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ABSTRACT
"The delta of Sperchios River is of great geoclogical interest due to the
ntense tectonism and the great thickness of the sediments formed by the
position of the rivers. Geophysical methods (resistivity and gravity method}
ve been applied in the delta, in order to detect the depth to bedrock, the
_ ‘existing faults, and the classification of the sediments.

" The main result of the geophysical investigation was the detection of a
 graben along the middle-south part of the delta, made by a step-like faulting
of E-W direcrion. The blocks in the northern part of the graben, created by 3
ong faults on E-W direction, are much greater than those of the southern part.
Some other minor faultrs have been detected. The intense deposition of
Gorgopotamos, Xirias and Ascpos Rivers and the tectonism of the area affect the
route of Sperchios River. Finally, the relief of the bedrock has been detected
in the whole area.

ZYNOWH
To HéATa Tou InepxcicU MotapoyU eivol peydAOU YEwhoylroU evdiogépoviog
- Adyw TOU FVTOVOU TEKIOVICHOU KoL 10U PHEVOAOU naxoug Itwv 1 {nuaTtwv nou
BSnuiovpyoUuvial and 115 ano8fEceig Twv Notapdv. Trwpuolkég HEBodoL (£18LKNGG
aviigtoong, PRoputikh) cooppolovial o1o DEANTO MUE OKoNd 10V EVIONLIUG TOU
BaBouc 1ou fpaxwdouc unofaBpou,  Twv UNEPXOVIWY PNYHOTGY Kol Twy evahiaydv
ot L {fuota.

To KUPLO QNOTEALOUN NG YEWPUITLKNAC EPEUVHE €lvaL O EVIOMIONSE Hiog 1&@pou
KOT& UNKOC 10U PECO-VOTLOU THARQTIGCS 10U SdEATa, nou dnpioupyeitol and Boabpwid
phiypata diedduvone A-A. To Tepdyn OT10 BOPELO THAHO INC THQEOVU £1vOL PEYOAUTEPD
and aqutd 1ou vollou TUANaTOG. Kénota &GhAG priyuaTa £xouv EVIONIoBEL nov polil pe
v éviovn andéBeon twv Notapov Topyonotéuou, Ewpld kol Aswnol  ennpeilouv 1n
ponl 1ou EnepxeiroU MNotapolv. Telikd, 10 avayiupo Tou Bpoxidoug unofaBpou EXEL
BpeBel via OAN TNV MEPLOXN £PEUVAG.

INTRODUCTION

The delta of Sperchios River is of great geological interest due to the intense
tectonism, the presence of geothermal sources in many places and the great
deposition of the rivers. The boreholes are of shallow depth and the sediments are
of great thickness. Therefore, the application of geophysical methods can solve
some of the problems concerning the geclogical status of the area.

GENERAL GEOLOGY
The Sperchios River Basin is in the Central Greece, outlined by Othris,
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Tigristos. Vardousia, TIti
Kallidromo Mountains (Fig. 1). The
Basin is open to the sea on the East
(Maliakos Gulf). The direction of
Sperchios River is W-E. There are
many tributaries and more important
from the West to the East are
Foustianitis, Vistritsa, Gorgopo-
tamoes, Xirias, Asopos.

The Sperchics River Basin is a
result of a tectonic graben and it
ig in the transition area from the
imner to the outer geotectonic zones.

The Basin is divided in two parts:
the Inner Valley and the Delta of

[: n-m m:.sw 500 - 1000
I: lll'.ll-m'n :sm.m > 3000

Fig. 1: Topographic map of Sperchics River Sperchios River.
Valley with the mountains around The geological map of the Delta
it (Xakavas, 19B4). is shown in figure 2.

Alpine Formations

North-North-Eastern of the basin there are Triassic to Jurassic limestones,
flints and ophiclites. North-eastern of Lamia there are Upper Creataceous
transgressive limestones and flysch. The same series are observed in Kallidromo
mountain, Southeast of the basin. The areas. previocusly considered, belong to
the "East Greece Series” that is made up by some paleotectonic series that have
been homogenised by the Upper Creataceous transgression (Papanikolaou, 1986).
Such series in the area under investigation are "Maliaki” and “Hypopelagoniki®

series.
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Fig. 2: Ceclogical map with the main geological formations in the delra of
Sperchios River, designed by the use of all the elements of the
geological maps of I.G.M.E. {scale: 1:50000) *“Lamia" and "8tilis*. The
faults present in the delta have been detected by the geophysical
investigation. The map has the geographic co-ordinates in km.
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ined, is full of loose deposits

lgorpl ocene cong lomeratqr.

W rﬁ‘l lﬂ? ts {conglomerates, sands and clays) under
11QV1a deposits of Sperchios River
gﬂcs Sperchios RL%C

fierates an Eanglcmerates)A

ays with intercalation of con-

Tectonism of the Sperchios graben
1 The topography (steep slopes of
J Kallidromo Mountain, displacement of
mlles  river sill and many alluvial fans)
indicates intensive tectonic actiwv-
ity. An interpretation of this ac-
tivicy is based on the theory of the

S5tilis

1 tectonic dipoles (Mariolakos, 1976
and Dermitzakis & Papanikolaou,
1979) ,

THE GEOPHYSICAL SURVEY

Pt A gravity survey (320 stations of
observation along profiles) and a re-
sistivity survey (8 deep soundings
by the use of the Schlumberger elec-
trode configuration and a dipole-di-

Map with the gravity profiles (302,
Lp, ¢b, TD, 2D, AD), the dipole-

dipole profile (DIP-IL}) and the re- ) ) -
sistivity soundings (pD-11, p-pz, Pele profile) were carried out (Fig.

e D-I1, e.t.c.) in the delta of 3) in the area under investigation
_'; Sperchios River. The map has the (Apostolopculos, 1993b). The data were
geographic co-ordinates in km. processed and interpreted in order
to investigate the depth of the bedrock, some
intermediate layers and the faults.

The gravity survey

The Bouguer map of the area (Fig. 4) gives
an idea of the bedrock relief. It seams that
the bedrock, in the south-east part of the
Delta, has the greatest depth.

The gravity interpretation, with 2-D mod-
elling in profiles (Fig. 5, Fig. 6 and Fig.
10) and only one interface {(sediments - bed-
rock), gave the depth of the bedrock and the
Rermopi lon position of the existing faults in the whole
survey area (Fig. 7 and Fig. 2).

The aeromagnetic map
P The aeromagnetic map (Residual magnetic
Bouguer gravity map of i X .
thé delta of Spercniss anomaly) of figure 8, is the result of combi-
River (centours per hation of two I.G.M.E. aeromagnetic maps
2 50gu). The map has the (sheets "Lamia” and “Stilis”, scale 1:50000).
geographic co-ordinates This map contributes in the following quali-
in km. tative conclusions:
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Fig. 5: 2-D gravity interpre-
ratlion of rthe grav-
ity profile “LD* {the Fig. 6: Z-D gravity interprecza-
posi,ion of the re- tion of the gravity pro-

sistivity soundings file "AD*
is also marked).

The presence of certain local magnetic anomalies (maximum values)
indicates that there the bedrock is ophiolite. This 1is confirmed by the
geological map as well (Fig. 2}.

The conteours and their magnitude, create a picture that confirms the
position of the faults and the bedrock relief, detected by the gravity method
(Fig. 2 and Fig. 7). The gravity depth secrion of the profile “AD” (Fig. 6)
is alsc confirmed by the aercmagnetic map. Generally, the greatest thickness
of the sediments is south of the 100y contour.

The resistivity survey

The apparent resistivity maps drawn for
constant half current electrode distance (AB/
2), give a picture of the lateral resistivity
distribution in an approximately constant
depth. Therefore, in the map of figure 9a (AB/
2=100m) there is an area of high resistivity
values that is caused by the resistive
ophicolite body near Lamia, an area of inter-
mediate values that are caused by the con-
glomerate made by the deposition of
Gorgopotamos, Xirias and Asopos Rivers and an
area near Anthili of wvery low resistivity
values caused tec the clay and the sands full
of saline water. The influence of the bedrock
(its depressions and uplifts) 1s evident in
the apparent resistivity map of figure 9b

Fig. 7: Map showing the depth
to the top of the hase- (AB/2:I2154[“:" ) .
ment {contours Her A first conclusiecn from the observation of
0.5km) and the faults the apparent resistivity maps 1is that the
in the delta of continuous deposition of the rivers directs
EDI‘EIChIOS Riyer, @as 01‘9- the route of Sperchios River to HNortheast
tained by the geophvysi-
cal investigation. The
map has the geographic
co-ordinates in km. {low values) .
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Aeromagnetic map of I.G.M.E. |residual
magnetic anomaly) of the delta of
Sperchios Rilver lcontours per 25&).
The faults shown in the map hawve
been derected by the geophysical
vestigation. The has the
graphic co-ordinates in km.

in-

map gec-

ophiolite for D-I2.

A resistivity depth section was constructed with the guidance of
apparent resistivity section for the soundings D-T1, D-T2, D- T3, D-Td
. Though these soundings did net reach the bedrock, the resistivity depth

2 AL T
. 1

Apparent resistivity maps of the delta
of Sperchios River for half elec-
trode distances AB/2=100m (a) and
AB/2=2154m (b} (contours per 250m
and 500m respectively). The map has
the geographic co-ordinates in km.

In-situ soundings gave the
resistivities of the rock for-
mations present in the area un-
der investigation (p L=80—180Qm,
Popy=200-6000m, p; 1y=250-11000m,
PeLay=10-300m) .

The 2-D interpretation of re-
sistivity data for the sound-
ings D-L1, D-L2, D-I1 (Apostolo-
poulos, 1993a) gave sequences of
layers geocelectrically defined
and the position of dipping in-
terfaces (faults), The 1-D in-
terpretation was applied in the
rest of the soundings.

The gravity and resistivity
incerpretation show that some of
the soundings reached the bed-
rock some others did not. The
bedrock under each sounding is,
limestone for D-L1, cophiolite for
D-L2, limestone for D-I1,

the
{Fig.

section gives a picture of the
sedimentation. Therefore the re-
sistivity sections of each sound-
ing (Fig. 10) show, that a sur-
face layer of sand with saline
water {(thickness = 1Zm and p<80m)
is in the area of the soundings
D-T1 and D-T2, underlain by a
layer of clay that disappears
moving to D-T3. Another layer of
sand with saline water is under
the layer of clay and is con-
nected with the surface layer in
the area between the soundings
D-T3 and D-T4. The last layer of
sand with saline water 1is ex-
tended in the whole profile and
it has great thickness under the
soundings D-T1 and D-T2 and much

less under D-T3 and D-T4 (resistivity section in figure 10). The sandy layer
is over a layer of clay. In the area of the sounding D-T1, the layer under the
clay (p =67Gm) is weathered ophiolite, due to the high values in the aercmagnetic
map (Fig. 8). The influence of the lateral inhomogeneity (ophiclite - sediments)
is evident in the apparent resistivity section. Another lateral inhomogeneity
is present between the soundings D-T2 and D-T3
with its influence in the apparent resistivity section. The last inhomogeneity
separates sediments with different compaction (different time of sedimenta-

(pp-rp=420m and pD_T3=ZOQm)
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' ii-#_ :u 8| n.il ti!n} and its position is the same
¥ S T with the underlying fault present

in the gravity section. It is most
probable so, that the fault made
after the sedimentation represented
by the layer with resistivity p=42Qm.
e e e _ %I‘he dipele - dipole electrode
OISTRMCE in N 10" ‘configuration was applied along the
gravity profile “LD” in order to

-0 &

a ]

WLF ECECTROOE OISTRGE o W
20

ﬁ‘f""%t‘ ‘R A pT2DoTIETS detect 1.rregu1alrities hin the. bec}—
_5-“__....5_‘ ) rock relief. This configuration is
nr__w -;-q: very sensitive in lateral resistiv-

F Eg ity inhomogeneities (Sumner, 1376}
b S ) e . and by the use of 1000m dipole length
-ur—ﬁ"f— RS the detection is in the approximate
= S depth of the bedrock. Finally, the

% w 8nomaly cbsarved 110.00 3 dipele-dipecle apparent resistivity
e A08A1 ; ancnl td 86.00 € section (Fig. 11) shows no irregu-
’ : larity in the bedrock relief and

-290.00 3 the irregularity in the gravity meas-

1 -us0.00 E urements (Fig. 5) is caused to a

0.00 2.00 u;?u:rﬁi;mt 10.00 12.00 14,00 surface dense layer. It is probably
a layer of conglomerate made by the

D-T1 D-T2 D-T3_ .. . : 3
i | B depositicon of rivers menticned be-
fore.

7 r
0.00

w -2.00

2.00

depth  In km

DISCUSSION, CONCLUSIONS
The results of the geophysical

survey can be summarised as fol-
Fig. 10:Profile "DT" (apparent resistiv- lows:

ity section with contours per

5Um, gecelectric section, grav-
A ; 3 ea te] i h
ity anomaly and gravity section great conductivity of the sediments

with the relief of the bedrock). 9id not help to reach the bedrock
The results of 1-D interpretation with the geoelectrical method. How
for each of the soundings are shown ever, the relief of the bedrock has
on the leftr side of the figure. been found by the gravity method.

The resistivity soundings reached
0-L1 DLz the bedrock in certain places and intense anoma-
J lies in the magnetic map (Fig. 8) possibly indicate

i (ﬂ) places of ophicolite. The lithelogical 1.dent1£1ca
)
?R\\uup,fffﬂ’#/ °
/—/\'P
\3"_"/_‘—’\

The great thickness and the

tion can be done in such places, with some doubts.
The location of the faults and the bedrock
depth anomalies found with geophysical investiga-
tions. They indicate as well, the depression of the
bedrock south-east of Anthili and north of Molos,
T S - In the map of figure 2, three (3) successi e

long faults along the central part of the Delta (W

Fig. 11:Dipole-dipole ap- E! are located and they create blocks falling te
parent resistiv- the South. In the South, near Kallidromo Mountain,

ity section of the there is a step-like faulting with the smaller
profile *“DIP-L" blocks falling to the North. Therefore, in the
(contours per central and south part of the Delta a grabben i

250m) . created with its section shown in the gravity depth
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ﬂfag- ) and in the g'ravi;t:ly h m of the profile “AD* (Fig. 6).
‘ 5 jos, Xirias and Asopos Rivers
zast and the tectonism and the
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