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oil gas radon concentrations have been studied in an active fault zone of Ilgin, Konya,

Turkey. At this seismically active fault zone (20 km long, 3-5 km width in the study
area) there are two faults and a graben in between them. The maximum radon and thoron
concentrations are 32601(Bq/m?) and 17628 (Bq/m?), while the minimum values are 170
(Bq/m?) and 103 (Bq/m?) respectively. At 15 sampling points for radon the obtained values
are higher than the average values. There has been a clear visibility of both **’Rn (radon)

and **’Rn (thoron) anomalies in the area. The **?Rn and *°Rn have no positive or negative

correlation at sampling points in the field.
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INTRODUCTION

Astrong relation between soil gas radon concentra-
tion and underlying geological features has been
known for many years. The content of radon in soil,
beside atmospheric conditions such as temperature,
moisture and pressure [1], is more strongly controlled
by porosity-permeability, fractures, nature of rocks,
active-inactive faults, magmatic and volcanic activity
of a region. In addition to these, many other factors
such as soil type and sediment thickness [2], soil par-
ticle size [3] and radium bearing mineral content of
formations [4]. To minimize the effect of atmosphe-
ric conditions, the soil gas radon measurements have
been undertaken at depths of a meter or more.

The radon level in soil gas can easily be increased
by a fault since a fault could be a pathway for radon
emanated from deep formations [5, 6,7, 8, 9, 10, 11, 12,
13, 14, 15]. A similar relation between radon content of
well-spring water and faulty zones was pointed out [16,
17]. However, the anomalies is not restricted for only ra-
don gas, but HCO;" [18], helium [19], hydrogen [20] and
carbon dioxide [21] anomalies were also noted on fault
zones.

The aim of this paper is to investigate a relation (if
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any) between soil gas radon concentration and active fa-
ult zone of Ilgin, Konya province, Turkey.

GEOLOGICAL AND SEISMOLOGICAL
SETTING

The study area is geographically located on SW of
Central Turkey (Fig. 1). Turkey is geologically divided
into four tectonic units by Ketin [22]. These are Tau-
rids in the south, Anatolids in the center, Pontids in
the north and Border Folds in the southeast. The in-
vestigation area is found within the Anatolids which
subsequently divided into several units by Ozgul [23].
The Ilgin area is a part of Bolkardagi units of Ozgul
[23]’s division. On the other hand, the area is included
in Kutahya-Bolkardagi Belt by Ozcan et al. [24]. Cavus-
cu Gol (Gol means lake) is located at the central part
of the south of study area (see Fig. 1). The lake is for-
med on a graben where two normal faults are roughly
found at west (Ilgin fault) and east (Tekeler fault). The
two horsts are occurred at both side of this graben,
the Karakaya Tepe horst in the west and the Gavur-
dagi horst in the east. The area is not focused for only
these active faults, grabens and horsts but it is also
important for economical lignite seams [25, 26, 27].


http://orcid.org/0000-0002-3827-0941

V. Zedef et al. / Hittite ] Sci Eng, 2018, 5 (3) 185-189

TUaRKEY
% “Ilgin

QD

ﬁ Meditarrenaan S&a

& f
Ty
{7 N T Pan A, | AN

=

Sy o e T
- foikpinar -
e “:8. R
L

-

e
: ﬁ';

Figure 1. Location map of study area, the map for active fault is from MTA (Mineral Research and Exploration of Turkey) web-page.

Perhaps (or to our knowledge), the most detailed geo-
logical (including structural and stratigraphic) study in the
area was undertaken by Huseyinca and Eren [28]. According
to these authors, the oldest units in the area is Silurian-Early
Carboniferous aged marbles of limestone and dolostone
which are unconformably overlain by Mesozoic aged meta-
morphites. Huseyinca and Eren [28] stated that the Tertiary
aged lignite seams with claystone, mudstone and siltstone
are found over these metamorphic basements. All the rocks
forming basement are strongly effected by Cimmerian and
subsequent Alpine orogenesis which gave rise many faulting,
fracturing and folding [28]. The recent tectonic movements
(usually called as Neo-tectonic movements) were respon-
sible for developments of today’s active faults, horsts and
grabens in the region. A sketch of general geological cross
section of the area is performed in Fig. 2.

Ilgin
Fault Gavurdag
Karakaya Tepe Tekeler I-? vurdagt
Horst \ Fault orst E

q Graben

Figure 2. A sketch of geological cross section from west to east in the
study area (no to scale). Note: A represents metamorphic basement of
generally Paleozoic and Mesozoic aged rock units; B represents younger
sediments of Cenozoic, mostly Pleistocene and Holocene aged detrital
rocks with lignite seams (black painted).
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From the neo-tectonic point of view, the area is tec-
tonically situated between Gavurdagi and Karakaya Tepe
horsts. The graben is found in between these horsts (Fig.
2). The graben can be traced almost 20 km from south to
north while its width is about 3-5 km at east-west direction.
The seismically active Ilgin fault is found at the west side
of this graben, and the Tekeler fault restricted the eastern
side. Seismologically, these two faults are presently produ-
cing earthquakes. An officially published recent earthquake
data is present on Table 1. The most devastating earthquake
(Magnitude 5.5) in the area was taken place in February, 21,

Table 1. The latest earthquakes in the study area, Ilgin, Konya.

Date Time M

20:29:52 70.25 72.25
22:44:32 69.00 66.25
00:36:16 69.25 68.50
23:03:12 77.25 68.00
20:29:52 70.25 72.25
22:44:32 69.00 66.25
00:36:16 69.25 68.50
23:03:12 77.25 68.00
20:29:52 70.25 72.25
22:44:32 69.00 66.25
00:36:16 69.25 68.50
23:03:12 77.25 68.00




1946. At this earthquake, 55 people were died and 3349 in-
jured. A recent, relatively strong (Magnitude 5) earthquake
has taken place in July, 27, 2011. No casualty reported (Note
that all the data about the earthquakes taken from the Kan-
dilli Rasathanesi web-page).

In the area, the trace of Ilgin fault can easily be obser-
ved while the Tekeler fault script is mostly buried by the
Quaternary sediments, mostly exposed over Paleozoic and
Mesozoic aged metamorphic rock units in the eastern part
of the graben between the towns of Ilgin and Cavuscugol.
As a seismically active area, the towns of Ilgin, Cavuscugol,
Golyaka, Yorazlar, Misafirli, Tekeler and Derekdy often hit
(average three times each monts) by earthquake with mag-
nitude > 2. The focuses of the quakes are mostly 4 to 15 km
depth (www.depremler.org/konya-depremleri-1)

FIELD SURVEY AND METHODOLOGY

A total of 32 sampling location were chosen and settled in
the Pleistocene-Holocene aged strata in the light of ear-
lier geological surveys. The sampling locations were ho-
mogenously scattered to represent all graben and faulty
area (except the lake itself). The survey for soil gas was
performed in a period with stable meteorological condi-
tion from August to September. The used radon monitor
in this study is made up three main parts: (1) Alphaquard
PQ2000 Pro brand radon monitor, (2) Soil gas probe and
(3) Pump. For measurement, a hole 1 m deep was drilled
and available soil gas was pumped out into the ionizati-
on chamber of the monitor. Then, both radon isotopes
of #’Rn and **Rn were measured. For ?’Rn reading, the
ionization chamber has to be kept closed for about 10 mi-
nutes to allow *°Rn (thoron) to decay. The total staying
time of drilled pipe into the soil is 30 to 40 minutes. To
do this, the soil gas can diffuse out the pipe. The obtained
measurements in this study represent 30-40 minutes de-
gassing of soil gas for each sampling point.

RESULTS AND DISCUSSION

All the results for ??Rn (radon) and *Rn (sometimes
called as thoron) are shown in Table 2. During the me-
asurement time temperature, air pressure and humidity
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Figure 3. The distribution of **?Rn (radon) in soil gas in the study area.
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Figure 4. The distribution of *°Rn (radon) in soil gas in the study area.

of the atmosphere is also measured. The altitude and co-
ordinates of each sampling locations were also included
in Table 1. The average **Rn and **Rn concentrations of
the samples are 10930 (Bq/m?®) and 5338 (Bq/m?®) respec-
tively. The maximum radon and thoron concentrations
are 32601(Bq/m?®) and 17628 (Bq/m?), while the minimum
values are 170 (Bq/m?) and 103 (Bq/m?®) respectively. At
15 sampling points for radon the obtained values are hig-
her than the average values (Fig. 3). On the other hand,
12 sampling locations exceed average thoron concentra-
tions (Fig. 4). All these indicate there has been a radon
and thoron anomalies in the area of active Ilgin fault zone
and related graben area. One point has to be pointed out
that there has been no positive correlation between ra-
don and thoron concentrations on the investigation area
(Fig. 5). The radon and thoron values are seems to be no
any relation with temperature, air pressure and humidity
of the atmosphere. No positive and negative correlation
has been observed between radon-thoron concentrations
and altitude of measurement points. Unlike most other
works seen on the literature at hand, we could not see any
radon-thoron anomalies just over faults.
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Figure 5. A claster of *?Rn (radon) v *’Rn (thoron) indicating the ab-
sence of positive or negative correlation in soil gas in the study area.

CONCLUSION

The Ilgin fault zone is a seismically active area and the
recent seismicity gave rise tectonically occurring graben
and horst formation in the study area. The measured
22Rn (radon) and ?*Rn (thoron) concentrations indica-
te that there has been a visible anomalies on fault zones.
A similar judgment cannot be undertaken for individual
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Table 2. Results of a soil gas *’Rn and *Rn concentration (Bq/m® ) measurement around Ilgin Fault Zone (Temperature, air pressure, humidity,
altitude and coordinates of each mesurement are included).

Air Pressure

Sampling No **Rn(Bq/m?) *°Rn(Bq/m?) Temperature(°C) (mbar) Humidity (%) Altitude(m) Coordinate
3801805"N

1 865 224 27,3 901.1 15,7 1059 31051%52"E
2 170 122 2,5 899,5 16,7 1037 3Borfaz’N
31052°23"E

3801832"N

3 13169 1436 23,7 899,8 183 1036 31054'28"E
38018'25"N

4 18647 4828 20,2 899,7 22,3 1030 31053'50"E
38019'06"N

5 6185 196 13,8 899,2 26,3 1034 3105328"E
3801913"N

6 18 8136 14,8 899,1 , 1042 P

539 3 4, 99, 3417 4 31053'59"E

3801838"N

7 258 264 17,8 902 46 1053 31051°50"E
3801841"N

8 27420 103 19,4 900.6 39,4 1040 31052'02"E
3802026"N

9 6686 7858 19,5 900,8 37,8 1053 31050%59"E
10 6868 2191 22,2 900,4 39,3 1035 3802030"N
! ! ! 31051'12"E

11 13193 2282 21,6 900.3 381 1058 38020%52"N
, A 31054°09"E

12 9163 10773 19,3 900,1 36,2 1042 38020%52°N
31053'49"E

3802302"N

13 18238 17268 15,8 900,7 41,5 1060 31055/58"E
14 15211 6690 14 900,7 59,6 1031 38023%00"N
4 4 31053'40"E

15 10133 9681 12,7 900,9 52,5 1030 38022"20"N
! ! ! 31051°00"E

3802218"N

16 8556 826 16,4 899,5 38 1047 31050%42"E
17 15277 5182 15,5 898,2 39,3 1045 36023'05"N
! ! ! 3105036"E

18 16277 3505 15,4 896,4 42,7 1023 38023'07"N
/ ", 7 31050'55"E

38026"21"N

19 3595 3931 15,7 898.4 39,6 1014 3105417"E
38026"09”N

20 052 62 16,8 898 2 1030 2w

405 3 / 90,7 37 3 3105435"E

21 5470 3423 13,5 900,3 50,2 1042 3B0267'N
3105455

3802652"N

22 4281 2311 15,1 899,8 44,5 1030 3105438°E
38023%45"N

23 32631 6499 17,1 899,2 40,2 1024 31050317E
38023°%43"N

24 17542 5165 13,8 8979 42,3 1027 3105072"E
38025"22"N

25 4647 12364 82 897,4 54,6 1038 31054720"E
38023°%42"N

26 4993 4245 14,8 899,7 40,4 1028 31050%52"E
38023'14"N

27 11611 15781 19,5 893.9 29,9 1041 31049'50"E
3802022"N

28 12968 407 21,4 888.7 32,3 1058 31047017E
3801803"N

29 587 3669 21,0 890,9 347 1089 31048'21°E
3802711"N

30 24073 9501 20,4 888.6 33,9 1166 31055729"E
3802406"N

31 12975 11127 20,4 8915 37,5 1067 31055'08"E
3801945"N

32 5411 10211 16,3 895,8 34,6 1155 31055'58"E

188



fault scraps themselves in the field. There is no positive
or negative correlation between ?*Rn and ***Rn for same
measurement points in the field.
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