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Summary Water-basking behaviour o three tencbrivnids
fron the sand dunes ol the Eastern Provinee ol the Sultanale
ol Utiane s desceribed, Mouds, trenches and sub surlace
tuniiels o the tomst sand are budt oo spectlic manner for
cach species. This observation is the sccond of its kind
deseribed only Tor the Nauib Desert some 10 years dago.
Microclimatic data, dew and sand muosture records in the
beetles' habital are given, as well as deseription ol the
ccological conditions of the sand dune blotope.

Keywords: Oman, Tencbrionidae, water basking, microclimate,
sand muoisture, ecology.

Introduction

Pirst field observations of three nocturnal tenebrionid
beetles of the genus Lepidochara were reported by
Seely and Hamilton (1976) from the Namib Desert.
These species construet Lrenches perpendicular to fog
winds. The beetles return along the ridges of trenches
from which they extract Iree waler inercasing their
welpght by some 13.9%.
Sodi Arabla during
meewmbers ol the

In the zoolugical survey of
19751985 (Buttiker, 1935)
ultrapsammoplulic genera Anunogiton and Erodius

Juvirnad uf e Stddies Specaad Kepoct No 3 ool A

were mainly discovered in the barren sand dunes of the
Dahna and Greal Nalud deserts. The new species were
described by Kaszab (1979, 1981-1982). Previous
records of Anerogiton were known only from Morocceo,
Tunisia and the northwestern Sahara. However, the
water extracting behaviour i the Saharan region and in
Saudi Arabia had not so far been observed.

During the zoological survey of the Oman Wahiba
Sands Project, organised by the Royal Geographical
Socicly, o total of live water-basking tenebrionid species
was [ound, A reporl on their water-extracting behaviour
observed inall arcas of the Sands visited 1s being
prepared (Battiker & Biittiker, in prep.). In this paper,
observations made on three of them in an intensive
study arca are published. It is ol interest to mention that
all these Tenebrionidae are undetermined species.

As part ol the geomorphological programme of the
Project, measurements were made ol dew, together
with the moisture of the sand surface crust. The
technigue for accurately assessing the moisture content
of thin layers of material was refined [urther for work on
the tenebrionid beetles.

Physical Environment

‘The immediate environment for the work consisted of a
complex assernblage of sund dunes, the area measuring
some 2 km by 1 km situated at Qarhat Mu'ammar at the
castern fringe ol the Wahiba desert {Figure 1). The
dunes were almost totally bare of vegetation, mobile and
of barchanoid form { Plate 1). They varied in height from
2 to 5m, and their shape, and particularly the aspect
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plevke 1 Map ol Wahiba Sand Desert and adjoming districts.

ol the slip-fuce, changed constantly, according to the
dominant wind direction (Warren, 1988, this voluine;
Embabi, 1982).

Clitmatically,  the arca displays  the  general
characteristics ol a hot desert, with a comparatively
stmall annual shade temperature range ol some 25°C
Capproxinadely 25°C i Decenber, H0°C 0 June and
July), but a rather larger daily range. Thus, while the
relative humidity s generally very low, night time
cooling  Tacihtates  dew formation. Ranfall 15 highly
variable and appears to follow w three to six year cycle,
Sitee i the mtervening years there s virtually no rain,
statistics for the mean have litte validity, Between
March and October the prevailing wind direction is {rom
the southwest, but during the remainder of the year it is
markedly more variable, with a northerly bias.

pLaTe 1 Blotope of the Wahiba barchanoid sand dunes at
Qarhat Mu'ammar south of Bilad Bani Bu Ali, a typical area
where waler basking froin dew condensation by Aminogiton
and Erodius is very corunon. (Photograph by W. Blutuker)

pLaTE 2 Anvrogiton sp. basking free water ina sand track, fully
saturated by dew. (Photograph W, Bittiker)

pLaTE 3 A specituen of Erodius sp. in a4 mound on a sand dune
crest extracting free water. (Photograph W. Battiker)
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Methods

Sampling of nocturnal sand dune dwelling tenebrionid
beetles was very tedious and Litne consuining in the past
due to the large volume of sand to be scarched lor
beetles. The situation drastically changed with the
discovery that a certain proportion of the adult
tenebrionids make their way to the dune surficce during
the night when dew, fog or rain produced a wet crust.
They construct the typical mounds and trenches which
are amply visible in the early morning hours (Plates 2
and 3). The beetles are then collected @n setu [rom
these vantage points or, il already penetrated into the
sub-surface, by means of an ordinary sieve of some 25
em diameter. Depending on the degree of  dew
formation and suitability of the biotope, it was possible
to sample up to 30 specimens in one hour.

Soil moisture was measured by the Speedy Moisture

Tester which, witlt one operator, has an accuracy ol

01% (Anderson & Cox, 1984). For the vertical
moisture gradient, a line paintbrush was used to collect
the sumple, millimetre by millimetre.

Results

At the beginning of the Expedition waler busking by
Anunogiton and Erodius was discovered on the barren
sand dunes at Ras Dhabdhub, situated in the centre of
the Wahiba Sands. Further field observations soon
followed at other locations and additional behaviour up
to the end of the field inspections. It was revealed that
this behaviour was very conunon with all species, but
the number ol specimens per surface unit varied
according to the amount of organic debris blown into
the sand dunes. The highest number ol becetles is near
vegetated areas or where Prosopis cineraria is part of
the sand dune plant ecosystent On the other hand, large
barren sand dune complexes with a plant cover of helow
1% and with litte organic debris harbour very few
waler-basking tenebrionids.

Sand - crust moisture giving  as
accurately as possible a mean value lor the top 5 or 6
mm, were made at lm intervals along a series of
transects  across the dunes. With the constraints
imposed by time belore evaporation and the incidence
of dew itsell, six such transects were cotupleted (sce
Figures 2 and 3) and in cach case the value for the crest
was significantly higher than that elsewhere, U varied
[rom 1.5% Lo 2.0% wet weight, while the mean for the
dune aces ranged lrom 0.9% to 1.2% wet weight.,

To establish the motsture gradient at the crest ling,
the content of cach millimetre layer through the crust
wis measured. In each case, there was a sharp decline
[rom between 1.7% and 2.2% wet weight for the surlface
millimetre to U.1% for the lowest millinetre ol the crust.
The decrease wus generally regular, although, m one
case, the Qgure for the second millimetre was only half
that for the first.
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Thus, it is clear that for a very small surlace area of
dune, crest line and its immediately adjacent area, there
is u clear moisture maximum. Along the crest, dew is
elfectively settling on two faces but the main factor
producing this effect may be the coarseness ol the sand
prains, which allows greater pore space. This very
limited area of dune is therefore the only one with,
under normal circumstances, Iree water avallable.

Conclusions

In these lirst records outside the Namib observation
area (Seely & Hamilton, 1976), it has been shown that
tenebrionid beetles ol several genera und species are
able to make use ol dew and rain in a superarid
environment. The constructed small sand mounds and
trenchies on the sand surlace contain enough free water
for active intake during the early morning hours. The
extraction ol water ends belore or just alter sunrise
when the mounds and trenches start Lo disintegrate.
The beetles return to the dry subsand to a depth ol 10
to 20 cm avoiding therclore the extreme sand surlace
temperature. It seems to be obvious that thus behaviour
allows the survival of small and medium-sized insects in
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an extremely dry and  almost vegetationless  sand
biotope.

Evidenite for the
indicates strongly that the tencbrionid beetles surface
in the zone of peak moisture values. The governing
mechanism to find the areas with the oplimum moeisture
contents remains still to be explained.

sand  molsture  measurements
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