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Abstract

Within this Thesis, a comparative study of the distribution of main
elements and trace elements of water samples from two institutionally
recognized hydrothermal fields and a historical / traditional therapeutic
region of the Greek area was carried out after a first geological
approach. The samples for the comparative study and its associations
were taken from published papers concerning the areas of Edipsos in
northern Evia, Kamena Vourla in the prefecture of Fthiotis in Central
Greece and Agios Antonios of the prefecture of Chania in southwestern
Crete. These three water abstraction areas are structured w ith
completely different rocks concerning the lithology, origin and age.
These rocks despite the penetration of seawater into the costal aquifers,
from where the samples were taken, have similarities and differences in

the geological background, which are reflected in the hydrochemistry of
the water.

The main geological similarity that could be recorded is that all samples

are found in aquifers located in carbonate rocks of different degrees of
metamorphism . The existence of hi gh and low enthalpy waters in the
regions of Edipsos and Kamena Vourla automatically refers to aquifers

that are affected from geological processes. High enthalpy waters are
affected by the local volcanism, which does not affect low enthalpy
aquifers in these areas and is complete ly ab sent from the waters  of

Crete. On the othe r hand, the existence of gypsum in the wider area
that hosts the aquifer in Crete has a decisive impact on the
hydrochemistry of water and distinguishes it from other non -gypsum
areas.

More specifically: The waters of Agios Antonios area are of low
temperatur edl1512.ATAC They are characteri zec
due to their mixing with seawater (Venturi phenomenon) and contain a

high concentration of radon.

The waters of Edipsos are divided into two groups. Th e wat ers of high
temperat ur e 8Q4Q@ A0 énh@racterized as chlorinated. They
are affected by the existence of the magma chamber located at a depth

of 18 km and they also contain radon. The low temperature group in



the same area (temperatures from 12 . 2 AC t @) dishlays Piédch
lower total dissolved solids. The waters are characterized as calcareous
- bicarbonate.

The waters of the Kamena Vourla,  that were studied are of low ent  halpy
(temperatures fr om C)2 Jhep &€ charasterizéd as4 A
chlorinated, they are highly metallic and also contain high
concentrations of radon.

Based on the distribution of the main ions, the differences are evident

not only in the characterization of the waters between high and low
enthalpy areas but also between  low enthalpy areas. As it appears from
the various comparative concentration diagrams, the factors affecting
water chemistry are determined by the set of geolo gical parameters of
each area.
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Plattenkalk Phyllite-Quartzite Tripolitza  Pindos
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Near
Meteoric

Acd neutral pH
water Sulphate & Chloride  Dilute
l l Steaming  bicarbonate boiling Chloride
River

ground Hot Springs Spring Sprm‘gs

WQEr_,, i o
table

= L
sea N N

Approx level
Scale \

-1 km l“ f__{—\ o

Young Volcanics
and Sediments

Cold
Groundwater
Recharge

0 1km

HEAT AND MASS (NaCl, COp, SOp H0 )
TRANSFER FROM MAGMA SYSTEMS.

KEY

D Pre-Volcanic Basement D

Steam-heated Acid SO * HCO3 waters

Intrusive Volcanics |:]

S0j,- CU" waters (fig 2)

D Low Permeability Stratum D

Near neutral Chloride waters
e g Mudstones

(within 200° Isotherm approx.)

Two Phase Region
water Liquid + Steam ( + Gas)
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038 52.¢§
450 g 2 59.557 DA BOO| 20/11/2004 j EA& Al
038 558. &
451 g 2 50551 DA GOO|  20/6/2005 j EAdal
0 3 §2.894
452 g 2 50542 DO GOO|  16/6/ 2008 j EAdal
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471 12.7 7.6 250 | 234 20 7 | 0.04
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f BOAT AGEBOT UBDROUET 1130 ARBAT 3RESO
aRrRl éei| Cl Ca Mg K Na Zn | Fe | Ni | Mn
GEOAI | mgll mg/l mg/l | mg/l | mg/l |[Tg/l |T g/|T g/|T g/
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470 64 115 | 238 | 13 60 7 2 | 0.2 | 120
471 8.3 43 | 241 5 9 8 8 | 0.4 | 04
472 60 78 | 298 6 42 | 13 | 5 | 02 | 04
473 44 70 | 311 6 39 | 16 | 12 | 04 | 1
474 52 99 | 42.9 4 27 3 2 1 1
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