae)
DURING A LUNAR ECLIPSE AT HAZEVA (ISRAEL)
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E. SHANI**, U. WERNER** AND Y.L. WERNER** -

ABSTRACT:

The nocturnal, terrestrial, S. doriae is
common on sands at Hazeva, Wadi “Arava,
Israel. Asking whether and how its activity
changed during the full lunar eclipse of
17/X/1986, we recorded gecko activity by two
methods, dividing each nighl inlo twa-hour
periods. Bouskila el al. (15-19/X) counted tracks
on a cleared 30/m sand strip: fracks were
significantly fewer in the two darkest hours
(eclipse) than in other perlods of the same night
or lhe same periods of other nights. Y.L. Werner
et al. (17-18/X) scouted wilh electric torches for
geckos on the surlace; these were al least as
frequent during the eclipse as during other
hours of 17/X and the same hours of 18/X. This
species has been repored fo be more adlive (as
shown by tracks) in moonlit than in moonless
nighis. The observalions seem compalible with
olher dala thal In lizards, emergence Is
circadlan. But locomotor activity increases with
actual moonlight.
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INTRODUCTION

Animals exhibit 24-h cycles ol activity,
commonly modulated by the annual cycle of
seasons, the delails of liming varying among
species (Sollben}q 965; Ascholt, 1969;
Frankenberg, 197‘8). An additlonal, super-
imposed, cyclical modification sometimes
occurs, coincident with the lunar month or
moonlight. Lunar effects have Initially been

studied mainly in marine invertebrates (Sollberg;&r}

1965; Brown, 1973). Alee et al. (1949) have -
slaled thal. "perlodicily Induced or controlied by
the moon... Is of relatlvely little consequence to
the terrestrial communities...”

But one may expect the lunar cycle, or at
least moonlight, to have a considerable eftect in
desert ecosystems, because, on the one hand,
many deseri aninals are nocturnal, and, on the
other hand, In the open habitat much of the
predalion is visual, the animals being adapted to
poor light (Walls, 1942). Indeed, In recent
decades several studies indicale a
generalization that the surface adlivity of
nocturnal vertebrates tends to be aftected by
moonlight dichotomously: The adlivity of prey
animals, e.g., rodenls,is reduced but that of
visual predators, e.g., nightjars and carnivores,
is increased (Frankenberg and Werner, 1979;
Butynski, 1984). For animals such as
insectivorous lizards or small snakes the
queslion atises, whether their cosls-benefils
balance (Rosenzweig, 1974) leads them lo
behave as prey or as predators. A second
question arises, whether animals which appear
lo respond lo moonlight possess an entrained
(or even endogenous) lunar-cyclical variation of
activity, or respond direclly to the actual level of
ilumination (Enright, 1974).

In the diurno-noclurnal (Werner, 1969; =



nocturnal but not strictly nocturnal, Walls, 1942:
144) gecko Plyodaclylus hasselguistii kept In an
Isolated room with pseudonalural light and
lemperalure cycles, the animals (males) were
significantly more active (in an actograph) at the
times of moonlight (Frankenberg and Werner,
1979). Such spontaneous cyclical activity does
not prove, In these clrcumstances, that the
“animals are entralned to the lunar cycle (or have
an endogenous cycle - Aschoff, 1960). The
animals could be pg[oeiving and responding to
subtle moon-relaljgn geophyslcal factdrs -
(Brown, 1960). ‘

Since laboratory experiments, especlally In
actographs or small cages, have yielded
controversial results (Marcellini, 197 1; Lockard
and Owings, 1974a), one may wish o separate
lhe two factors, lunar illumination and lunar
position, in the field. Other than expensive
arlificial illuminating or shading, this Is achleved
by two natural phenomena: a) Heavy clouding,
with the drawbacks that It Is gradual,
accompanled by other meteorological
dewviatlons, and not sufficlently predictable to the
Investigator, and b) Lunar eclipse, with the
advantages that It Is decislve, meteorologlcally
neutral and known (presumably not o the
animals) a long time In advance.

We therefore endeavoured to utilize the
full lunar eclipse of 17 October 1986 for
observing the effects of this "unpredictable”
perlod of complete darkness within the full-
moon phase, on an abundant small nocturnal
vertebrate, amenable to direct observation in the
lield.

MATERIAL AND METHODS:

Animal: *

The above conditions are optimally met by
Stenodactylus (Ceramodactylus) donae
(Blanford, 1874) (Reptilia: Saurla: Gekkonidae:
Gekkoninae). This is a psammophilous ground-
dweller in deserls of southwestern Asia (Arnold,
1980); its westernmost outpost Is in the sand
palches of the Arava Valley, Israel (Werner,
1987), where lts populations appear to be
uniquely dense (Bustard, pers. com. to YLW;
Bouskila and Bonn, in MS). The usual ra
(rostrum - anus size) of females is up to 70 mm;
tail, 90 percra (percent ra - Werner, 1969); males
are smaller (Arnold, 1980). The eyes are

extremely large, 7,8 percra (Werner, 1969). In a
laboratory Investigation of the diel activity of 14
specles and subspecies of geckos from Israel -
and elsewhere, this specles was the most
extremely noctumnal one (at least in summer)
(Frankenberg, 1978). In the field its activity on
the surface Is nocturnal (Bouskila and Bonn, in
MS); daytime is spent In burrows dug by itself in
the sand (Bouskila, 1987).

Habitat:

The endogenous sand dunes and sand-
fields near the Hazeva Field Study Center, in the
northern Arava Valley within the extreme desert
(300 46'N - 30° 15'E, 135 m below sea level).
Annual predpitation, very varlable, averages 70
mm, usually delivered in 10 - 15 rainy days, in
winter. Relative humidity averages 44% (23% at
summer mid-days, up o 80% in winler); cloud
cover Is minimal. The hottest month Is August:
average daily maximum 38.4 °C, minumim, 24.3.
The corresponding values for the coldest month,
January, are-19.3 and 8.3 °C. Radlation ranges
from 0.75 Kcal per cm2 per day In June to 0.325
in January (Bouskila, 1884). Some microclimatic
measurements have been published by
Warburg (1964). The dominant plants are
scaltered Acacia fortilis trees, bushes of Nitrara
retusa and Traganum nudalum, and grass
clumbs of Panicum turgidum.

Procedures:

Two methods were employed: one team
(headed by Bouskila) counted the dislinclive
tracks of the geckos where they crossed a
cleared sand strip 300 m long (Bouskila and
Bonn, In MS). Because of erroneous advance
information that the two darkest hours would be
2050 - 2250 (17/X/86) (rather than 2020 - 2220
h), the strip was checked and cleared every two
hours from 1650 h to 0050 h, and again at 0550.
Exactly the same schedule was kept, as a
control, during the two preceding nights (15 &
16/X). During the succeeding nights (18/X - 19
/X) the schedule could nat be followed.

Another team (headed by Y.L. Werner)
aclively located and censused geckos on the
surface, using electric forches, and tape-
recording a conlinuous commenl. A similar
route was followed from 1740 lo 2310 h on the
night of the eclipse and next night as a control.
The resulls were inspecled in two-hour



segmenlts, both by the schedule of the first team
and as based on the actual timing of the eclipse
(darkest segment, 2020 - 2220 h). In both cases
the record in some segment had to be corrected
for ime spent on examining snakes, etc.

RESULTS:

Environment:

On 17/X at Hazeva, the sun rose at 0600 h
set at 1720 h; the moon rose at 1710 h, and set
at 0500 h (18/X). The eclipse proceeded so that
by 2018 h only a 1/4 moon remained, by 2046 h
it had disappeared, and by 2220 h a 1/4 moon
had reapeared. There was an occasional light
cloud cover which did not hide the moon, and
little wind. On 18/X the moon rose at 1740 h, set
at 0600 h (19/X). Cloud cover resembled the
preceeding day but there was more wind. The
course of surface temperature was very similar
during both nights (within 1 °C): from 28.3 oC at
1730 h, through 25.2 °C at 2030 h to 23.9 oC at
2155 h; alr temperalure al 2-3 cm above ground
was identical or higher by up to 1 oC,

Tracks:

On the night of the eclipse, out of a total of
53 gecko tracks that were observed during the 6
hours centered on the eclipse, only 9 tracks
(17.0%) were observed during the central 2-h
period of the eclipse ilsell. We compared this
proportion 1o that on the two preceeding
(control) nights. These closely resembled each
other In the temporal distribution of tracks (P=
0.63 by a t-test for equality of proportions, using
the arcsine transformalion - Sokal and Rohlf,
1981), so the observations of both nights were
pooled: 48 tracks, out of a total of 107 tracks
(45.8%) occured during the 2-h periods
corresponding fo that of the eclipse. Hence
gecko locomotor activity, as measured by gecko
tracks, decreased very significantly during the
lunar eclipse (P= 0.0001 by the same test).

Animal count:

Dividing the nights into two hour periods
by elther schedule, we have a 2-h conlrol perlod
before the eclipse period, but only a single
control hour after. By the schedule used for the
tracks, in the night of the eclipse out of 68
sightings of animals on the surface during the
total 5 h (after correction for search effort), 29

273

were during the edlipse perlod. Durihg the
following (control) night, the percentage in this
case was lower: out of 52 sighlings (correcled as
above), only 18 were during the 2-h period
corresponding to the eclipse (34.6%). (By the
schedule based on accurale eclipse limes, the
discrepancy Increases, the respedclive values
being 42.8% and 28.0%.) Hence presence on the .
surface was not depressed during the eclipse.

DISCUSSION:

The main resullg, that durlng the lunar
eclipse the locomotor activity ot S. doriae was
depressed, leads to the conclusion that the
nocturnal activity of this species (direclly or
Indirectly) depends on moonlight. This
conclusion is In agreement with another
observation recently made on this species.
Bouskila and Bonn (in MS) have counted tracks
over a sandstrip to monitor the total activity of
several nocturnal reptiles and mammals at
Hazeva on 32 whole nights during june-october
1986. Comparing the numbers of S. doriae
tracks on-nights moonlit In thelr first half (full -
moon quarter plus waxing-moon quarter of the
month) to those on nights dark In the first half
(new-moon quarter plus waning-moon quarter),
they found that the aclivily on moonlit nights was
twice thal on dark nighls. Hence S. doriae acls in
this matler as a predator, like Plyodactylus h.
gutfatus (Frankenberg and Werner, 1979).
These observations may explaln why Werner
(1977), searching for Palmalogecko (an
apparent, partlal, convergent of S. doriae) in the
Namlb dunes, falled to find more during a lunar
eclipse than on other nights. Furthermore, some
doubts must be cast on the validity of earlier
casual impressions, that in Israel the nodurnal
activity of Stenodatylus spp.is depressed in full
moonlight (Frankenberg and Werner, 1879). On
the other hand, the effects ot moonlight may vary
seasonally (Lockard and Owings, 1974b;
Rosenzweig, 1974).

The "predalor's response” of S. doriae
contrasts not only with the avoldance of moon-
light shown by several rodents in North America
(Blair, 1943; Lockard and Owings, 1974a; Clarke,
1983). but also with the behavilor of gerbils in the
Hazeva sands ecosystem: Bouskila and Bonn (in
MS) have also shown, that gerbil activity during
the full-moon quarter ot the month was half that



in any other quarter.

The counts of animals on the surface also
merlt considerailon. The percentage of geckos
counted during the 2-h period of the eclipse was
not lower on the night of the eclipse than In the
corresponding period of the following night,
when gecko adivily was presumably depressed
by wind. Clearly, the eclipse only depressed the

"locomotor aclivity of geckos which actually were
present on the surface. )

Earller studles have distinguished between
emergence and activity: in diurnal, heliothermic,
iguanlds, emergence Is dictated by an Internal
clock; thereatter locomotion depends on
lemperature (Heath, 1962; Evans, 1966). In
several nocturnal geckaos, too, emergence has
been found to depend on an Inlernal clock
(Evans, 1967; Prince, 1970; Mclvor, 1973) which
at least In Hemidadlylus frenaltusIs readily re-
entrained (Frankenberg and Werner, 1981).
Locomotion depends on temperature In some
species (Bustard, 1967; 1968; Frankenber, 1979)
but In some other specles It appears to be
restricted to the early hours of darkness
Irrespective of temperature (Bustard, 1970;
Meclvor, 1973). Now we see that locomotion may
also depend on the level of illumination.
Geckos, even those foraging at night, are visual
hunters; they also have appropriately large eyes
(Werner, 1969). Although $. doriaeon the
surface during the eclipse presumably had
emerged belfore the eclipse, their relative
Inaclivity agaln demonstrates the distindion
between emergence and adlivity.

CONCLUSIONS:

1 - The locomotor activity of lhe nocturnal
psammophilous gecko Slenodactylus doriae on
the surface increases In full moonlight,
decreases in darkness. This decrease occurs
during a "random* full lunar eclipse, similarly to
its regular occurrence in the nights ot the dark
phases of the moon.

2 - Hence the cyclical monthly suppression
ot activity during the dark quarter(s) of each
month, loo, may be a response to the level of
illumination.
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