INVESTIGATIONS ON THE KARSTIC LANDSCAPE
OF THE UPPER PART OF MOUNT PARNASSUS

By

Gasparis G. Mistardis*

I. Introduction

1. Parnassus (2457 m.), the second in height mountain of Sterea
Hellas (lat. 38°25" — 38%40") presents a large upper part.

Of about 250km? extent over alt. 1000 m , is there till more than
15km. width.

2. [t consists chiefly of carbonate rocks (limestones dolomites, dolo-
mitic limestones); thus presents a great interest in karstic point of view,

Particularly interesting are the remnants of ancient karstilied sur-
faces (- horizons), so much th- not fossilized which are of Post- Alpine
age, as also the fossilizzd oness of Jurassic - Cretaceous age, in which
frequently bauxites.

3. The Parnassus area in its evolution was closed counected with’
that of a Great Trench pzrpendicular to the axis of the Hellenic Arc.

To the development of the above trench contributed very greatly
distensions and compressions due to the behaviour of the central part of
the Aegean lithospheric plate.

Thus, the need to clear up the nature of the above behaviour, induce
to researches upon the central area of this lithospheric plate.

II. The Post- Alpine non fossilized karstic surfaces (- horizons).

4. In the upper part of Parnassus were developed in Middle- Upper
Miocene three karstic surlaces (- hotizons). From west all the three above
surfaces are well distinguishable, yet from enough great distance.

Surface (-horizon) A.

5. It is probably in early Middle Miocene that began the development
of the more ancient important epigean karstification.

¢ MHEITAPAHEZ, TAZIL I'. (Ceoypdepos, taxukd péro¢ tfic E. T, E). “Epevveg atd
KapoTikd forfo 1ob Aymtépou pépous 1ol Mupvoooob,
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Because of the after the Styrian I orogenetic phase uplift till c. 400 m.
was greatly developed the hypogean karstification. In hydrologic point of
view this surface became less rich in water, While, a part of the water be-
gan to supply springs at the line of contact with surface B.

6. Tmportant remnants of the first surface (- horizon) are found only
in the uppermost part of the mountain over c. 2000 m.

Surface (-horizon) B.

7. The second karstic horizon began in Middle Miocene (Helvetian)
in various parts around the uplifted central part (§ S5). Becauce of the
after the Styrian II orogeunetic phase uplift of ¢. 500 m. was greatly deve-
loped the hypogean karstification,

In hydrologic point of view surfaces A and B became less rich in
water, while a part of the water of them began to supply springs at the
line of contact with the surface C.

8. Remnants of this horizon are found in various parts, mainly
westward of Gerontovrachos — Voidomati between Koumoulia and Spa-
pnaki (distance ¢. 7km) at alt. for the most 1700 — 1850 m.

Surface (-horizon) C

9. The more recent karstic horizon began to be developed in Upper
Miocene in various parts around the uplifted part of Parnassus.

Remnants of it are found at various areas at altitudes around
1100 — 1250 m, as for instance in the large ridge over Delphi- Arachova,
NW of Kalyvia Arachovitika etc.

The polje of Arachovitika Livadia.

10. In the above 3rd period of karstification was formed the little
(c. 10km? polje of Arachovitika Livadia (alt, c. 1100 m).

The eastern part of it s covered by ancient alluvions, the rest by
recent. The deeper part is covered by water in winter.

The great fault Delphi-Zemeno.

11. The more probable in the Uppermost Miocene, consequently of
an important uplift was developed a great fault line of c. 20 km. in the
area Delphi- Zemeno.

III. Influences of the behaviour of the larger central area of the
Aegean plate on the Hellenides.

12. The central srea of the Aegean microplate is considered (MA-
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KRIS, 1973) as a «doming». But the more probable the Aegean area con-
sists of two different structural units, the:

a) a kind of shield in the central part, the Lycomedian (from
the name of the Skyro- Dolopians of the island Skyros, king Lycomedes
in the II mill B.C.).

b) a ring, wide for the most of c. 100 km. the Hephaestlan (from
Hephaestos name, god of the fire, who was by Jupiter slung from Olympus
to the island Lemnos according the mythology).

The Lycomedian Shield.

13. Of an extent c. 45000 km? long N-S c.270km and . wide till
c. 180 km., this kind of shield is presenting three sectors:

a) a north, the Skyro- Dolopian.

b) a central, the Deianirian from the name of 2 Lycomedes daughter.

c) a southern, the Cycladic, the more extent

14, The presence of a pre- Pleistocene (Neogene) volcan, that of
Kalogeri in the northeastern part of the Cycladic sector, as alJso of the
heat flow value 261, one of the greater in the Aegean sea area are atte-
sting in favour of an important dynamic mass of this shield.

15. As concerns the island of Skyros in which volcanic rocks are
found in certain places s» much on the southern part of it, as also in the
northern, the more probable is situated at the limits of the Lycomedian
Shield and the Hephaestian Ring.

16. In the Lycomedian Shield are noted only epicenters of shallow
(h < 60 km) earthquakes and not enough frequent.

1t suffers however from repercussions of the shallow and deep ear-
thquakes epicenter of which is in the Hephaestian Ring, chiefly those
found in the inner zoue of it.

17. The Lycomedian Shield is the important part of the microlitho-
spheric plate. .

1t constitutes a strong pivot which by its resistance contributed very
great]ly to the nature of the behaviour of the greater central part (Shield
and Ring) of the Aegean lithospheric plate.

The Hephaestian Rirg,

18. According radiodatations are attested till four periods of great
intensity of volcanic activity in the space of the last 60.000.000 y.

19. For the last c. 30.000.000 y. (Miocene - Pliocene - Quaternary) for
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which investigations are less difficult, are distinguishable two periods of
around 14 or 15 mill y.

20. During each one of these periods, the volcanic activity was hi-
gher in one mostly sector of one of the 4 parts of the Ring.

As concerns the first of the periods for which question, this. sector
the more probable is to be placed in the Eastern part of the Ring.

After a certain time the higher volcanic activity was displaced to
another sector of this quarter of the Ring.

Not rarely seems that fluctuations, with retrogressions in displace-
ments of the higher volcanic activity, took place.

21. After a long time the higher volcanic activity was displacing to-
wards the Northern quarter of the Ring.

Then follows displacements to the Western quarter and later to the
Southern one.

During the last 30000000 years, this cycle of complicate displace-
ments of the higher volcanic activity was repeated twice.

22, Researches in all that concerns the Hephaestian Ring, conduct to
enough satisfactory explauations for the behaviour of the greater central
area-mass (Shield and Ring) of the Aegean lithospheric plate towards
the Hellenic Arc.

This behaviour ts chielly consisting of distensions and compressions.

The Patraico-Corintho-Saronian perpendicular to
the axis of the Hellenic Arc, Great Trench.

23. Consequently to in § 22 mentioned behaviour, was developed in
the area of the actual gulfs Corinthian and Saronian, during Upper Mio-
cene, a double (two parallel) trench.

Thus, ceased the unbroken of the Hellenic (moun-
tainous) Arc in the area Sterea Hellas-Peloponnesus.

24. The two parallel trenches were separated by a ridge (T'ranstren-
chian Ridge), remnant of which is the little mountain chain of Perachora -
Geraneia.

25. The North trench, in the area of the actual Corinthian gulf was
then a large valley WNW-ESE. Only in the easternmost part of it, be-
tween Geraneia and Patera nets, are attested infiltrations of the sea. In the
area where the southern prolongation of Parnassus, because erosion, deep
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narrow valleys were excavated The lower parts of them are now submer-
ged by the sea.

26. The South trench was mostly lacustrine - swamping.

On the Peloponnesian slope the rivers were forming very numerous
torrential fans.

Infiltrations of the sea were enough frequent.

The destruction of the greater part of the Trans-
trenchian Ridge.

27. During the lowest Pliocene, because of the crosion, but mainly
of tectonic activities the greater part of the Transtrenchian Ridge was
destructed. Thus the two parallel trenches were united. So was formed a
very lmportant large trench (the actual Corinthian gulf) perpendicular to
the axis of thh Hellenic Mountainous Aic.

28. However, under the actual bottom of the gulfs Corinthian and
Saronian and till g certain depth continues to exist the in double parallel
trenches subdivision of the actual Great Trench.

The northward and castward of Parnmassus basins
of western Locris northwestern Boetia. :

29. During the uppzrmost Miocene - lowest Pliocene, because of te-
ctonic activities was developed a serie of little basins through which flows
the river Boetian Cephissus, as also certain of its affluents.

30. There are ciefly three important such basins, the following from
N to S.

a) Lilaia - Voion in northwestern Locris.

b) Palaeon Thivon (or Pediaeon) in ancient Phocis.

¢) Davlidos - Panopeous in northwestern Boetia,

31. Towards these basins Parnassus presents abrupt slopes, enough
frequently yet precipitus. ‘

They are covered in many parts by recent (Quaternary) sediments,
mostly enough important.

32. The more ancient of them are cemented conglomerates of torren-
tial origin. The gravels are mainly of limestone. Terraces are at 20 m.

33. More recent are colluvial deposits and slope fan debris.
In the oldest of them the terraces are up to 20 m.-(in Tithorea etc.).
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34. Pliocene sediments are not noted on these slopes.

Not far of them, are noted northward of Ano Kalyvia in a place
eastward of the river Beotian Cephissus consisting of marls, clays, sand-
stones (lacustrine deposits). Far from these slopes are noted in numerous

placesso much similar lacustrine deposits, as also consisting of conglo-
merates.

35. These lacustrine deposits are considered as of Levantine stage,

In certain areas, as for instance in that Viritzana - Mylos (northward
of Ano Kalyvia) and Kallothronion- Drymaea are occuring in nutherous
places, and certain of them are of enough important extent,

The colluvial deposits and slope fan debris on the
Upper part of Eastern Parnassus.

36. On t‘l_ne high part of the Xerorrema valley in tli,@ two branches
of it, that of the Chouni and that of Papagiani, because of -the glaciations
in Wiirn the colluvial deposits and slope fan debris were altered, transfor-
tmed in morainic formations.

37. Ou the southeastern part of the mountain, in the high valley of
Kanalia, the colluvial deposits and slope fan debris, only in the uppermost
part give the impression of remnants of morainic formations enough
altered.

Lower, below the convent of Jerusalem, at alt. c. 600-700m, is found
a landscape resembling to an altered of a glaciation landscape, we do not
know how ancient is.-

A difficult thus problem is arising, needing new researches in order
to find a satisfactory explanation.

38. On the northeastern - eastern part of the mountain enough exten-
ted colluvial deposits and slope fan debris are found between Kastron and
Koumba, and higher in Krevati.

©39. On the southern part of the mountain colluvial deposits and
slope fan debris are less extensive.

Near Hag. Nikolaos at alt. around 1800 m. they are giving the im-
pression of altered morainic formations and partly of nivation formations.
Westward, these formations are nivation formations.

IV. The Fossilized Jurassic - Cretaceous karstic horizons.

The fossilized karstic borizons in which bauxites,

109

Wnoeiakh BiBAI0BAKN Ocd@paaTog - TuAua MewAoyiag. A.lNM.O.



40. In Upper Parnassus are poted three fossilized karstic horizons
into which are found bauxites, and one into which *bauxite clay and
bauxite.

In this paper are given only the more caracteristics concerning the
horizons and bauxites.

Borizon A

4]1. The more ancient horizon has (according CELET 1962) as foot-
wall Kimmeridgian limestones, and as hanging wall Tithonian (upper-
most Jurassic) limestones.

Remnants of it are noted only in the eastern part of the mountain,
from west of Tithorea in a line through Androutsos Cave, Trypi, Papa-
giani, till Meintannisorachi, Trypa.

42. The bauxites are reddish with pissolitic structure in some places
and seldom oolitic; they contain diaspore (insoluble).

Horizon B.

43. The second horizon has as footwall uppermost Jurassic limesto-
nes and as hanging wall the so called Intermediate limestones (Titho-
nian - Cenomanian). Remnants of it are noted near the bifurcation of the
new way to the Fernolakkos.

44. The bauxites are reddiéh -brownish showing pissolitic structure,
mostly boehmitic (soluble).

Horizon C,.

45. In the uppezr part of the Intermediate limestones at many places
(in Gerontovrachos, Psilo, Dracokarcaros etc.) are noted limited remnants
of an horizon in which bauxite clay and bauxite.

46. These bauxitic formations are presenting a pissolitic and oolitic
structure.

Horizon D.

47. The more recent of the fossilized karstic horizon has as footwall
the Intermediate limestones, and as hanging wall limestones into which
rudist fragments (Upper Cretaceous?). Numerous remnants of it are noted
in the central and western part of the mountain (Pyrgakia, Palaeavounia etc).

48. These bauxites are usually of a reddish-brownish colour with
oolitic structure, mostly containing diaspore (insoluble). In some places
the bauxites are presenting a white - gray colour and are rich in aluminium.
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49. The bauxites of the Horizon D are the more important in econo-
mic point of view for Upper Parnassus.

V. Some Final Remarks.

Upper Parnassus as very proper field for karstic
epigean and ypogean researches.

50. The upper part of Parnassus as:

a) consisting mainly of carbonate rocks of various kinds (dolomites,
dolomitic limestones, thick bedded compact limestones, thin bedded lime-
stones, oolitic limestones, microcrystalline limestones etc.)

b) are found in it fossilised karstic horizons with bauxites in many
parts of them.

c) are prevailing on it various climatic conditions in the various
parts of it, and more accused fluctuations of them in the past, in time.

d) the whole mountain mass was affected in the past by strong tec-
tonic influences due mainly to the behaviour of the central part (Shield
and Ring) of the Aegean microplate on the Hellenic Arc.

51. Thus Parnassus is a very proper field for researches
a) speleological aa) in geologic point of view
bb) in geographical point of view
cc) in hydrological point of view
b) of travel (tourism)
c) of mineral resourches (bauxites etc.)
d) for educational <tudies, inlfield, of studens.

The area Parnmassus - N. Corinthia as very proper
field for researches onthebehaviour of the centralpart
of the Aegean plate towards the Hellenic Arc.

52. Palecgeographic researches on the whole Parnassian area, the
Corinthian gulf area and the Corinthian area, are conducted to enough
satisfactory explanations, as copcerns the behaviour of the central greater
part (Lykomedian Shield - Hephaestian Ring) of the Aegean lithospheric
plate, to the evolation of the Hellenic mountainous Arc, in this area.

Indeed, these researches attested that above evolution is to be attri-
buted mainly to alternate distensions and compressions, as was exposed in
§ 23-28.

53. However, are distinguished also tectonic activities to which are
to be attributed large c.on‘vexities and other tectonic forms.
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Thus, need for new researches in order to obtain enough satisfactory
explanations concerning these activities.

54. The more probable, new researches on karstic (in point of large
view) evolution on the large Parnassis- Corinthia area, will conduct to
further satisfactory explanations as concerns the behaviour of the Lyco-
median Shield - Hephaestian Ring to a great part of the Hellenic Arc.
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‘Opifovrag A.

1. ‘O malaidtepog Opiloviag Exel vmokeipevo Kippepitliovg doPecto-
LiBoug xai Emikeipevo Ti06viove. Asigava adtod povov g1d dvatorlkd pé-
pog Tob Opovg.

2. Of Bwkitec elval Epubpdypoor pe moocohiBixn ben kata O0EceLg, dia-
onopikoB (&drorbtov) THrov.

‘Opifovrtag B.

1. *Q¢ dnokstpevo doPectoilBor "Avotdtov “lovpaostikod, kal dg ént-
kelpevo évdidpscsor doPecstoribor (TiBdvio - Kevopdvio). Aeiyova adtob
gAY LOTO.

2. O1 Bokiteg glvar £puOpdypooL - puidypoot, mocortbikol katd wAel-
o010 Ponuttikot (Sroivtoi). Tnaviec eppavicels.
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‘Opitovrtag F.

1. Zta dvotepe tdv évhigpéoov dofectoribov anaviobv of diapopa
uépn (F'epovidPpayo, Apokokdpkapo kAm.) reiyave opilovie pé PBogitikn
dpywho kai Pogitn.

2. Ol Botiteg eival riocgorMBikfig xai doitbikfig deng.

"Optlovrtag A

1. "Qc¢ Onokeipevo Exet évdiapéoovg dofectoAribovg kai bg émikeipe-
vo povdioTopdpovg acBectorifiove (avwkpntidikovc;). Asiyavae molvdpi-
Opa otd Kevipikd kol dutikd pépog 108 Spovug.

2. Of Bokiteg elvar épuvlpokactavdypootr, doiibikfig beng, kata T1O
nhelcto dracmopikol (&diahdtov) toTMOU.

V. Mepikég tehIkég napatnpnoELs.

‘O Mopvacodg elverl mToAd katdAAndo nedio xupoTIKA®V Epeuvdy :

1. To dvotepo pépog 100 [Hopvacssol:

a) Zuvictatal anod doPectitika xupiwg netpodpate (dofsctoribovg, do-
hopiteg khm.).

B) Anavrobv ¢° adtd anortbwpévor kopotikoi 6pilovieg ue Poitec.

v) "Enikpatobyv ¢’ adtd dragopetikés KApotikEg ouvOnkeg of kabéva
Gno 16 TUAUeTd tov, GAAE kKai oT10 moperOOV ERikpatovoav kdbe Gopu dia-
QOPETLKEC oLVONKEG.

8) ‘O Bhog dpeLvdg dykog LROKELTUL Of {OYVPEC TEKTOVIKEG EMIOPACELS
0Qe 1 duEvEG ot oupmeplpopd 10D kevepikod pépovg tHig Alyalag Mbooopoutr-
pikfig Thdkag. .

2. "Etol 6 ITapvacoog dnotekel mold npdopopo nedio yia Epeuveg:

a) Zanratoroyixég, B) mepinynomng (rovpiopod), y) LOpoloyikég, d)
unedagikod TAobTOV, £) Exkmaidevtikég dokNoels THY onovducstdv xal ot) ma-
AQLOYEWYPUQIKES.

3. Oi tehevtaleg napacvpovv ot PBabeltg YE®TEKTOVIKEG EPSLVES, TOL
eivar duvatd va &8nyhRoovv of {KAVOTOLNTIKG CLUTEPAOHOTO Yl T1} @don
tfig ovunepipopdc Avkounderag ‘Acnidoag - ‘Heoioteiavikod Awaktvhiov é&rl
100 ‘EAAnvikod *OpeotdEov.

‘H ebputepn neproyn) Uapvasaidag - Pokidag, Kopivhiakob kOAnov kai
Boperag KopivOiag slvar mold kard nedlo yio Epevveg éni tiig Alyaiog Aibo-
c@atpikfic midxac.

1. Tlaharoyeoypopikés Epevveg &ni tfig mepioyfic adtfic donyobv ot
ikavormomtikd cvpnepdopate, kata 16 dnolo f EEENEN adtfic doeiretar xu-
plog ot Emidpacerg tob kevipikod pépovg tfic Alyalog mhaxag (Avkopndetag
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‘Acmnidag - ‘Hoaioteinvikod Aaktvriov Ord popen xuvpiwg Srutdceov xal
GUHTIEGEDV.

2. Awgolvovtar Spwog émiong xol émidpdoelg, ovveneio 1dHv Onolov
elvan gbpeleg kuptdoelg koi GAAEG TEKTOVIKEG popeég yid tig oroleg elvar
avoykaleg OYETLKEG EPELVEC.

3. Ol xapotikég pé v edpvtepn Evvown Epevveg dbvatar v Aeydel
811 63Myobv mpd¢g cvunepdopata {KovomolnTikd Yi1d T GUUREPLYOPE XAT. tfig
Alyatag AMOooceaipikfic mAdkac.
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Elx. 2. Diaytd 109 "Avo Tupvoooob, Snov Siotnpeitat of anpela f Secikn PAaostnon.

Variety of Karstic epigean forms
MNoixidia Eripaveiak®y KapoTik@y Hopedv.

In some parts tendency to desolation.
T¢ pepikd onueia toom mpods EpHHmON.
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(B) : Remnant of Post - Alpine Karstic surface B (1802 m).

Aslyavo the Meta - "AAmixfi¢ kapotikfic medveiag B (1802 p).
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Drepdraxkos.
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(T) : Surrounded by the higher tops.
Oepifaridpevn and yniotepeg KOPLOES.

(Sn) : In some places s found little snow in great part of the summer.

¢ pepixég Oéorig Sratnpeital Alyo xlovi moAd didotnur 100 kKaAokuipol.
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