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In the presented paper the author gives a survey of the main processes and dominant

that are associated with the stripping of the plutonic basal surface from deeply weathered
covers. In the last decade several Greek scientists, above all A. Psilovikos (1981, 1982), L.
(1981) and E. G. Vavliakis (1981), have investigated the relict peneplains whose various
were subject lo considerable remolding. All these landforms developed prunanty
cally under autochthonous, chemically weathered material. Exhumation took place in the
the Oldest, Older and Younger Pleistocene when these covers were easily removed. Recent
t a period of rigorous modification of this once subcutaneous relief. The analysis is
extensive, detailed fieldwork on the islands of Seriphos, Mykonos, Ikaria, and Naxos and
omparisons with Siphnos, Syros, and Samos, though igneous rocks either do not occur there

no significance.

troduction

Paleoecologically determined landforms are widely distributed on the Aegean
0, and the elements of peneplains of various ages and of altitudes represent dominant
of all island reliefs even though the geologic structures vary. In spite of that, the Younger
y ancient landforms in the areas with plutonic bedrock display special characteristics. The deep
| weathering, which was promoted by lithology and directed by climato-morphological
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processes, may be regarded as the main reason for the predominance of the basal surface as well
Jfar the ‘characteristic properties of the associated exhumation processes. Intrusive rocks and’|
groups of forms-related to them are found on Tinos, where a larger monzogranite body and a smal
granite one intruded in a late Of posttectonic period. According to St. Darr (1986, p. 132). the '
ageamounts toapproximately 15 ma. Geomorphologic investigations concentrated on Ser'
¢Riedl H., 1986, whose-southeastern part is marked by a granodiorite which cooled only 8 - 9 8
" ago (Durr, St., 1986, p=133).Qn Naxos (Riedl, H., 1982):4 type I-granite intruded after the crust}
uplifted. This pluton octupies.the western part of the.dsland. According to St. Dirr (1986, p. 138);
Altherr et al. (1982), its age may be estimated to at least 11,1 = 0,7 m.a. Systems of landforms sim
to those on the Miocene granodiorites of Naxos are also observed on older, Late Oligog
migmatites that developed from a probably pre-alpide basement. Further weathering fronts
described on the islands of Delos and Mykonos (Riedl, H., 1980), where gneissic granites prevail|
in part exhibit strong deformations. The intrusion attains an age of at least 14,7 m.a. (Durr, St., I
p. 142; Altherr, 1982). Studies were also carried out on Tkaria (Riedl, H., 1989) including the distir
developed basal surfaces and the associated forms of exhumation; on W-Ikaria these landforms
not only developed on leucobiotite granites of type I, which appear as "gneissoid granites” with an
of about 25 m.a. (Durr, St., 1986, p. 176). They also occur on a body of two-mica gran

intruded approximately 18 m.a ago.

The groups of landforms on plutonic bedrock differ from the systems of pi_
benchlands and peneplains as well as from the structurally determined hogbacks that 3
investigated in the area of the schist cover of the Attic-Cycladic complex on Siphnos (Riedl, H., 18
Syros (Riedl, H. 1989), and on Samos (Riedl, H., 1989). Due to the lithologic properties of the.

lexes, the basal surfaces - though existent - show entirely different morphola

and marble comp
issoid granites and similar

features in comparison with those on granites, granodiorites, gne

types.
2. Basal Surfaces and Their Primary Habit

All basal surfaces (Bidel, J. 1959, 1968) under investigation turned out to be grou
landforms consisting of azonal relict inselbergs and dome mountains (Wilhelmy, H., 1959, p.!
with residual "haldenhange” (wash slopes) and a variety of shallow valleys lying in-betweel
reasons are responsible for the dominant woolsack-type boulder weathering: On the one handy
determined by paleoecological factors resulting from a tropical, seasonally humid climate; @
other hand, the well-joined igneous rocks are susceptible to this kind of weathering. D
differentiated penetration depths, the very intense chemical weathering with its typical mal
horizon (Kubiena, W., 1955, 1956) generated an irregularly shaped paleorelief. Due to the nul
inselbergs, the terrain shows a great variation in elevation. The climato-morphological heri
only manifested by these landforms, but also by paleoplastosols occurring as residual brown &
soils and as kaolinizations which were promoted particularly by the inhomogenous strug
igneous rocks (strongly varying sizes of the feldspars).

Considering the fact that the Mesohellenic molasse was overthrust in pre-Mes

and that the planation surfaces cut all the nappes, the primary genetic age of the basal s
H., 1984, p. 160) may he estimated as Upper Miocene-Lower Pliocene (Riedl, H., 1984, p
before this stage, however, an intra-Torton *primarrumpf ("primary peneplain”; Riedl,

18f) developed, most parts of which are encrusted by molasse. Qﬂrlf' on Samos and lkaria '
@iakr BiBAI0BKn "Oed@ Aoyiag. A.IM.9.
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1989, p, 190) theése "primérrimpfe” originate from the Upper Serravallium.

¥ A Periglacial and Convergently Periglacial Transformations of the Basal Surface

In the course of their exhumation from thick eovers of chemically weathered materi
| most|ptimary génetic €l¢ments(of 'the basal surfaces were subject to morphodynamic modificatiof
and remolding. The Upper Pliocene and above all the Quaternary may be regarded as the ma
periods when the subcutaneous bedrock of the basal surface was exhumed.

1.1, Asymmetric Inselbergs

As investigations on Seriphos have shown (Riedl, H., 1986, p. 63), this type of landfor

may serve as a good example for the more recent trends of remodelling. The tops of the shig
inselbergs and the basal slopes are connected by gentle slopes with inclinations of 8° that a
composed of veneers of small-sized detritus (with longitudinal axes of 1 - 4 cm). These blankets reve
an average thickness of 0,5 - 0,7 m and mask the matadero-weathered granodiorite. The upper € d
such younger Pleistocene debris covers, today consolidated, coincides with a sharp break of
inselberg slope and leads to a steepening of the basal slopes. These footslopes are characterized
inclinations of 18° and are developed in matadero. Only the summit areas of the 20 to 60 m hi
inselbergs convey fresh rock of convex form. Whaleback-shaped, they asymmetrically slope dow 0
parts that show declivities of 8 - 10°. The matadero horizons (Riedl, H., 1986, p. 85) represent
product of Miocene-Lower Pliocene weathering processes. They can be cut with a knife &
constitute the C-horizon of tropical red soils. Common property of the various types of matadero
clayey parts that reach down to great depths in a joint-like pattern. The soil type may be classified
clay loam, whose colour value ranges from 2.5 YR 4/8 10 7.5 YR 5/6. These parts are characters
by a high plasticity and alternate with undulating layers that show a colour value of 7.5 YR 5,
Compared with this old pre-Pleistocene type of weathering, the small-sized detritus of granodi
rock marks a distinct contrast. These sheets of small-sized detritus occur at an average altitude of |
m and display some common features, such as the homogenous size of the material, persistent sh
edges and the modifications induced by meridional brown soils. The detritus is embedded in a ma
of weakly loamy sand. A close relationship exists berween the colour values of the matrix and those

INSELBERG - PROFILE
700 m SW of Ramos (Seriphos)

the matadero horizons.

Tn the Younger Pleistocene the remnants of the Younger Tertiary plastosols - at lhat__
still more frequent and deeper - served as ideal slides for the detritus even on the gently incl
*rampenhinge”. On the one side, the B, and B, /Cyy horizons of the relict soils were removed i
course of debris transport, on the other side the remnants of the paleosols were truncated to al
extent. In altitudes above 600 m (Seriphos, lkaria, Samos) these movements predominantly |
pes with inclinations below 10° thus modifying them at the same
f needle ice and frost action processes. Shot
dred metres did not have any essential 4

place on gentle slo
preference may be explained by the phenomenon o
transport by running water over distances of a few hun
on the character of the detrital sediments. For the summit areas of the basal surfaces on
may assume Younger Pleistocene mean winter temperatures of 1 - 2°C and winterly di
fluctuations of 2.5°C. These values would just be sufficient enough for the development of
On Tkaria, however, where the basal surface is situated at an altitude of about 1.000 m,

action was in full progress.
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* 3.1:Insélbergs with Walk-like Scarps

Similar to’ Naxes and ‘Mykonos, inselbergs with wall-like scarps represent essential
elements of the basal surface on Seriphos as well as on Ikaria, Their present-day form may be
considered as yetanother exampleof the modification of the Younger Tertiary relief.

3.2.1. The top of the inselberg often appears éharp-crq@tcd and is crowned by sharp-edged

tors.
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formatfon which reveals'slope angles of 30 - 35%, in some/Cases up to 43°. Distributed on this convex
steep relief, we often find giant "woolsack"-type boulders, which may be up to 15 m long. The cliff area
shows the attributes of a primary genetic residual talus, Its lower margin is marked by a concave
break of slope.
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3.2.3. This break forms the transition between the cliff area and the area of Pleistocene
denudation, The concave slope profiles are characterized by inclinations of only 15 - 25° The
matadero contains autochthonous medium- to small-sized boulders ("woolsack” type). The associated
overlaying red soils have been removed down to the lowest parts of the B, ,|/C, horizons, which is
the reason for the great hiatus between the matadero and the topping meridional brown soils.
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3.2.4. The succeeding area of Pleistocene accumulation coincides with the main area of
recent sheet erosion. These gently concave basal slopes reveal inclinations of 8 - 10% Instead of
autochthonous boulders, allochthonous ones prevail which disappear below small-sized detritus
towards the end of the slope profile. The Pleistocene sediments of this part of slope are 5 - 8 m deep
and represent the correlate materials of the area of Pleistocene inselberg denudation. In a depth of
3,5 - 2,0 m the dislocated boulders are covered by allochthonous redbrown relict soils, whose content ;
of coarse grains amounts to 60 - 70 %. Due to their densely packed structure, these soils appear as ' W bae. 50 _ 5% :' 6!
extreme pseudogleys, which may be interpreted as a result of in-situ processes in the Younger . Sk, i : i

Tr—

Mapping and dratt by H. Ried!, 1984-1985

Pleistocene. : 3
isd il
The arrangement of the various slope elements and the structure of the Quaternary 383 _E§E E £
sediments imply that the steep-walled inselbergs of the Younger Tertiary basal surface were affected §§ E'ﬁ" %ﬁzﬁg %3
by extensive sheetwash. Especially in Younger Pleistocene times this process had a strong impact on %%E%Eg‘s% Eg ;?
the rampenhange (Lous, H., Fischer, K, 1979, p. 184) that are developed in matadero. Forming ! : 3 13331 3§§§§§ i3
aprons, the correlate debris accumulations extended upslope and began to bury the steep inselberg &l — -‘ ‘ ..... E = M [“] 'E m
By FAV- e ; o g had b,

sides. Thus landforms developed convergent to those of arid-semiarid climates, yet with a genetically
entirely different background. The convex-concave profiles typical of the higher inselbergs of the

basal surface as well as the aprons of sedimentary covers on the originally less inclined g = 5
"rampenhinge” may thus be interpreted as results of Pleistocene modifications. ¢ E ; ‘;;g %
s § 233
3.3. Marginal landforms of the Mountains (Pediment - Glacis) % 2 I 12 F E?
s £ 25

| c2 8 dRREE.

The landforms of pediments and glacis are of double significance for the exhumation of g § EEE‘@ g
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the weathering front. ] E SpBoEE
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33 1yP) Pt R Ty GRS jafyods we maiNlghguish an older geneention ORPHOLOGIC MAP OF SW-IKARIA "

pedimentsthat appears as coastal marginal pediments (Riedl, H.)\1984, p. 168) at a present av
height of 100 m. The few glacis cut'the Uppér Pliocene. Pediments and glacis extend across all

{4 E\ays and thus prove to be older than the present morphology of the rias and cala coasts. This
implies that the presentislands emerged only-after this.continental stage of pedimentation on the olg

+ ' basal siiface of Youngest Miocene age. The period of pediment formation may be assumed a
%" Plio/Pleistocene lasting perhaps until Older Pleistocene times. The ¢oastal marginal pediments arg
" linked to the-pronounced slope-cancavities.of the weathering front and to the "kehltiler” (Louis, H,,
1964); respectively, which deeply dissect the basal surface. This assemblage of forms consisting of
pediment, '_'ke!iital" and slope concayities represents the main route along which the weathering

| products were transported in"Oldest and Older Pleistocene times. In this period the highest rates of
exhumation:were acchieved: Considerable parts of the inselberg relief were then exposed after the
erosion of the mantling products of chemical weathering. Due to these stripping activities, residual
accumulations of boulders were uncovered, and the remaining solid mass of bedrock became tors,’
bell-shaped or helm-shaped mountains. '

Mapping and dralt M FAedi, 1987
Drawing Ch Strasser

10 Provatokephalas (1011 m)
11 Kephall
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- 13 Eriphi
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3.3.2. Glacis on matadero with debris covers: Apart from the coastal marginal pediments,
the plutonic basal relief is marked by characteristic glacis developed on the soft matadero material.
Prototypical examples may be distinguished on Ikaria and Seriphos, On Ikaria the glacis begin at an
altitude of 200 m at the foot of triangular-shaped slopes formed in matadero. Their distal parts cut.
the almost vertically dipping marine conglomerates of Pliocene age. The thickness of debris at the
distal part of the glacis, which borders the recent cliffs south of the Xilosirtis granite body, amounts to
15 - 20 m. Structures similar to those of mudflows prevail. The alluvial debris show a strong
conformity to those on the Cyclades of Younger Pleistocene age. Beyond the recent cliffs, the glacis:
and their debris covers extend below the sea-level. Conversely to the ancient character of the distal
parts of the glacis, the proximal ones as well as the pediments show the effects of recent
morphodynamic processes. The triangular-shaped rear slopes of the pediments, for instance, are
subject to strong sheet erosion which is responsible for the active frontal retreat of the triangular-
shaped slopes in the soft matadera of the basal surface. It must be considered an essential fact that
parts of these landforms are destroyed nowadays, while others undergo further development. The
distal parts of the placis accumulations, for example, reveal a recent ridge-like dissection of the glacis
and of their covers of debris down to the matadero unit, whereas at the same time the proximal
pediplains, the debris-deficient pediments, are still in progress.
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The rate of exhumation acchieved by this process was considerable. In Younger
Pleistocene times, when the blankets of alluvial debris and the pediplains were formed, not only rill
channels cut deeply into the solid bedrock. Furthermore, the pre-Pleistocene paleosols were
rigorously eroded from the triangular-shaped slopes.

The alluvial debris (Kelletat, D., 1975), however, which extend down to the sea-leve] and
beyond, must not be regarded as the result of periglacial frost action processes, but prove to be
phenomena convergent to them. On Seriphos the sediments of the glacis that cut the weathered
granodiorite in a discordant manner represent a medley of debris and various allochthonous relict
soils of the Younger Tertiary type. We may distinguish remnants of red soils as well as brown clays
and loams whose autochthonous remnants are exposed on the "rampenhang” systems of the
peneplains. The allochthonous soils contain grus and small-sized waste and are embedded as Jenses in
the layers of coarse debris. The entire sediment reflects a wild, unsorted deposition which may be

Gullies on steep slopes

Bell-shaped mountains
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“ associated with mudflow activities. The detritus is not rounded, and the granodiorite fragments - most

of tienr strongly weathered - have sizes'of 3 - 5 cm or 20 - 30 cm. Quite frequently the sediments are
cemented together, like breccia sa that/small resistant steps may develop in the course of the erosive
dissection of the glacis. The whole situation demonstrates that no periglacial frost action processes
could be involved in the eu-Mediterranean low-lying zone/of the Aegean Archipelago if we assume 3

fiiean temperatire of 4 - 8°C for the Warmian maritime winter and a mean diurnal amplitude of

about 2.0 - 25°C

‘Compared with the present climatie characteristics on Seriphos, the development of the
glacis agl‘lld the deposition; of the sediment covers with thicknesses of only 0.8 - 2.0 m imply
«considerably more humid ‘conditions for the Youngeg Pleistocene. The type of sediment and the
structure-of the:glacis-cutting the bedrock indicate the-activity of distributary, divergent channels
which in sum caused the planation at the fringes of the basal surface on Seriphos. These leveled
surfaces show declivities of 5 - 12° In connection with these processes, the deeply weathered
Younger Tertiary materials, which were produced in the course of ancient peneplain formation, were
subject to intense erosion. At the same time, the more resistant backing slopes of the glacis, which are
developed on granodiorite bedrock, were undercut by the retreat of the proximal parts of the glacis
situated in matadero.

3.4. Breccia, Alluvial Debris and Smooth Slopes ("glatthiinge™)

The Younger Pleistocene period does not only represent a stage when the marginal
exhumation of the basal surface was induced by the development of the glacis in matadero, but it may
also be regarded as a phase when the existent depressions were enlarged by the formation of smooth
slopes.

3.4.1. Smooth slopes on plutonite basal surfaces are often associated with concave slopes
with straight elements and wall-like scarps. On Seriphos, for example, this type of slope coincides
exactly with the distribution of the granodiorites. It does not occur anymore in terrain that includes
bedrock consisting of scapolite granite, hornblende, and hornfels.

The slope elements are arranged in a typical sequence of great regularity consisting of a
scarp, an area of "haldenhang” (wash slope) formation with rock outcrops, and a mighty succession of
smoothed mid- and footslope sections. The smoothness of both parts does not originate from
erosional processes due to the upward retreat of the wallfoot as in case of the wash slope of the upper
section. Their smoothness rather depends on the development of in-situ rock debris. The mid-section
and lower parts of this slope type are mantled with scree several meters deep. The sequence of wall -
wash slope - smooth slope with debris covers represents a particularly characteristic feature in cases
where this type of slope links the margin of the elevated peneplain systems of the basal surface wilrh
the lower lying landforms of pediment and glacis. The walls always consist of unweathered, solid
igneous rock and show slope angles of 40 - 60°.

3.4.2. The slope debris, partly consolidated, gradually merge into alluvial cones. Layers of
red soil with detrital intercalations represent distinct attributes. The colour values of the
allochthonous soils dating from Younger Tertiary times amount to 2.5 YR 4/8. This alternation of red
soil and debris may be considered a typical feature of Late Wirmian alluvial accumulations (RiE_dL
H., 1981, p. 31). The deposition of mudflow material alternates with stages of dominant sheet erosion
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| soils and of enforced accumulation of fine-grained material. These variations
urther characteristics of this slope segment. The alluvial debris, which may be defined as
deposits 1o slope denudation of the basal surfaces, also contain kettle-shaped structures
phenomena. If we consider the maritime climate of the mediterranean low-lying zone
600 m in height), these forms were certainly not produced by a Younger Pleistocene
that involved frost heaving structures in the region of insular coastal plains. They must be

-phenomena convergent to periglacial ones and may be explained by erosive pothole
related processes (Riedl, H., 1984, p. 173).

‘he Impact of the Initial Linear Fluvial Erosion

- This morphodynamic type (Louis, H.. 1985, Louis, H. und Fischer, K., 1979, p. 104) may
cribed by the fact that apart from the rill-head, both channels and accompanying slope
share the same inclination.

~ 4.1. The key elements of initial linear fluvial erosion have a great impact on the
ion of the plutonic basal surface. Rills are the first forms to develop. In contrast to the major
onsible for exhumation, rills must be assigned to the processes that induce the recent
n of the basal surface. Due to the absence of forest covers and the prevailance of phrygana,

igneous rocks may be regarded as guidelines to most effective recent erosion in the zone
anean heavy rainfalls.

Throughout winter until the end of April the rills represent morphodynamically active

hich are characterized by algae threads. The rills, which are often used by semianually
~waterfalls, possess no drainage area. Due to headward erosion, however, the rills retreat

 remnants of matadero blankets on the elevated peneplains of the basal surface where the
acts as aquifer. The effectivity of the surface runoff is thus prolongated by this capture.

The rills are mostly attributed with convex sides and dissect the Pleistocene slope debris.
(RiedL, H., 1989, pp. 203 f.) they are incised into the slopes of the basal surface down to a
100 m. Sometimes they function as recent tributary systems of large relict valleys. The rill
§ generally attain angles of 20° and may exceed this value in association with tors. Boulder
 represent a characteristic feature of the rill channels, particularly of the heads. The distal
these deposits are occupied by erosional potholes that are frequently combined with scour
Their genesis does not only depend on erosive activities in winter and springtime, but also
 the hydrolytic solvent ability of the residual water that remains in deep potholes until late
- The longitudinal profile of the rills is often structured by vertical waterfall steps, 5 - 10 m in
, Which develop in solid granodiorite (Seriphos), migmatite (Naxos), or gneissoid granite
Ikaria) and whose crests get showered. If such rill channels cross pockets of matadero
dendritical system of rain rills will develop that are tributary to the rills.

~In sum, the holocene rills contribute not so much to the stripping of the weathered
, but rather 1o the degradation of the basal surface itself, thus inducing a rapid destruction of

42 Conversely to the rills, the initial depressions (Riedl, H., 1986, p. 81) represent
Minant features of the Younger Pleistocene initial linear fluvial erosion. In general, their declivity
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ranges between >15 to >35°. These wide-spanned siope concavities often appear as niches of
cultivated lapd and are filled a few metres thick with colluvial red soils mixed with debris.

«* 5 Key Features of Dominant Linear Fluvial Erosion

151/ The V-shaped valleys of the lbasdl sutface, rescmble a characteristic concave form of
this'erosional type (Louis, H., i. Fischer, K., 1979,p:/103)..1t must be considered a peculiarity of these
& valleys that their heginnings are marked by steeply inclined erosional funnels, which are entrmd?ed
' into the highly elevated peneplain systems of the|basal surface. The wide clear span of the section
below the erosional funnels as well as the numerous knickpoints in the linear profile of these valleys
represent remarkable traits. Considering the abundant pothqles in the beds of the streamlets, they
may-dasériﬁed as recent concave forms associated with highly intense erosional activities that lead t? a
deep dissection of the basal surface. The frequent waterfall steps, however, are not an exclusive
characteristic of V-shaped valleys. Such sections of marked rapids may also be associated with
hanging valley-shaped, shallow valleys with gently sloping concave sides. This valley type betra)"s a
great similarity to the sulas of Surinam as described by Bakker (1957). Therefore we might C(::ns‘.lder
the possibility that after the tectonic break-up (genesis of the islands) had succeeded the continental
stage in the Aegean Sea of Plio/Pleistocene and Older Pleistocene times, the V-shaped valleys
developed from primary shallow valleys or "kehltéler” of tropical origin (RiedL, H., 1986, p. 82).

5.2. Flat-floored, V-shaped valleys generally determine the lower courses of the V-shaped
valleys and gorges at the transition to the coastal plains. Sometimes the outcropping igneou:s. rock
leave so little space that the turning point from linear to lateral erosion lies beyond the coast line. In
that case the clear V-shaped profile (cala coast) is predominant down to the river mouth. Similar to
the presumably higher age of the V-shaped valleys, the flat-floored, V-shaped valleys turn out to have
existed even before the Younger Pleistocene, Fieldwork (Riedl, H., 1986, p. 90; 1983, pp. 47ff)
revealed that the alluvial debris of Younger Pleistocene age continue below the present torrent
bottom. This fact implies that the deposition of the mudflow cones was preceded by an initial valley
bottom. Yet the present beds of the torrents are undoubtedly younger than the 1 m high accumulation
terraces as they are dissected by the valleys, Before this latest stage of incision, the flat-floored, .V-
shaped valleys probably served as sediment reservoires in the phase of enforced sheet erosion which
covers the period of 5,000 - 3,500 BP, that is the period when the climate on the Aegean. Islands
turned Mediterranean (Hempel, L., 1982, p. 54). This subrecent stage of accumulation, which‘ includes
fine pebbles, gravels and sands (1 m-terrace), may serve as evidence that this was the last period wifen
due to climato-morphological processes the basal surface was subject to large-scale sheet erosion
which removed the disintegrated rock parts and the chemically weathered material.

6. Recent Trends of Basal Surface Modelling
6.1. Tafoni Weathering, Exfoliation and Pseudokarst Processes
- If we regard the various types of inselbergs, lors and marginal walls as well as the steep
reliefs as paragons of the basal surface, these three groups of processes are responsible for the
present conformable further development or remolding of the basal surface although most of the

chemically weathered material have been denuded and eroded.

6.1.1. In the area of Aegean igneous bedrock typical tafoni weathering is found on tors, on
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5 comprising slope chlis and "woolsack -lype boulders, and in Lhe steep reliel ot
though tafoni may also occur in the schist cover of the Attic-Cycladic complex (Riedl,
According to the investigations by H. Weingartner on Naxos (1982, pp. 90ff.) and on
, 1989, pp. 821.), H. Wilhelmy's theory can hardly account for the genesis of these
isms. One of the most significant results of H. Weingartner's studies is the fact
surfaces of the tafoni are not affected by deep weathering (hydrolysis etc.); scaling and
tegration prevail. There is no causal connection with resistant rinds. The various sizes of
lay an important role. Inside smaller tafoni, an independent microclimate can develop
In this case, the fluctuation of a high deficiency of saturation by day and a lower one by
es the alternation of hydration and dehydration. Yet a considerable influence on the
pment of the basal surface is exercised by the frequent basal-tafoni. They often occur
release joints or cooling cracks, but they may also be adjusted to the former slopes in
edl, H., 1989, p. 211), which have long been undercut and degraded so that the basal-
ne side-tafoni. The basal-tafoni generate the effective destruction of the slope cliffs and
boulders. In the course of tafoni-aging and under the present climatic conditions, these
ncing the Neogene deep weathering) are replaced by sharp-edged fragments of
julders that constitute the remnants of the once rough terrain of the basal surface. On
s-shaped, collapsed tors of gneissoid granite bedrock serve as impressive demonstrations
stages of basal-tafoni weathering and of exfoliation from above on (Riedl, H., 1989, plate

phographic way, these remnants resemble the rocking stones of the humid middle
must be attributed to an entirely different genesis.

cha

6.1.2. Pseudokarst features: On tors with side-tafoni we may observe the development of
ges and cave passages comparable to those in carbonate rocks. In both cases, the various
agents affect the evacuation from outside; the corrosion active on carbonate rock,
substituted on plutonites by hydration. Most characteristic phenoma may be distinguished
afoni and basal ones induce a cliff-like retreat of the tor sides while ledges, a few metres
in (Riedl, H., 1986, p. 71). The development of these rock platforms is supported by scaling
ydrolytic processes, which produce pseudo-rillenkarren and weather pits (oricangas) or
weather pits. Forms convergent to kamenicas and solution pits are thus obtained. By
into the tor, tafoni weathering at the level of the rock ledges constitutes the most effective
cliff formation in association with tors. In sum, forms may be distinguished that are
raphically convergent to cryoplanation terraces (Demek, J., 1969), characteristic of
regions of higher latitudes. Both types resemble geologically young facets that are
on the Neogene landforms of the basal surface. In the eu-Mediterranean low-lying
the Aegean islands with plutonite bedrock, the dominant agents are hydration, hydrolysis,
d tafoni weathering whereas nivation and frost action induce the periglacial altiplanation

‘II ~ 6.1.3. Exfoliation by itself may exercise a substantial influence on the development of the
ce as illustrated in the area of granodiorites on Naxos (Riedl, H., 1982, p. 20; Weingartner,
90). It is evident that the convex sheeting on the "shield” inselbergs that occurs along
release joints started only after the Quaternary stripping of the covering blankets. On
too, exfoliation must be considered a geologically young process. It set in only after the
f the weathered material which released the pressure off the corestones of the basal surface.
~shaped, flat-floored valleys and in the V-shaped valleys. originating from pre-Younger
ne times, slopes that exhibit declivities of 35 - 40° and reveal a southern exposure are subject
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 smoothing of slopes, the flakes are/peeled off with thickniesses of 5« 20 cm, yet the sheets frequen

. TS "llgﬂfﬂﬁi o M to_ the slo surface. Involving a con Cjuey
fo convex and estruction of the basal surface in the humid middle latitudes. On the Mediterranean
S process was brought about by rills formed by initial linear fluvial erosion.

attain thicknesses, >4 m, in some tases 5 - 10 m. Due to the development of basal—lflfom I!ong :
margins of the exfoliation sheets such slopes receive a pronounced unevenness. On inselberg c | | |

> f slope, yet not on mid-slopes and footslopes, exfoliation represents’ In both cases the ms:elbergs were remolded dlunng the Younger. Pleistocene, [n llhe
ermd‘_‘_’r_] 1hﬁl-lppcl. parts o : pe.fl inselbérgs in a.manner that always runs parallal to the surfy . latitudes this was obtained by forms of denudation, such as frost cliffs and cryplanation
ﬂm ! "f m:;romgdo.\;;l ;’_m of--gﬂ‘;ﬁalion. the gravity detritus, then supply h in the Aegean eu-Mediterranean low-lying areas, undercutting resulted in g steepening
leoi::n?young coarse block fields developed on the Younger Pleistocene apron-shaped insell o !

, 5 ex i crests remains intact, ; Stituted by forms of accumulation. These elements are distributed as gently-concave aprons
- (However; as the: entire-appearance of the convex inselberg g : : . . . . .
foomlopestrﬂrl:: d;v:shpmc’n‘;udf the upsl ne elements may:be assumed. upslope and consist of colluvium, fine-grained sediments, small-sized detritus and
convergent further ope .

Deep Shee s woolsack-type boulders.
oar eathering and Sheet Erosion
a2, Weathering and '4) Nowadays the ors occurring in the humid middle latitudes are mostly inactive with
® morphodynamics, whereas on the Acgean islands full morphodynamic activity may be

On the one hand the tors are destroyed by tafoni weathering, on the other hand and at the
e, further development is promoted by exfoliation,

Under present conditions, deep weathering (including kaolinizatfon, haematitizf?tiop, an ¢
loamification), which is linked to the primary genesis of the basal surfa_ce. is no lon‘gelr effective, n
places where residual matadero blankets have been exempted from crosno.n, such as in intramontag .
basins (Bremer, H. 1975) or in relict flat-floored torso va]Jey.s, bddies of ground-:vfater y
developed. If they are associated with the intramontane b?sins of I_ughly elevated b;sal surfaces, they
may even be utilized for water supply, as illustrated on Seriphos (Riedl, H., 1986, p. 70).

In these cases as well as on Mykonos (Riedl, H., 1980, p. 33), diggi_ng profiles established
the existence of ground-water gleys. In a depth of 1 - 2 m, intense reduction processes nl-.ay be
registered. Below 2 m hydration represents the dominant agent that affects the subcutaneous p u;o
bedrock even under present conditions. In all areas where matader? ma‘rks the remnants 0(: .'_
former surface of relief, networks of rainrills may be detected. On Ikar.la (Riedl H., 19.89, p.2 d) o
instance, they attain depths of 1 - 2 m. These forms of sheetwash‘ are likely t.o develop ;ls;he mi T
phrygana where the vegetation cover is sparse due to denudau.on by grazing. They = h;:oﬂr:su'
typical elements of the Quaternary sedimentary aprons of the inselbergs a?cj. th’ tl_me ehltal er ..:
Seriphos (Riedl, H.. 1982, pp. 73, 66). These forms, however, result from initial linear eromzrj: 0
slopes with inclinations of 8 - 11°. Conversely to its dominant impact ©on t.he wea‘ll?ered mat;n
the time of the primary genesis of the former surface, under presenl‘c[‘tmatlc conditions shcet_ l.
is observed only in a few isolated spots (Riedl, H., 1982, p. 34), and it is reduced to the washing a
of small quantities of grus and sand in very open parts of the phrygana.

id Central European brown forest soils, brown podzolic soils, semipodzols, and podzols.

€an islands very similar paleoplastosols form a sharp contrast to the meridional brown
nt age.
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7. The Aegean Basal Surfaces in Comparison to Those of Humid Middle Latitudes

1) In humid middle latitudes, solifluction during the Pleisiocene. (flow eart.h manll
packs of blocks and loam) may be regarded as the main agent of denudalim:: being responsible for ;-
removal of the weathered materials, whereas the Aegean islands were dominated by sheetwash w
started from the pediments of Plio/Pleistocene and Older Pleistocene age and from the Youngéf
Pleistocene glacis.
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