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PALEOGEOGRAPHY, SEDIMENTATION AND NEQOTECTONIC
IMPLICATIONS AT THE KAMPOS DEPRESSION AND KITRIES BAY
AREA (MESSINIA, PELOPONNESUS, GREECE)

LMARIOLAKOS®, HSCHNEIDER®*, LIFOUNTOULIS®, NVOULOUMANOS®

The Kambos depression and Kitries Bay area are located some 10km
the south of Kalamata <¢ity and filled up with continental and
ine sediments (conglemerates, sandstones and marls) correspond-
ly. The npresence of Hyalinea balthica (SCHROETER) in the base of
' marine succession indicates that their age s at least Early
leistocene. Based on sedimentological, micropaleontological and neo-
ctonic criteria, the palecenvironmental history and neotectonic evo-
ion of the area have been deciphered and mean rates for subsidence
uplift have been calculated. Moreover, it has been shown that the
a has worked as a tectonic dipole, whoses axis strikes approxi-
1y E-W and rotates towards NNW.

Kambos depression and Kitries Bay area are located in the Messi-

_Iarovince {SW Peloponnesus, Greece), some 10km to the southeast
l Kalamata city (fig. 1,2). The relief of the area is rather
th, featuring hills and valleys that constitute the transitional

towards the purely mountaneous region of Taygetos Mt. to the
ASL. On the castern part of the Kitries Bay, the relief continues its
h form under the Messinian Gulf water, down to the shelf break,
€ an abrupt, tectonically induced change in the slope gradient
Place. This markedly differs from the underwater topography of
Wsstern part of the Messinian Gulf, in which a gentle topography
“10Ues underwater down to 1100 m (PAPANIKOLAOU et al., 1988).

'Fhe relatively gentle slopes of the Mantinia-Doli area and the
PEF terrain of the southern part of the study area (south of Doli)
other eyecatching difference.This is due to tectonic control over
Yhole region, as we will see below.
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The purpose of this work is to decipher the geological evolutj
of the area, mainly during the Late Neotectonic period. For thi
a detailed geological mapping of the study area has been carried obl
and samples of the post-alpine marine sediments have been collecteq
Micropaleontological analysis of the samples, as well as sedimentg
lJogical study of the whole area, provided information on the paleq
depth during the deposition, as well as on the paleodynamics of sed
mentation and the hydraulic regime inside the sedimentary environmant
These data led to the understanding of the paleogeographic configur

4 Post alpine
‘| sediments

T Limestones

O

71

PIND:
UNIT
% {

= — —| Fiysch

tion of the area and, moreover, the neotectonic processes that Ted

the present-day form and structure. The rates of events were g¢alg QF

lated using geochronometry (in our case, agde assignments yielded gz
foraminifera), which provided some datings on several stratigraphi g° Limesiones
lJevels. Having formed the paleogeographic configuration at selecte =

time-slices and using the rates of the neotectonic events, the geohi

tory of the area during the Late Neotectonic period has been unra /////

eled. jéii;//

A paleontological study in the Kitries Bay area has been carried T~ ~ | Schists
out by ALEXOULI - LIVADITI (1971), whereas the adjacent areas to ‘“‘N(mi&1
north have been studied by CHRISTODOULOU (1960), ZELILIDIS et a <. es
(1988), MARCOPOULOU - DIACANTONI et al. (1989) and FRYDAS (1980). %% — ~ |
GEQLOGY OF THE SOUTHERN MESSINIA PROVINCE gt:igiég e

5

Alpine Gaotecton1q Units f/(‘mEﬁmwwn

At the Messinia area, the following four alpine geotectonic un
(PSONIS, 1986), from lower to upper, are present (fig. 1):

— FAULT ZONES

. . . . . 4 altitud
i. The Mani unit (mainly marbles, L. Senonian - L. Eocene). oltitude (m

ii. The Arna unit (mainly phyllites and quartzites).

Fig. 1: Simplified geological map showing the four alpine geotectonic
units overthrusted one upon the other, as well as the post -
alpine sediments of the region.

iii. The Tripolis unit (shallow - water carbonates, Triassic -
Eocene and flysch, L. Eocene - E. Miocene).

iv. The Pindos unit (pelagic limestones, radiolarites,
" F " in- ] . Creta : . R
e Ao g e nybedded  Tinastones, L. S8 inental Plaistocens deposits
From the structural point of view, the four abovementioﬂéq
tectonic units form a succession of three nappes. Mani unit (sligt
metamorphosed) is constgered to be the relatively autochthonous
Arna unit overthrusts Mani unit, Tripolis unit (the second n
overthrusts Arna unit and Pindos unit (the third nappe) overthru
Tripolis unit (fig. 1).

They consist mainly of red-colored, polymictic but always sili-
U8, sands and conglomerates, the pebbles of which come exclusively
- Metamorphic rocks and/or radiolarites. They overlie unconformably
older formations and are deposited on a well formed paleorelief,

- tsé?b)different from the recent one in its details (MARIOLAKOS et
% _

] ) 2locene deposits
Post - alpine formations

_ These are unconsolidated or partly consolidated materials,
“®, that are deposited as alluvial fans,
etc. (MARIOLAKOS et al., 1987b).

Pliocene — Early Pleistocene marine sediments mainily

river deposits, talus
They consist of marls, sandstones and polymictic conglomer

Their lithology depends on the paleogeographic evolution of thg-é_
ferent sites. They occur mainly in grabens and they are encounte
to approx. 460 m altitude, at the margins of the horsts. Thell
sent-day altitude is controlled by the local kinematic condi
since the Early Pleistocene (MARCOPOULOU et al., 1989).

WYneiakr) BiBAobrkn *

=TONIC STRUCTURE OF THE MESSINIA PROVINCE

hﬂbneotectonic structure of +the Messinia province is characte-
rewAngE@gnigfesence of large grabens and horsts bounded by wide
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Fig. 2: Geological map of the study area.
2: aligomictic conglomerates; J3: marls, marly sandstones
sandstones; 4: carbonates and flysch of the Tripolis geotac
unit; 6: fault; 6: geclogical boundary; 7: dip anwggﬁzﬁﬁgﬁﬂ
beds. See text for further details.

1: polymictic conglomerates;
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fault zones. These large structures, from East to West, are the fol-
qowing (MARIOLAKOS & FOUNTOULIS, 1991): Taygetos Mt. mega-horst, Kala-
ata - Kyparissia mega-graben, Gargaliani - Filiatra mega-horst and
5 arissia Mts., which represent a complex morphotectonic structure
1Fig. 3a). . ) . )
At the margins, or inside, these 1st order neotectonic mega -
structures, a great number of 2nd and 3rd order smaller horsts and

‘arabens are present, which trend either parallel or roughly perpendic-
?;pr to these 1st order megastructures.

eotectonic macrostructures at the south-
astern margin of Kato Messinia Basin

At the southeastern margin of Kato Messinia graben,
er of smaller-order structures are present, striking
rections (fig. 3b).
them, the

a
in

great num-
different

following are noteworthy (MARIOLAKOS et al.,

The Dimiova — Perivolakia graben, striking E -= W and rotating
towards WSW around a N - S striking axis.
ii. The impressive Kalathion Mt. horst, which strikes E - W and ro-

tates towards E.

LEGEND

@ Asprochoma - Koutalss horst

Dimiova - Parivolakia graben

PERTYOLAKIA
[

@

Kalathion Mt horst Biuzova
Altomyra semi-graben
Nambos graben

Vardia - Koks horst

Kitries - Hantinia sub-graten

Dip and strike of the beds

Rotation axes

Fault zones

Perpendiculor fings show the
sizg o1 relalive Lhrow

Fig. 3: Sketch maps of the:

i (a) Neotectonic megastructures of southern Peloponnesus
a Fewhoyiog. ABYCsmaller order neotectonic macrostructures of the
Kato Messinia sub-graben
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iii. The Altomyra semi-graben, at the southern slopes of K.':l]ath.;o]_|
Mt., which is a transitional neotectonic macrostructure betwee&
the Kalathion horst and the Kambos graben.

gonic / benthic foraminifera ratio).
i The fourth (IV) part consists of alternations of sandstones and
mong]omerates. The cgng]omerates are relatively compact and cemented

_:th sandstone mat§r1a1. Their pebbles (usually 2-5cm in size rarely
rger) come exq]us1ye1y from the partly metamorphosed rocks ’of the
Mani geotectonic unit that builds the Taygetos Mt. core, which neigh-
pours the study area at its eastern border. The altitude in which
gmese cong?omerates outcrop first is 110m.

B The f1fph~(v)‘part consists of massive oligomictic conglomerates.
Their composition is identical to the one of the conglomeratic beds of
e fourth part.

The sixth (VI) part consists of massive polymictic conglomerates
‘heir pebbles come from both the marbles of the Mani Unit and the car:
nates of the Tripolis Unit.

iv. The N - $ striking Kambos graben.

v. The vardia - Koka horst, striking N - 8, built up from the
vardia - Koka - Doli hills and ]

vi. The Kitries — Mantinia sub-graben.

LITHOSTRATIGRAPHY AND BIOSTRATIGRAPHY

General

The area was mapped (scale 1/25.000) and field data were collecte&? Doli section
mainly from two sites (fig. 2): (a) Mantinia section, located at the
northern part of the study area, (b) Doli section, approx. 2,5 km :
the south of Mantinia section. In addition, some spot samples near the
coastline of Kitries Bay, mainly from the road outcrops, were taken in
order to form a more integrated view on the lower part of the post~
alpine stratigraphic column of the study area.

Mantinia and Doli sections are comprised of post-alpine clastic
sediments (conglomerates, sandstones and marls) and their overa
estimated thickness 1is 250m and 360m correspondingly (Fig. 4). T
were sampled at more or less regular intervals. This was neither eas
nor always possible. Both sections are far from ideal due to unexpose
or inaccessible segments, erosion, gorges and 1inhabited areas. T
thickness of the sections, therefore, has been estimated using indi-

rect methods.

Located some 2,5km to the south of Mantinia section (fig. 2), Doli
ction is a 360m thick succesion of sandstones, marls and congiomer-
es, unconformably deposited on a well-formed paleorelief on the Tri-
1is Unit carbonates (fig. 4b). Beds dip 10°-15° to the NW (310°
20°). Synsedimentary structures are evidence for a rather unstable
h energy level depositional enviroment. '

The Doli section may be divided into two main parts: the lower (I)
d'the upper (II) one, both of which are attributed to a marine depo-
tional environment.

The fjrst (I) part consists of alternations of sandstones and
rls. Going upwards, the percentage of the sandstone beds raises from
to approx. 80% and, consequently, the marl percentage drops to
¥. Bed ;h1ckness raises too, from 10 to 50cm approximately. This may
tentatively interpreted as a gradual increase of the energy level
thg sedimentary environment, probably because of the uplift that

‘adqacent areas underwent and the subsequent proximality of the
diment source area.

Diversity of benthonic foraminiferal species indicate that, from
bottom qf this sector to the top, the paleodepth of the déposi—
1 eny[ronment decreases. On the very top of the part, only Ammo-
-bHFcarvr (reported to be a "shallow sand dweller”, DROOGER et al.

°) 18 present. The paleodepth at the base is not much, as also sug:
: ﬂfby the total absence of_p]anktonic foraminifera and the pres-
ﬂirfgzome members of the Qp{phyt1c group of benthonic foraminifera,

i rl?ab plaqorbls, ¢1b7crdes ]obatqus, Hanzawaila boueana,

This ?qofular7s), bup is substant1a11y larger than the one at the
B ; dugﬁher confirmed by the increase of the sandstone bed

ii. The upper one, consisting exclusively of conglomerates (1 The e A jokness towards the top. ;
T e there Ta mo substantial evidence to suppd?t ! : .micticcond (II) part consists of alternations of sandstones and
T ionat env ironment. . By metﬂ;gng;omerates. The pebbles _come egc]usive]y from the
Dip direction. ot he beds belonging to the lower sector va e o rphosed marbles ngthe Mani Unit (i.e. are identical to
between NNW and NNE (340° to 010°) and the dip between 8°-13°. Preer (s omhe Mantinia section) but their size s sub-

Mantinia section

The base of the section is located at the coastline near Akrogiéa
village, whereas the top is near Mantinia village, at 360 m above se:

level.
The Mantinia section may be divided into two major sectors {7
4a):

i. The lower one, consisting of alternations of sandstones, .lﬂr
and oligomictic conglomerates (parts I-V), which are attribut
to a marine depositional environment.

. . . itially 1 _
The base (part I) of the section consists of thick-bedded (»30 T th: sgzgﬁrogstggcﬁéﬁios Nikitas church t of
. The bas i : . S church, a remnant of a polymic-
Onglomeratic horizon, which represents the topmost part of the

At the second (II) part the material becomes progressiVeTF fi
Intercalations of sandstones and marls dominate here and th-a
thickness is smaller. Locally, synsedimentary structures are preﬂf

The third (III) part of the section consists of coarser mater
Partly compacted sandstones dominate here, together with some
intercalations. ! 1

The faunistic composition in this part (III) implies a
depositional paleodepth than in part II (substantia]IWHWGETBQRDGH

d‘z;ﬁt;graph1c co]qmn, featuring cyclic deposition of positively-
tratigromerates (f1g. 5) has been found. Five cycles within 80cm
. rﬂteaph1c th1ckne§s have been counted. The pebbles of these
Tie url?tcome from: (i) thg_marb]es of the Mani Unit, (ii) the
o carbonates and (111) the.1ower members of the abovemen-
B nar (I), that occupy a]t1metr1ca11y higher regions at the
TkonwaEEkﬂ?f the basin. This is further confirmed from the grain
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f; Positively-graded, polymictic conglomerates, south of the Aghios Nikitas
church, that mark the termination of the marine sedimentation.

this is not immediately apparent, due to inhabited areas and
ed Tlandpieces between the coastline and the described sec-—

2linea balthica (SCHROETER) was found in abundance in most of
les (Table 1).

nments

Né may see in Table 1, Hyalinea balthica (SCHROETER) is pre-
aph the Plaistocene sediments of the ghOUt.the Mantigia sg;:tior),has. we]} as jn the spog. ?amp]esé
. el b rl C ; 188 1s reported to ourish 1n cold climatic conditions an
e ;;;hZi“- (2) Hapiinie aras: O Do;i a:m.n;:tmml‘;'f?'ﬂﬁlmr . he base of the Pleistocene (BIZON & MULLER, 1977, SPAAK,
= 3r ; 4:sands K% 458
2: oligomictic conglomerates; 3: marls; 4:s

taxt nerefore, all the sediments from the coastline of the Kitries
Wumbors I-VI indicate section parts, according to the text. Pwards to the Doli village are of Pleistocene age, as no

1sedimentary fault, crossing the post-alpine sediments, has
rved, except for one with a small (10 cm) throw, 1in the
the Doli section.
@istocene age is further confirmed by the relative abundance
' Of sinistrally - coiled Neogloboquadrinids together with the
. 9F Globorotalia inflata (D’ORBIGNY) (presence of Gl. inflata
1th‘more than 10% of sinistrally - coiled Necgloboquadrinids
i €istocene, SPAAK, 1983). Moreover, the evolutionary stages
1c foraminiferal fauna contained in the samples indicates
Early pleistocene age as well (P. Verhallen, pers. comm.).
OVementioned age does not conform with ALEXOULI - LIVADITI

ased on macrofossils, stated that the Kitries Bay area
re of Pljocene age.

er
size: The alpine origin pebbles measure 0.5hj ﬁ cm of larger
whereas the Pleistocene-eroded cobbles (wd1caFe rise
vulnerable to erosion) measure 20 - 50cm ;g SRR
their alpine counterparts. This is attri ubﬁ]es il
tion distances for the Pl eLo00 e Chese cyolic conglomerate
ine ebbles. The pe e > . it
2lgéa1 aﬁd imbricated (fig.IS) so as if theytd;Zgr;Zsion i
conglomerates are most likely to represen

will see below.

Spot samples o

en
,2,3,4,5) were tak

2, o1 These marls
f the &
oha9a

several spot samples (fig. ] ]
i f Kitries Bay.

crop, near the coastline o C 3
gg?tutz the very base of the strat1gr§ph1c 0322223?
no remarkable fault, crossing the sediment s _

Nformity - at Kitries village

WASUCEAGFR- part of Kitries Bay, a structure resembling an
Y is present within the Pleistocene sediments. Intensive
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urveying in the area verified the statement of ALEXOULI
?1971) that this unconformable deposition
: most likely

LIVADITI
is of very local nature. It
that the marginal fault zone at the southmost end of

%he pasin (fig. 2) had been reactivated during the Early Pleistocene,
\\\\\\\\\\\\ SECTION PARTS MANTINIA DOLI SPOT ] therefore, the latest sediments were deposited unconformably over
~——_ & SPOT SAMPLES SECTION SECT. SAMPLES ‘the underlying ones.
\\\\\\ | |
e 25- | 60- 0- | KITR | capg | pISCUSSION
BN g95m 110m | IES 2 i
SPECIES o eom o | & palecgeography of the sedimentary environment
- s o) o] (o]
Ammoqnabeccar77(QINNE) o In the Mantinia section samples, the diversity of the foraminif-
Amphicoryna scalaris (BATCH) [¢] ] > . > i
Anomalina sp. o al fauna 1is substantially Jlarger than the one at Doli section
Asterigerina planorbis D’ORB. 0 [¢) o] o mples (see_Tab1e 1). Many benthic species are present and, moreover,
Bolivina spathulata (WILL.) o 0 e frequencies of phe shg]]ow—dye11ers are lower than the correspond-
Bulimina aculeata D’ORB. o o ing ones at the Doli section. This fact, together with the presence of
Cancris auriculus (FICHT. & MOLL) [e] ;14nkton1c species (that afe_tota]]y gbsent at the Doli segt1on)~are
Cassidulina neocarinata THALM. [} o] o tributed tq a deeper depositional eny1ronment for the Mant1q1a site.
Cibicides lobatulus (WALK. & JACOB) o] [o] [e] o] :1mehto1og1c§1 facts .further .conf1rm the pa?eo—depth difference
Cibicides ungerianus (D'ORB.) o o between Mant1n1a and Doli depos1p19na1 §1tes: sed1mentsl pecome pro-
Elphidium crispum (LINNE) o] 0 hgsiive1y finer towards Mantinia site and the Mantinia column is
L ; icker
EIphnﬁua mace]lwn(FICHT-& MOLL) g ) On the contrary, in the Doli section samples, only very shallow -
Globobulimina pyrula (D’ORB.) ) i ; ‘2 b R 1ph i
Gyroidina sp. o welling specimen are present .(Ammonva eccarii, Elphidium spp.,).
Y . (D’ORB. ) o o o) @se species are reported to thrive in shallow waters and to be vege-
Hquwam bmmqna(SCHRa o o ) ition-bound (ZWAAN, 1982). Furthermore, some of the tests are broken,
Tﬁgé;ge;ﬁwltﬁvca ) o ] t not smooth enough to provide evidence for transport; it 1is the
: y . gh energy level, due to the small depth, of the sedimentary environ-
Melqn157pom§777Q;defw§fiC?T- & MOLL) ° ° 2 o nt, that has broken them 1n situ.
222;37?n;aa;%g;ezsfs[YéRB. o From all the abqvegoing, the conclusion is that the paleodepth of
pullenia bulloides (D’ORB.) o o e sed1mept§ry gnv1ronment was larger a? the ngrthwestgrn part of the
Pyrgo depressa (D’ORB.) o :: (Mant1n;a s1teg ??ereas, at the Doli and Kitries sites, the pal-
A o vironment was shallower.
gezzz;glﬁﬁ;nZLﬁizégiug§gRB. g o o A1l these differences within the whole basin are temporally
Sfainﬂwthiasp. o attributed to Early Pleistocene, as Hyalinea balthica marks.
j 1 o 0 . « . . .
Eﬁ:;gi?;;apzerngg;%;a(gﬁgﬁ:) o o o o tectonic - Kinematic interpretation
: - - o The morphogenetic processes on the alpine basement started immedi-
Globigerina ZpithZ:;TgﬂéRB ) o o o 1y after the end of the thrusting movements (M. Miocene), hence the
[G;;zi;’zzng fZICZrEensfs BLOHI o T%FBQion started gradually to emerge. ) _

b ‘nita glutinata (EGGER) [ - e study area shoulq have stayed gmerged.unt11 the Late P11qcene,
Glo7ger77. formis (0.8 WIS.) o f€e there 1is no evidence on marine sediments of that age in the
Ggoﬁonﬁal?a qri?;i;%D’ORB 3 ' o o o 98a. At the end of the Pliocene, the area has started to submerge.
Globorota ra 1nt ] (BRADYS o 9 S may have happened earlier, if we accept that the neighbouring
GloMyvtqhq SCMZIé s BOLLI 0 9 Den of Kato Messinia (Ano Amfia - Thouria area) starts to submerge
BT ger O e o (5’ ORB. ) o o ° Tller £oo (MARCOPOULOU-DIACANTONI et al., 1989). The absence of

gerinot . ) o ' M@ sediments of Late Pliocene age however, does indicate that the
Globigerinoides UWIObUS(RﬂBS) c tinia - pori - Stavropigi area started to submerge at least at the
Neogloboquadrina acostaensis (BLOW) 0 o ry end £ . P19 9
8 : D’ORB o o o = o Ithe Pliocene. ) .
Orbulina universa - o ce may interprete the neotectonic evolution of the three neotec-
T B : macrostructures (Kitries - Mantinia sub-graben, Vardia - Koka
5 st x i . .
. . . . . . : Janktonic foramini » Kambos graben) as follows (fig. 6):
TABLE 1: ?:‘:;f‘;t;;z 2;33;1zgg;?nsg;p?ggtz;ieﬁngrgm a single part aré At the very end of the Pliocene the region started gradually to

Ubme g

s At the beginning of the Early Pleistocene, deposition of shallow
I sediments took place on a well formed paleoreljef on the carbo-

26%%8ﬂ0.bﬂ?€h of the Tripolis geotectonic unit at Kitries - Manti-
i ~graben. At the same time, the Vardia-Koka horst worked as a
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barrier @ for the clastic material (mainly pebbles) that came from the
Taygetos Mt. horst (which was uplifted and eroded) and started to fi]jf
(fig. 6A) the Kambos graben.

The absence of large synsedimentary faults and unconformitieg
(with the .exception of the one at Kitries, which 1is of vVvery 1Jggay
nature) indicates that the subsidence to the west of the Vardia-Kokg
horst should have been uniform and continuous. The presence of severaj
small order synsedimentary structures could be Tlinked to seismic
activity during the subsidence phase. &

The whole area continued gradually to submerge. As a result, th&'
transgression of the sea from the west to the east continued until &Ti
the study area was sunk -below sea-level, up to the Doli and Stavropigi
villages (fig. 6B). This 1is further confirmed by the presence 0{
marine macrofossils close to the Stavropigi village, as also stated hﬁ
ALEXOULI - LIVADITI (1971). Tectonic activity and/or climatic cond
tions provided a great amount of coarse clastic material, which passe
over the Vardia-Koka horst and was deposited as alternations of san
stones and oligomictic conglomerates in a shallow - water marine envi-
ronment, at the Kitries - Mantinia sub—graben. At the same time,
the Kambos graben, oligomictic conglomerates continued to accumula
partly covering the pre-existing continental deposits.

It should be stressed that the rate of the subsidence (and of
subsequent transgression of the sea) should have been higher than
potentially calculated one, based on sedimentological and strati:
graphic criteria. This is due to the climatic shift at the beginni
of the Pleistocene, which resulted to the climatic-eustatic sea-le
drop.

The sedimentation took place in smaller depths in the Doli si
whereas, at the Mantinia site, the depositional paleodepth was large
This is confirmed from sedimentological and micropaleontological e
dence, as we have seen above.

At approximately the end of the Early Pleistocene, the kinematit
regime shifted to an uplifting one. This resulted to the regression
the sea and the local revelation and subsequent erosion of the old
fossilized, pre-Pleistocen> relief that had been formed on the car
nates and flysch cof the Tripolis Unit. The clastic material from DO
the abovementioned paleorelief and the marbles of the Taygetos M
was deposited as polymictic conglomerates in either a marine (c¥c
regression conglomerates south of the Aghios Nikitas church, as sta
above), or a continental environment. These polymictic conglomer
mark the termination of the marine sedimentation over the whole a

jv. The grain size of the marine sediments indicates sediment sup-
ply from the east (Taygetos Mt.) to the west (basin) and ngt
from thg south to the north, as one would expect if the di f
the sediments was of primary character. ®oe

pue to this kinematic regime, the Kambos grabe i

wpnsiStS of two main torrents, both lying at thg norghgi21gzgi ne%;ork
are the Koskarakas torrent (striking E-W) and a smaller one .a rgse
km to the south ol Koskaraks.. (fig. 1). The latter 1n1t1a11y p?]o:.
from the Stavropigi village to the north. At the Platoma site its
Tow shifts to the west, parallel to the Koskarrkas torrent. Never,‘thef
ess, the E-W strike of both torrents is reiated to E-W strikin
aults, which permitted the drainage of the area eastern of the Vardig
Koka horst to. the sea. The creation of the gorges (fig. 1,2), as
1 as the inlensive linear erosion they display, 15 the reéu]é o%-

i. The drainage of the neighbouring area, far t
Kombos. graten. y 0 the east of the

ii. The intensive uplift of the area and

iii. The presence of Lhe Vardia - Koka horst, bui
_ i ‘ “he Vs z < s uilt up of carb
of the Tripolis geotectonic unit. P arbonates

The aforementioned data enable us to calculate the mean rate of
sidence during the sedimentation and of uplift during the emerging

iod. For these calculations so 1t
: s s, me additional
en 1nto consideration: remarks should  be

.- .. .
1. The visible thickness of the marine Pleistocene sediments 1in

the Doli secti 18 5 i ini . .
Roe * 1on 1s 360m, whereas in the Mantinia section s

i, ?11ocene deposits are not present in the sections studied
?;nce Hyalinea balthica which marks the base of the P]eistocené
hn;iogf ir MQLLERT 1977‘ SPAAK, 1983) is already present at the
i > e stray1graph1c column. The overall thickness of the
elstocene deposits, therefore, is not exactly known, but is
at least the observed one at the Doli section. '

The uplift phase, was neither abrupt, nor uniform over the ol ‘1. In other regions of the Messinia province (e.g. at th
area. The cyclic conglomerates at the top of the Doli section Qﬂﬂ'- eastern margin of the Kato Messinia graben Ano'A$fia area?
are further evidence for this: They express smaller-order uplif E'OS1on Qf marine Pleistocene sediments of app;ox. 100 m has
events which, consequently, resulted in pulses of clastic supply ]een eéstimated (MARCOPOULOU-DIACANTONI et al., 1983). To calcu-
was deposited in the basin. It is most likely that the rate of R 'ate the mean rate of subsidence, therefore, ,one s%ou]d take

EZ?SBSSSSQUH% that the total thickness should be much larger.
T the1n§ Y, tg calculate the mean uplift rate, we accept
AN opmost.  members of the marine Pleistocene sediments

een uplifted up to 360m at the Doli and 300m at the Man-

was larger at the Doli - Stavropigi area and smaller at the Man
area and further to the north.
This is concluded because of:

. . . . . . : . tinj :
i, At the Doli area, the first characteristic oligomictic cong 1a areas, not taking the afore : . )
erate bench outcrops at 250 m above sea level whereas, at dccount, ¢ mentioned 100m erosion into
tinia, the same bench outcrops at 110 m. (See fig. 2)-. The contr
: oversy on the age of the j - i
ii. The Pleistocene marine sediments dip to the north - north sggs?gry 18 well known. Several auzggfgenzuggesz1igzzozﬁ?g
o . 4 . al gy be placed at 2.4 Ma, whereas others are in favour of the
iii. The contact of the marine Pleistocene sediments to the ) that a age, or somewhere in between. It is considered herei
paleorelief is not lying on the same altitude everywhere the age of the Pliocene - Pleistocene boundary is 1.6 Ma?n

the altitude of the contact decreases U@m@ﬁﬁ?BﬁRQﬁﬁKn
(fig. 2).

fewhbyiag. C o )
ary §l%ggq climatic changes at the Pliocene-Pleistocene bound—
well known. Instead of regression of the sea due to ar
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ice age, however, a widespread transgression of the sea at the
beginning of the Pleistocene is well documented throughout the
Messinia region (MARCOPOULOU-DIACANTONI et al., 1991) due to
regional neotectonics, since the region is located some 55km
from the Hellenic Arc. Therefore, the sea-level changes (during
both the subsidence and the uplift phases) were mainly tectoni-
cally, instead of eustatically, induced. In the following cal-
culations, eustatically-induced sea-level changes were not
taken into consideration.

Taking into account all of the above, the mean subsibence rate
s ) at the whole area may be calculated:

360.000 mm
Vg 2 ————omeommeo—o = 0.45 mm/year
800.000 years

mean uplift rate (Vu) is:

Vup = ~————m—m—mm e = 0.45 mm/year (Doli area)

VUM 5 mmmmmmm e = 0.37 mm/year (Mantinia area)

From the kinematic point of view, therefore, it is certified that,
Lhe Doli area, the mean subsidence rate is the same than the mean

-

L

o ) i i uplift rate whereas, at the Mantinia area, the uplift rate is 1.2
s;ﬁﬁz;;+___xmm,gmmn———ﬁ“ﬁgﬁ“”}—“iﬂiﬁﬁ?” i fes Tower than the subsidence rate.
A
DT 2
I Ry Y & T G
soom + - T2 : LUSIONS
.ﬂkmggu-_ = *Tha study area is a complex multifractured neotectonic macrostruc-
2 \ l s typical of the transitional neotectonic zones located between
™ megastructures. In our case, these two megastructures are the
;toe Mt. horst to the east and the Messinian Gulf graben to the
+ It is, in fact, a mosaic of variably sized blocks which, how-
o are rather small.
Zkm e almost total absence of large (and many) faults crossing the
Pleistocene deposits is evidence for the following:
LEGEND

The fragmentation of the study area, as well as the position of
the blocks relative to each other, had taken place before the

Fluvial conglomerates -h‘i Tripolis unit 2 »3
) 1 sSC S+ 5 3 4 i
L1171 (carbonates and fly deposition of the marine Pleistocene sediments.

Ce o oo Conglomerates Reqi bsidence f upli
.‘. gional subsi
o aaee

Relative block subsidence

Sandstones E ¢ l before the transgressiofn

During both the subsidence and the uplift phase, the aforemen-
tioned small blocks lost their tectonic independence. As a
result, the "mosaic” of blocks behaved as a single macroblock
(neotectonic unit).

Marls
Study area, therefore, 1is a typical example of an area

i ® Within marginal neotectonic zones) that behaves as a graben
aﬁbﬁ. long period but, during a later phase, is connected to one, or
cj— 91thoughring blocks and hence shows a totally new Kkinematic
Ur.  Such cases are very frequent in the Messinia area: as an
» the present-day Asprochoma - Koutalas horst (MARIOLAKOS et
’BVGC-A11C§ar11er stages of its neotectonic evolution, consisted

i ] j he neoteact
Fig.6: Schematic depiction of the three main stagag of L

avolution of the study area. (A) At the beginning of the dhﬂ:j

tion of the oldest plaistocene sediments. (B) Filling up The

pleistocene marine deposits, when the uplift St“’ﬁﬁﬁbuxﬁﬁﬁaAme

present geological and morphotectonic status.
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of at least two blocks: the Asprochoma graben and the Koutalas horst

which were separated by the relatively large Leika fault zone, Thuu' P. (1983): Accuracy in corr )

two blocks behaved as a single unit during the uplift phase. e planktonic foraminiferal ¢lation and
The local stress field, therefore, should have remained the gam - Utrecht Micropal. Bul]

during the whole Pleistocene. It was the regional kinematic (ag 5 ZELILIDIS

the ’ ecological as
zonation of the Medi pects ~of

terranean Plioc-

, vol. 28, 160 p.,
s : . : ‘ » A., KONTOPOULOS, N., DOUTSOS, TH. (1gee)ytreCht' .
consequence of the dynamic) regime that shifted from subsidence the Neogsne - Quaternary deposits of Sk : Geotraverse 1in
uplift at the end of the Early Pleistocene, since all the Early Pleig. Soc. Greece, vol. XX/2, pp. 85-97 Ath peloponnesus. Bull. Geol,
tocene ‘marine sediments have been uplifted several hundreds of G. J. van der (1982): . f ens.
over the wider Messinia province (MARCOPOULOU-DIACANTONI et al.,

Paleoecol f (In Greek).
nean foraminifera. Utre forooy O jate Miocene Mediterra-
fral), Utrecht. cht Micropal. Bull., wvol. 25, 202 .,
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