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SOME REMARKS ABOUT THE THERMAL SPRINGS OF
POLYCHNITOS - LESBOS AREA, BASED ON
GEOPHYSICAL INVESTIGATION

A. PAPAYANNOPOULOU - ECONOMOU

NMEPIAHYH

H eppavion otnv nepoyn [Moivyvitov AéaPou Oeppiv myydv peyaing mapoyiig, mov avafAiv-
fouv ané neaioTElaKd RETPOUATE, {Tav apKETd oTotyeia va SiepevvnBei ) neploxn yewpuokdg yia
yewBeppIkn) evEpyera.

H yewnlextpikyy diaokommon tng neproynig, pe v diazaln Schlumberger, &de1ke 6T ta neat-
GTELaKG RETpOUAtTA tng Reployig avtiig mapovoialovy perwpivy nrextpixy avtiotaon. Tovto ogei-
Aetar otV e£adroiwon Kai EUMOTIOUO TOV RETPOUATOV QUTOV ME METAAAIKG VEPE, amO pETan@al-
otelaky Spdaon, AOL KATECTNOE TA NETPMOUATA AUTA TEPIGOOTEPO aAydYuQ.

Amo v yeomhextpikhy Epevva Swaxpivoviar tpeig Swagopeuxng aywyipdmtog opifovreg:

1. OgiohiBor pe edixip avtiotaon p = 250-600 Qm.

2. E&alrowwptvor Og@iodiBor xair neaictelakd netpodpata pe p = 1,5-70 Qm.

3. Aldouvfuaxég anoBioeig xat veoyewiy and apyilovg, papyes x.4. pe p = 6-7,5 OQm.

Me Baon ta yeoguoikd otoixeia, 1 {dvn tov yauniig avtioraceng, p 10 Qm, neaiotelaxav
neTpopatov, prixoug nepitov 5 km, exteivetat BBA-NNA xai ¢8aver oe Babog toviayiotov 150 m
Xatw and ™ otadjuy thg Bdkacoag. Avto Seixvuerl v rapin pag pETanTdoEwg TG avthg dievBov-
ctwg, OTNV omoia mpéner va anodobei o oxnpatiopog twv Geppav mnyav IToivyvitou.

H [ovn tov xaunhic avriotaocns retpopdtov ot fadog 150 m xatw ané tn o1édun mg 6drao-
cag ywpiletar oe dvo Tuipata, da Tng napepPorig mag aring Lovng peyaivtEpag aviioTacEnS p
15 Qm. Auto npénel va anodolei o pia poppodroyixiy empnkn eEdykwon eEairoiwpivov ogroribuv,
nov mptv v andfeon Tev neaoTitdv eixav vrootei Siafpwon. “Etol to eldyioto mayog tov neat-
CTElaK®V NETpwudTwy, tov efailowwdnoav and v vdpobepuixy dpaon, vroroyiletar, pe Paon ta
yewguoikd Sedopéva, OotTt vmepPaiver ta 150 m.

Eniong, 6An n neprox} Sutixig tov ywpiov [Molvyvitov anotereival and apyhixés npooydTELg
Kat TOPQoug Yapniig avtictacetwg, p 15 2m, to onoiov deikviel o011 | rEpLoY Ny auti} evpioxetat,
emiong, uno Tnv emidpacn yewleppixov mediov.

The thermal waters of Polychnitos - Lesbos area were studied from the geoch-
emical point of view first by De Launay (9) but the first systematic study of these,
as also of the other springs of the Lesbos - island, was made by Pertesis (11). He
has classified the thermal waters of Polychnitos in the sodium chloride group.

NANATIANNONIOYAOQOY - OIKONOMOY A. — TMapatnpricerg yia tig 8eppéc myég IMolvyvitov
AtoPov pe Paon v yeeguoky Epevva.
Kataténke 9.4.84, avaxoivlnxe 12.5.84.
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These waters show a high Li - content, about 6 p.p.m. and a radioactivity 6
Mache unities.

According to this author, two of the five Polychnitos springs show a high dis-
charge of about 700 m3/24. and temperatures 76.1¢ C and 81.4% C, respectively.
However, there is another spring with higher temperature, 87.6°, but with a lower
discharge, only 8.5 m3/24. The last spring may be considered as the higher spring
of the Continental Europe.

From the geochemical point of view it is of interest to be noted that neither
the chemical composition of these springs nor their temperature has been changed
in a space of 40 years.

This may be easily explained if we suppose that a considerable quantity of
these waters derive from the sea. On the other hand, the constant temperature of
these springs in the same space of time, indicates that the geothermal potential in
this area must be very high so that it can maintain the spring - temperature in
high degrees against the large contribution of sea water in their composition. The
fact that the mineral waters of Polychnitos spring from volcanic rocks is an indica-
tion that the geothermal potential of this district is associated with the postvolca-
nic activity of this area.

Of high interest is the statement that the mineral waters of Polychnitos do not
contain H,S. It is supposed (14) that these waters derive from a great depth, where
the dominating temperatures are higher than this, which characterizes the H,S —
bearing phase of volcanic fumeroles. Thus, the mineral waters of the high thermal
springs of Polychnitos derive from deeper layers than the waters of the other ther-
mal springs of Greece. The contribution of sea water in the composition of these
springs is such as they can be characterized as sodium chloride and never as saline
springs.

The presence of the high thermal springs at Polychnitos in association with
the occurrence of abundant young volcanic rocks in S, Lesbos indicates that this
area’ may be characterized as very interesting from the geothermal point of view.
K. Zachos has early (1963) noticed that favourable conditions for geothermal
exploration exist in the island of Lesbos. Prager (12) who has studied the Lesbos
island from the volcanological point of view, has also noticed the presence of a
high geothermal degree in the Polychnitos area. The same author completing the
geological work of De Launay and Georgalas has distinguished three phases ¢
volcanic activity in Lesbos. The first with ignimbrites, the second with latites and
the third with basalts. Detailed geological studies made later by Hecht, Pe- Piper
etc.,, have point out that the volcanic activity in Lesbos was continuous from
Lower Miocene to Pliocene. The main volcanic sequence consists of basalts, ande-
sites and dacites. Acid pyroclastics are found in the flang regions.

For the geothermal exploration of the Polychnitos area was used the resistiv-
ity method. This method is been used currently in order to determine geological
structure, but also to locate deep geothermal aquifers (13).

The first geoelectrical survey in the Polychnitos area, consisting of 58 Schi-
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umberger soundings, was aimed mainly at defining the thickness of the volcanic
rocks situated above ophiolites (3 and 4). On the basis of this survey results it was
possible to distinguish three different resistivity layers in this area.

1) Ophiolites at 250 to 600 Ohm. m.

2) Altered ophiolites and volcanic rocks at 1.5 to 70 Ohm. m.

3) Alluvial and Neogene clays and marles at 6 to 7,5 Ohm. m.

The low resistivity values of the altered ophiolites and volcanic rocks may be
attributed to the infiltration of mineral waters which show a resistivity p 1 Ohm.
m, whereas fresh waters show p = 17 Ohm. m.

Besides the volcanic rocks of Polychnitos consist (2) of cracked kaolinized
pyroclastics, an evidence of the action of the postvolcanic hydrothermal activity.

As volcanic rocks and altered ophiolites have a similar conductivity, it was
not possible to obtain reliable informations for the thickness of the volcanics,
However, it was possible to define the depth of the non altered ophiolites, i.e., the
contact of these rocks with a conductive layer consisting of altered ophiolites and
probably of volcanic rocks. By increasing electrode spacing it was obtained to
define that volcanic rocks together with altered ophiolites are over than 300 m in
thickness.

The zone with the lowest resistivity, less than p = 10 Ohm.m due to the infil-
tration of hot saline waters, is trending to NNW-SSE. This led us to suppose that
the genesis of the thermal springs of Polychnitos may be related to a fault striking
NNW-SSE, along which the infiltration of the saline waters was favoured.

As fig 1,2 and 3 show the extent of the low resistivity zone changes with the
depth. Also the thickness of this zone varies from the one to the other site, due to
the uneven surface of the underlaying ophiolitic rocks, which have been eroded
before the deposition of the volcanic rocks. It is of interest to notice that the low
resistivity -zone maintains uninterrupted in all the studied area up to a depth of
100 m below sea level (see fig 1 and fig 2). Deeper, as fig 3 shows, the low resistiv-
ity zone is separated in two parts by intercalation of a zone with higher resistivity,
P 15 Ohm.m.

The fact, that the contact of both these parts of the low resistivity zone with
the intercalated high resistivity zone is irregular, in association with the statement
that the resistivity values increase more rapidly towards these contacts led us to
suppose that the question here may be a morphological ridge of the ophiolites,
due to the erosion of the surrounding parts before the depositition of the volcanic
rocks. This view is justified by the recent geological study (7), which proved that
the Polychnitos volcanic rocks lay above a Miocene conglomerate containing ophi-
olitic pebbles, an evidence of a former erosion of the ophiolites in this area. There-
after, the minimum thickness of the rocks, which are altered by the hydrothermal
activity in the Polychnitos area can be estimated at more than 100 m.
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Fig. 2. Horizontal distribution of resistivity 100 m below sea level.
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Fig. 3. Horizontal distribution of resistivity 150 m below sea level.
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