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FEQAAISIA.— The Gravity Field of Northern Greece. I. Eastern
Macedonia and Western Thrace, by L. N. Mavridis - D. Ara-
belos - 1. Karrinti *. >Avenowvddn vm0 tob *Axadnuaizod x. “lodvvov
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1. INTRODUCTION

A large scale gravity survey of (Greece was conducted under the
auspices of the Greek National Committee for Geodesy and Geophysics
in three phases between 1971 and 1975.

During the first phase (1971) the survey was conducted in the area
of Attica, the Peloponnese and Kithira by the following institutions :

a) the Department of Geodetic Astronomy, University of Thessa-
loniki,

b) the Institut flir Geophysik, Universitit Hamburg,

c) the National Institute of Geological and Mineral Research,
Athens and

d) the Surveying Laboratory, National Technical University, Athens.

A total of approximately 1200 stations were established. The results
including free-air and Bouguer maps of the surveyed area were published
by Makris et al. (1973).

During the second phase (1972 and first half of 1973) the survey
was carried out by the following institutions :

a) the Department of Geodetic Astronomy, University of Thessa-
loniki,

b) the Institut fiir Geophysik, Universitit Hamburg and

c) the National Institute of Geological and Mineral Research, Athens,
and covered the following areas :

i) the part of the Greek mainland south of the parallel ¢ = 40°
(approximately), which was not covered during the first phase,
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ii) the part of the Greek mainland north of the parallel ¢ == 40°
(approximately), included between the meridians A== 22°15" and
A = 24°30’, and

iii) the Ionian islands and the island of Euboea.

A total of approximately 2.600 stations were established. The results
have not yet been published.

The third phase (second half of 1973, 1974 and 1975) of the survey
was carried out by the Department of Geodetic Astronomy, University
of Thessaloniki and covered the following areas :

i) the part of Eastern Macedonia, east of the meridian A == 24°30°
(including the island of Thasos),

i) Western Thrace (including the island of Samothrace),

iii) the part of the Greek mainland north of the parallel ¢ = 40°
(approximately) and west of the meridian A = 22°15°, which was not
covered during the second phase (Western Macedonia and part of Epirus).

In the present paper there will be presented the technical details
and the evaluation and compilation into maps of the data obtained
during the third phase of the survey for Eastern Macedonia and Western
Thrace. The data obtained for the remaining area covered during the
third phase of the survey will be discussed in a forthcoming paper.

2. SOME TECHNICAL DETAILS

The measurements were carried out by one field party equipped
with :

One LaCoste and Romberg Gravity Meter, Type G (No. 265).

Three Thommen Altimeters, Type 3B4.

One Land-Rover was available for the transportation of the field
party.

Every topographic map 1:50.000 was covered by approximately
15 - 20 stations, at which the gravity field and the altitude had to be
measured. A total of approximately 400 stations were thus established.
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2.1. The Gravity Measurements.

A gravity net was established in Northern Greece by means of
repeated measurements with two LaCoste and Romberg Gravity Meters,
Type G (Nos. 201 and 265). More details about this gravity net will be
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Fig. 1. Surface distribution of the gravity stations.

given elsewhere. Here we will only mention that the net was connected
with the base point Athens, Hellenikon, East Air Terminal, Station A,

for which the value (Torge, 1971).
g = 980058.28 + 0.08 mgal

has been used, in accordance with Makris et al. (1973).
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The field points were all connected with the stations of the net and
the accuracy with which the gravity differences were obtained for the
net is + 0.03 mgal.

2.2. Altitude Measurements.

The altitudes of the stations were tied to the Greek National
Levelling Net by using a set of three Thommen Altimeters (T'ype 3B4).
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Fig 2. Free-air map of Eastern Macedonia and Western Thrace.

In this way an accuracy of the order + 1-2 meters was achieved for
most of the stations. In a few cases, particularly in remote stations of
the mountains, the accuracy might be between 2 - 5 meters. Such stations,
however, constitute a small percentage of the survey.
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Temperature measurements of the dry and moisture-saturated air
were used to correct the altimetrically obtained heights, which were
evaluated according to the formula of Jordan, as modified by Méller (1962).
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Fig. 3. Bouguer map (simple) of Eastern Macedonia and Western Thrace.

2.3. Horizontal of Field Points.

Topographic maps of 1:50.000 scale were used for locating the
field points. The geographic coordinates of the stations were estimated
with an accuracy of + 10 meters. The field points were transferred

into maps of 1:200.000 scale for the final compilation of the data
(Fig. 1).
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3. EVALUATION OF THE GRAVITY DATA

The gravity data were evaluated and reduced to free-air and
simple Bouguer anomalies. Maps of 10 mgal isolines for the free-air
anomalies (Fig. 2) and 5 mgal isolines for the simple Bouguer anomalies
(Fig. 3) were compiled.

For the safe of homogeneity an effort has been made to perform

the reduction of the data in the same general way as in the paper by
Makris et al. (1973):
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Fig. 4. Cross-section along the parallel ¢ -=41°10".
H = elevation, Ag, = Free-air anomaly. East is on the right.

The gravity measurements were corrected for tidal effects. Each
loop was corrected for drift, using the corresponding linear drift
coefficient. The values were reduced to free-air and simple Bouguer
anomalies according to the formulae :

Agy =g — v, + dgx,

Agp=g — Yo -+ 0gr -} dgs,
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where :

g = the measured gravity adjusted to the gravity net, which has been
connected with the Athens, Hellenikon, East Air Terminal, Station
A : g = 980058.28 + 0.08 mgal,

Yo = theoretical gravity according to the International Formula 1930,
dgr = free-air reduction = 0.3086 (hs — h,) mgal, with

hs = altitude of the gravity station,

h, = reduction level = 0 m,

dgs = Bouguer plate reduction = — 0.1108 (hs — h, ) mgal, corresponding
to an infinitely extended horizontal plate with uniform density
of 2.67 g/cm3.
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Fig. 5. Cross-section along the meridian A =24°40".
H — elevation, Agy = Free-air anomaly. South is on the right.
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4. SHORT DESCRIPTION OF THE FIELD

Figs. 4 and 5 give the cross-sections of the surveyed area (free-air
map) along the parallel ¢ = 41°10" and the meridian A = 24°40’
respectively. The continuous line in these figures gives the elevation
H (m) and the broken line the free-air anomaly Agr (mgal).
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Fig. 6. Cross-section along the parallel ¢ =41°10".
H = elevation, Ag, — Bouguer anomaly (simple). East is on the right.

From these figures we see that the free air anomalies assume in
most of the cases positive values, which follow closely the topography.

Also Figs. 6 and 7 give the cross-sections of the surveyed area
(simple Bouguer map) along the parallel ¢ = 41°10" and the meridian
L =24°40" respectively. The continuous line in these figures gives
the elevation H (m) and the broken line the simple Bouguer anomaly
Agyp (mgal).

From these figures we see that contrary to the free-air anomalies
the simple Bouguer anomalies assume both positive and negative values.
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Fig. 7. Cross-section along the meridian A ==24°40".
H —elevation, Ag, — Bouguer anomaly (simple). South is on the right.

For the northern part of the area (mainland) these values vary almost
inversely of the topography, while in the southern part (island of Thasos)
they follow the topography.

A more thorough investigation of the structure of the gravity field
in the area under consideration will be made in a forthcoming paper
with the help of the refined Bouguer anomalies.
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Eig uv magoloav Boyactav magéxovrar to SEaydueva t@v HeETENoE@V TG
gvrdoewg tod medtov Tig ynivng Pagltnrog al 6motar dieEnydnoav vmo tob Eoya-
otnolov I'swdartixdlc “Actgovoutag tob ITavemiotnuiov Oscoalovixng el v
*Avarohyy Maxedoviav (A > 24°30°) xal v Avtixiyv Opdxunv xatd 10 devregov
£Edunvov tob &rovg 1973. Kato tag perofoeig tavtac éyrareorddnoav &v ovvohe
400 mepimov Paguueroixol otadpol. Th Pondele t@v EEayopévov tdv petproemv
glg Tovg otaduols Tovtoug xateoxevdodnoav oi ydotatr of 6molol maEéyouv TNV
AATOVOUT)Y TOV TIUDV Thig Gvouadiog ghevdégov déoog xal tijg dmhiic dvopaiiog
Bouguer eig v pedstndsioav meguoymv ol yivetar ulo modtn diegevvnoig Tiig

dopijg ol medlov tiig ynivng Baglnrog elg v megoxnv TavTyy.
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