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Abstract

Four Azorean volcanic muds were submitted
to maturation (ageing process) with mineral water for
60 days under different abiotic conditions. This study
intends to assess the geochemistry of these natural
resources before and after maturation and to evaluate
the ability of materials to be colonized by
microorganisms under different mixing and light
maturation procedures. Besides the geochemical and
mineralogical analyses, bacterial quantification and
diatom community identification and relative
quantification  were alse provided.  Principal
component analysis was carric” out on geochemical
data. Our data reveal that muds have potentiality for
thermal application and the modifications induced by
maturation are affected by raw materials properties.
Slightly geochemical modifications were verified
probably due to the weathering of primary minerals.
The bacteria and mainly the algae development on
samples under light and no mixing maturation
conditions were recorded rendering fto muds
potentialities for therapeutic uses.
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Introduction
Volcanic thermal muds have been applied “in situ”

or in Spa Centres for therapeutic purposes since a long time,

To be considered suitable for therapeutic application, a
thermal mud (mixture of a solid phase with mineral water)
should be submitted to a maturation (ageing) procedure in
order to improve the quality of the raw materials and to
allow the microorganisms colonization during the process.
Microflora developed during the process is mainly
represented by prokaryotes (mainly Cyanobacteria) and
eukaryotic organisms mainly consisting of green algae and
specially diatoms. The mud’s anti-inflammatory action was
attributed to a product of microorganisms’ metabolism, the
sulphoglycolipids which render mud its suitability for use,
which is achieved after 50-60 days of maturation,

Maturation is a complex process affected by
several factors such as water temperature, light exposure
and mixing procedures that determine the finai mud

characteristics. There have been some indicaticns that mud
quality is also affected by granulometry, mineralogy and
physico-chemistry of the raw material and geochemistry of
mineral water™®. Some researches evidenced that water

_retention, consistency, bioadhesiveness, ease of handling,

pleasant sensation while~applied to the skin, cooling
kinetics and exchange capacity through mud/skin interface
are important features for the formulation of peloids.™

Therapeutic action of mud is not only due to heat
sensation that leads to multiple reactions (vasodilatation,
perspiration, stimulation of cardiac and respiratory
frequency) but also due to anti-inflammatory action and
cation exchange between mud and skin'. Due to the
anti-inflammatory action, thermal muds have been
indicated for chronic rheumatic diseases, osteoarthrosis,
spondylosis myalgias and skin diseases.” > '

Sdo Miguel Island, one of the nine islands of the
Azores Archipelago (Portugal), is a particular case where
some of the hyperthermal springs hold muds that have been
formerly mixed with local thermal water and applied
mainly at a regional Thermal Centre taking advantage of

. muds high temperature and high sulphur content. Recent

studies carried out by our research team assessed physical
and chemical properties of S. Miguel Island mud samples.
Muds were considered suitable for application as
cataplasms".

Few studies have been developed all over the
world on volcanic muds concerning either maturation or
therapeutic action and none is known in Portugal. The aim
of this study is to characterize the maturation process of
volcanic muds in what concerns the geochemistry of
materials and to assess the potentiality of these muds to be
colonized for microorganisms during the process. As best
maturation conditions are unknown, it is also our goal to
develop the maturation of muds under different abiotic
conditions (light and remixing) in order to optimize the
development of useful microorganisms and to obtain the
best mud quality,

. Material and Methods

(66)

Geological settings: The Azores Archipelago, located in
the North of the Atlantic ocean, near the Buropean western
coast (1500 km west of Portugal) sits between latitudes
36°55°43” N and 39°43°23”N and longitudes 24°46° 15”W



























