
A SURVEY ON EXTREMOPHYLES MICROORGANISMS INHABITING 
AQUATIC ENVIRONMENTS OF MONEGROS DESERT (NE SPAIN)  
Casamayor, E.O.1, A. El Hamdaoui1, A Pena-Baixeras1, C. Castañeda2 & J. Herrero-
Isern2 
1Group of Limnology. Centro de Estudios Avanzados de Blanes, CEAB-CSIC. Accés Cala Sant 
Francesc, 14. 17300 Blanes, Girona. 2Soils and Irrigation Unit. Centro de Investigación y Tecnología 
Agroalimentaria de Aragón, PO Box 727. 50080 Zaragoza. Spain. 
(email: casamayor@ceab.csic.es) 
 
The southern Monegros (41º 20'N, 0º 11'W, Ebro Valley of northeastern Spain) is a 
platform of approximately 300 km2, between 310 and 360 m above sea level. This 
platform of limestone and gyprock hosts valuable habitats in a constellation of karstic 
saline wetlands (“saladas”) temporarily flooded. The climate is Mediterranean 
continental semiarid, with 350 mm of rainfall concentrated in spring and autumn, and 
extreme temperatures in summer and winter (40ºC to -10ºC). High osmotic pressure, 
low water availability, high UV dose and wide temperature ranges severely restrict 
life, resulting in a decrease in the number of viable species. Conversely, the resulting 
biodiversity is considered of extreme importance. The “saladas” have microbial 
populations well adapted to such extreme conditions, and provide considerable 
promise for biotechnological applications in industry and medicine as well as for 
increasing the ecological understanding on the variety of life forms and their unusual 
and interesting surviving strategies. However, prokaryotes inhabiting athalassohaline 
environments are poorly known and very few of these environments have been 
surveyed for microbial diversity studies around the world. We carried out a study that 
linked environmental characteristics with the genetic diversity of the planktonic 
microorganisms inhabiting 11 saladas in Monegros depicted by polymerase chain 
reaction (PCR)-based genetic fingerprinting methods (DGGE) and sequencing of 16S 
rRNA and 18S rRNA genes for Bacteria, Archaea and Eukarya, respectively. 
Ribosomal gene sequences were sent to BLAST search in the GenBank international 
database for a first identification. Altogether, the sequences from Monegros showed a 
considerable degree of novelty. Thus, the percentage of putative new species was very 
high for Archaea (67% of total archaeal sequences), Bacteria (52% of total bacterial 
sequences) and microscopic Eukarya (42%). The bacterial assemblage was dominated 
by Cytophaga-Bacteroidetes (40% of total bacterial sequences), alpha- and gamma-
Proteobacteria (around 20% each) and very few beta-Proteobacteria were retrieved. 
Among the archaeal sequences, Haloarchaea were the predominant group (47% of 
total archaeal sequences). Finally, the microscopic eukaryotic assemblage was 
constituted by Stramenopiles (34% of total eukaryal 18S rRNA sequences), Fungi and 
Chlorophyta (around 20% each) and Choanoflagellida (15%), with very few Alveolata 
and Cercozoa representatives. 
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