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ABSTRACT 

VLF measurements have been used to locate groundwater bearin9 fracture 

zone in the phyllite of Asvestochori area, 9 km east of Thessaloniki (Nor­

thern Greece). 

The VLF measurements indicated a water bearing fracture zone in an almost 

vertical direction to the strike of s-planes in the phyllite of the investi ­

gated area. The VLF ano~~ly chosen for drilling was a relatively stron9 ano­

maly and the following dri11hole yielded 23 m3/h. 

The VLF is a very useful geophysica1 method in groundwater prospectino, 

especially for 10catin9 water bearin9 fracture zones, but also a oood know­

ledge of the geological conditions is essential for the interpretation of 

the VLF data. 
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INTRODUCTION 

The YLF method ma.kes use of the electromagnetic field from radio transmit­

ters in the ~ery ~ow ~requency range 10-30 kHz, The YLF radio waves that pene­

trate the bedrock induce a secondary electrolJ'agnetic field around electrical 

conductors. The YLF instrument measures the inphase and quad-phase components 

of vertical magnetic field as a percentage of horizontal primary field (i.e. 
tangent of the tilt angle and the ellipticity of the polarization ellipse). 

The tilt angle reading is called Real (R) and the ell ipticity reading is called 

Imaginary (lm) or Quadrature (e,g., Coney, 1977; Parasnis, 1979; Olsson, 1980). 

The YLF method was succesfully used in mineral exploration and geological 

mapping (e.g., Paal, 1965; 1968; Fraser, 1969; Paterson and Ronka, 1971; Tel­

ford et. a1., 1977). In the last ten years the method has been widely used in 

groundwater prospecting, especially in Scandinavia (e.g., Mullel"n and Eriksson, 

1982; Ar'1bom and Andersson, 1982), Arnbom et a1., (1984) have tested the method 

in different geological formations in central and southern Greece, This paper 

reports on locating groundwater bearing fracture zone in phyllite with the YLF 

method. 

GEOLOGICAL SETTING AND FIELD MEASUREMENTS 

The investigated area consists of phyllite and shales (fig. 1). The phylli­

te is graphite-beJring and shows few intercalations of quartzites. Few chert 

horizons and lenses of dolerite are intercalated in the shales. According to 

the Geological map 1:50.000 (I,G.M.Ro, 1978) the phyllite belongs to the 

Svovla group of Melissochori-Cholomon Unit, with Trassic-Middle Jvr~ssic age 

and the shales belong to Aspri Yrissi- Chortiatis Unit, probalby Lower-Middle 

Jurassic in age. 

The YLF transmission stations used in this investigation were FUO (15,1 kHz, 

Bordeaux, France) and JXZ (16,4 kHz, Helgeland, Norway). The YLF-Survey lines 

PI and P2 have been performed using the FUO station in N20E direction, while 

the P3, P4, P5 and P6 using the JXZ station in N80E direction. The horizontal 

distance between the measured points in all survey lines was 20 meters. 

RESULTS AND INTERPRETATION 

The YLF anomalies of all Survey lines are presented in fig. 2. The present 

anomalies define two VLF-zones, YLF-zone 1 and 2 (fig. 1). The YLF-zone 1 has 
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a direction of N12W and is almost vertical to the strike of s-planes of the 

bedrock. The VLF-zone 2 is located on the boundary of the two rocks(upthrust). 

The strength of an anomaly is expressed by the amplitude of the secondary 

field as a percentage of the amplitude of the primary field. The R-double am­

plitude for the anomalies defining VLF-zone 1 are varying from 15 to 40% 

while for VLF-zone 2 from 10 to 21%. The amplitude of an anomaly is dependent, 

among other factors, on the difference between the electrical conductivity of 

the conductor and the surrounding bedrock. It is important to note that dif­

ferent types of rocks have different electrical conductivity values and that 

the water flow can vary in the different sections of the same fracture zone 

(Mullern and Eriksson, 1982). 

The arithmetic signs of R and 1m components are opposite across a good con­

ductor and the same across a poor conductor. This relation between R and 1m is 

better in the anomalies defining the VLF-zone 1 than in those defining the VLF­

zone 2 (fig. 2). From some of the anomalies defining the VLF-zone 1 is possible 

to estimate approximatelly the depth to the top of the conductor as well as the 

diping of the conductor(Olsson, 1980). The VLF-zone l(water bearing fracture 

zone) probably has a diping to the east and the top of the conductor maybe 

around 20 meters below ground level. 

The strongest anomaly P5 was chosen for drilling. The R-double amplitude of 

this anomaly is 40%. The following drillhole (fig. 1) to a depth of 98 meters, 

yielded 23 m3;h. 

The VLF is a very useful geophysical method for locating water bearing fra­

cture zones in the bedrock. However, it is important to combine the VLF mea­

surements with geological and hydrogeological surveys in order to obtain bet­
ter interpretations of the VLF data. The results of this investigation clearly 

demonstrate the necessity of combining VLF geophysics and geology. 
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FIGURE CAPTIONS 

Fig. 1: The geology and VLF survey lines of the investigated area. 

Fig. 2: VLF anoma1ies of the investigated area. PI and P2 using FUO trans­

mission station, P3-P6 using JXZ transimission station. 
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