Author’s Accepted Manuscript

Comparative thermoregulation between different
species of dung beetles (Coleoptera: Geotrupinae)

Belén Gallego, José R. Verdu, Jorge M. Lobo

www.elsevier.convlocate/jtherbio

PIIL: S0306-4565(17)30346-7
DOI: https://doi.org/10.1016/j.jtherbio.2018.03.009
Reference: TB2074

To appear in:  Journal of Thermal Biology

Received date: 19 August 2017
Revised date: 14 February 2018
Accepted date: 9 March 2018

Cite this article as: Belén Gallego, Jos¢ R. Verda and Jorge M. Lobo,
Comparative thermoregulation between different species of dung beetles

(Coleoptera: Geotrupinae), Journal of Thermal Biology,
https://doi.org/10.1016/j.jtherbio.2018.03.009

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.


http://www.elsevier.com/locate/jtherbio
https://doi.org/10.1016/j.jtherbio.2018.03.009
https://doi.org/10.1016/j.jtherbio.2018.03.009

Comparative thermoregulation between different species of

dung beetles (Coleoptera: Geotrupinae)

Belén Gallego®®, José R. Verd(?, Jorge M. Lobo®”

%l.U.1. CIBIO, Universidad de Alicante, San Vicente del Raspeig, 03080 Alicante, Spain

"Department of Biogeography and Global Change, Museo Nacional de Ciencias

Naturales-CSIC, José Gutiérrez Abascal 2, 28006 Madrid, Spain
“Corresponding author. mcnj117@mncn.csic.es
Abstract

Insects can use thermoregulation to keep their body temperatures within a certain
range in response to thermal stress situations. The mechanisms to regulate internal
temperature depend on whether species are endothermic or ectothermic species, i.e.,
if the heat source is internal and/or external. In this study, the thermal stress response
due to excess heat was examined in individuals belonging to different species of the
Geotrupinae subfamily by using a standardized protocol based on infrared
thermography. All the measured heat stress variables allow discrimination among the
considered species to a greater or lesser extent. The body heating rate in the heat
stress range, the critical thermal maximum and the stress start temperature were the
most important variables in discriminating between apterous and winged individuals
(R*=52.5%, 51.1% and 50.0%, respectively). Examining the degree of association
between the physiological similarity of individuals and some species traits suggest
that flying capability and daily activity are related with different thermal responses.
Based on the obtained results, the Geotrupinae subfamily can be divided into three
ecophysiological groups: good, medium and non-thermoregulators. Within these

groups, apterism appears mainly in those species with the ability to actively decrease
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