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OF ELECDES (COLEOPTERA: TENEBRIONIDAE)

Walter E. Smith and Walter G. Whitford

Department of Biology
Hew Mexico State University
Las Cruces, Mew Mexico 88003

ABSTRACT

Four Chihuahuan desert species of Elecdes in southern New Mexlco show sea-
sonal activity patterns that are consistent with their relative abilities to con=
serve water. Elecdes temuipes and Eleodss gracilie, I species with lowest Tates
of water loss, exhibited peak activity in July and August. Eleodes lomgioollis
and Eleodes sponsa, which have the highest water loss rates, show the greatest
activity in the spring and autumn.

BESUMEN

Cuatro especles de Eleodes del desierte Chihuahuense en el sur de Neuvao
MExico exhiben patrones de actividad estaclonal consistente con su propria
habilidad de conservar agua. FEleodes tenmuipes y Elecdes gracilis, las dos
especies con tesa de pérdida de agua mis baja, exh iben actividad mixima en Julio
y Agosto. FElesdes lomgieollis y Elecdse aponsa, las cuales tienen la tasa de
péridia de agua mis alta, exhiben actividad mixima en la primavera vy el onteofio.

INTRODUCT LON

The genus Eleodes Eschsholtz are members of one of the most conspicuous
groups of arthropods in North American deserts. They are black, flightless,
ground dwelling tenebrionid beetles that are exposed to intense solat radiation,
high temperatures and low humidity. Hadley (1970) has defined the mi crometeoro-
logical conditions under which these arthropods live during the summer.
Cloudsley-Thompson (1960) and Ahearn (1970) made inferences concerning apparent
correlations between the times at which certain species of arthropods are active
and the relative abilities of these species to restrict water less via evapo-
transpiration.

Four species of Elecdes (E. lomgiecllis, E. epomsa, E. grasilis and E.
tenuipes) are relarive abundant in the northern Chihuahuan desert. We hypothe-
sized that these sympatric species of Fleodes would exhibit seasonal differences
in activity which would be reflected in their rates of water loss.

METHODS AND MATERIALS

The study area was & small playa lake bottom and fringe (36 ha) on the Hew
Mexico State University Ranch, 40 km HEE of Las Cruces, Hew Mexico. Hilaria
mtica and Famicum obfusum are the dominant grasses on the playa bottom. Fro-
sopie glandulosa, Yucea elata and Ephedra trifurca are the common shrubs on the
playa fringe. Air temperature, humidity and precipitation were continuously
measured at a standard meteorological station at the playa edge.

Numbers of surface active beetles were recorded weekly as individuals cap-
tured on & grids of pitfall traps from June-December, 1973, Grids consisted of
50 crapsfgrid (5 lines, 10D traps/line), with 15-m trap spacing. The traps were
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l-gal coffee cans buried flush with the ground surface and covered with a flat
piece of wood elevated about 1 In. off the ground.

Water loss studies were conducted on all species at temperatures of 215, 30,
35, 38 and 40°C at an BH of 1041% in a G.E. temperature controlled cabinet.
Beetles were provided water ad libitum but no food for 48 h prior to water loss
measurements to avold weight loss associated with defecation. Individual beetles
were placed in glass jars in the incubator for 12 h. Beetles were welghed on a
Mettler balance (+0.001 g) before and after exposure period. Weight loss was
equated to water loss.

RESULTS AND DISCUSSION

There were marked differences in seasonal activi ty of the 4 Eleodes sp. (Fig.
1). E. tenuipes which was active during che hottest months had the lowest water
loss at high temperatures (Figs. 1 & 2). E. gracflis which was sctive in mid-

summer and in the cooler months also had a low water loss at high temperatures.
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FIG. l.--Mumbers of beetles (Elecdes) taken in pit-fall traps June-December,
1973. Weekly precipitation is provided for reference.
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Although there is a clear relationship between seasonal activity and water
loss in these beetles, ndaptations to the moisture and temperature constraints
of the environment may not have been the primary selective forces producing these
seasonal patterns of activity. Since these species are primarily decritivores,
food availability is not dependent on season. In captivity these species attempt
to mate with sach other. Erehoff (1975) has shown Eleodss spp. to have low
pheromonal specificity. Hence, if adults of all species were active at the same
time, the probability of hybridization and/or unsuccessful matings would be
increaged. Therefore, the seasonal activity patterns of sympattic Eleodes must
be considered in the context of physiological adaptations and breeding systems.
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