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Abstract: In the rocks of higher geological ages exist some permeable beds that we
cannot evaluate simply after a record of the specific elecirical resistance and of the
self potential. Characteristic of them is a relatively high specific electrical resistance
of the invasion zone and a higher specific elecirical resistance of the mud. The curve
of the self potential in such beds is extraordinarily smooth and monotonous in character.
1t is similar o a curve of the seif potential forming in a very salty mud. It seems, that
both c¢ases have 2 common cause — a low electric current transmission through the
mud, which influences the self potential curve. We can make use of this fact for a re-
caiculation of the self-potential curve to obtain a more differentiated curve allowing
us to evaluate and locate the permeable beds.

1 Moravské naftové doly, k. p., Hodonin, Uprkova 6, 695 30 Hodonin

if we measure by using the method of the self potential, the chemical composition
of the mud plays a decisive role there. This has been published in the relevant
literature. The author invites you to concentrate on the electric transmission of the
mud and is going to attemp to explain this process, that can bave an influence
on the measurement of the self potential.

The origin of the self potential is based on the existence of a double electric
layer forming on the boundary-line of the mud and rock or if need be on the
boundary-line of two lithologically different rocks. We shall commit a certain
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inaccurancy, when we assume, that an electric current source of self potential was
found inside of the rock. Under these conditions, for a point being located inside
of the mud, following formula has been accepted (after Dachnoyv, 1967):

= M TSP 1
Use Ro+R, dmr’ O
where

Ise — an electric current flowing between the rock and the mud [mA],
r — a distance between the electric current source and a point, where
the potential Uy; is registered [m],
Ru, R; — the specific electric resistance of the mud and the invasion zone
[Qm].

The formula (1) can be adapied as follows:

2R, R‘
- m 2
Usp = R Ri . ISP . - . ( }

Now we shall use the following substitution :

R
ES!’ = Isp . 47;1, . (3}
Thus we shall obtain the next formula :
__ 2R,
Ugp = m Egp, 4)
where

Usp — the self potential being regisiered by an electrode lying in the mud
[mV],
Egp — the self potential situated on the borehole wall [mV]

For Egp the well-known Nernst’s formula is accepted:

B = —a. k. log (%nf_) )

w
where
k, — the lithological factor for NaCl solution [mV7],
¢ — the shaliness of the rock,

Russ Ry, — the specific electrical resistance of the mud filtrate and the stratum
water [Qm].
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inaccurancy, when we assume, that an electric current source of self potential was
found inside of the rock. Under these conditions, for a point being located inside
of the mud, following formula has been accepted (after Dachnov, 1967):

2R.R; Iy

U= R.+R, T

(D

where

Ise — an electric current flowing between the rock and the mud {mA],
r — a distance between the electric current source and & point, where
the potential U, is registered [m],
R, R; — the specific electric resistance of the mud and the invasion zone
[Qm].

The formula (1) can be adapted as follows:

2R, R,

= Ny . 2
Vo= R & T @
Now we shall use the following substitution :
R
Ep=Ip. —4?;' . 3
Thus we shall obtain the next formula:
2R
= 4
Use = 525 B @

where

Ugsp — the self potential being registered by an electrode lying in the mud
[mV],
Egp — the self potential situated on the borehole wall [mV].

For Eg the well-known Nernsi’s formula is accepted:

o 'Rmf
Egp = —a.k,.log (__Rw ) , (%)
where

k, — the lithological factor for NaCl solution [mV],
o — the shaliness of the rock,
Russ Ry, — the specific electrical resistance of the mud filtrate and the stratum
water [Qm].
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We can use the next substitution:

2R,
Kl e ©

where n — the factor of the electric current transmission.
The equation (4) will be modified as follows:

Ug = 7. Egp. (D
The equation (6) can be transformed into the following form:
2. Ra
n=—ma— ®
1+ R,

We shall attempt to analyse the two last-mentioned equations. We must distinguish
the following cases:

1. R, < R..

For such a case, there exist two causes. The first and better known can be caused
by salting of mud after drilling through a salt bed or 2 bed of salty clays or shales.
The second one which is less known, can occur after drilling through a rock having
an outstanding specific electric resistance exceeding the specific electric resistance
of the mud. The mud may be characterized by a low salinity.

Both cases lead to a common conclusion. The factor of the electric current
transmission through mud is approaching for either cases to zero and with respect
to equation (8) # = 0. Then we are able to record on the measuring electrode
in the mud oniy Ug = 0.

2. Rm = R;.

In this case the factor of the electric current transmission is equal to one. 4 = 1.
Therefore, after the equation (7) we receive

Ugp = Ege.
3. R, » R;.

It is very difficult to realize this case. It can occur only, if a very low-salinity
water serves as the mud. Then we can record 7 = 2 and after equation (7) we shall
receive Ugp = 2Egp.

The most interesting case of all mentioned cases is the first one. It has a concrete
consequence for well-logging, too. The mud having a high salinity is perfectly
able to wipe out any information about the bed. Within the electric resistance
measurement, the electric current flows largely through a highly conduetive mud,
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so that the specific electric resistance of rock is not able to assert itself. The electric
contrast of either environment is too high and therefore throughout the self-
potential measurement the electrically conductive mud does not allow potential Egp
to penetrate on the registrating electrode. The curves of the self potential and of the
specific electrical resistance of a salty mud are characterized by low values, a low
differentiation, and a2 monotonous character.

The boreholes drilled in rocks having a relatively high specific electric resistance
are characterized by similar, but not by the same curves. The electric conductivity
of mud is usually low. Therefore the curve of the specific electric resistance is
considerably differentiated and has high values. But the electric contrast between
mud and rock is high. For the curve of the self potential the same effect is produced
as for the curve of the high salinity. The curve of the self potential is monotonous
and differentiable to a very low degree.

It might have been worthwile to have used in this case a mud having a higher
specific electric resistance. This could have had a positive influence changing the
monotonous character of the curve.

Let us go back again to equation (7). This equation still furnishes us with the
following information. In case, that any conditions being important for forming
of the self potential be not favourable, we receive Egp = 0 and on the measuring
electrode we register then Uy, = 0. This may occur if we observe that either @ = 0,
or that the ratio contrast between R, and R,, equals one. According to equa-
tion (7) we obtain By = 0. It is really difficult to distinguish the conditions vnder
which the factors # and Eg, are applied there. The two processes are not mutually
excludable, but they rather complete each other. Where Egp = 0 we obtain Ugp =
= 0. But where Egp # 0, the process of electric current transmission begins and
the mentioned factor will reduce the values of Egp. Therefore, we shall register on
the measuring electrode lower values of the self potential than the real values
recorded at the wall of borehole. E.g. U, < Egp.

This is of considerable significance for evaluation. Up to now it has been premis-
ed, that # = 1 which meant, that medium was electrically homogeneous. R; = R,,.
The consequence thercof was, that Ugp, = Egp. The application of the electric
field theory shows, that this premise is not right, because the electric inhomogeneity
of the environment influences the self potential. In some cases even, when 5 = 0,
we observe such an extensive smoothing of the self potential curve that we receive
the false line of clay there, where the really permeable beds exist.

Figures 1 to 7 show the measurement of the self potential and of the specific
electric resistance from various boreholes.

Figure 1 representes a well-logging record of the so-called formation having
been drilled through by borehole Dlhé Klovo-1. This formation is situated in the
depth interval of 1 132—1 320 m and has several beds of salt. The total thickness
of the salt attains 60 m. The other rocks of that formation consist of anhydrite,
gypsum, sandstones, and a calcareous clay. The specific electrical resistance has
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Jow defiections and a monotonous character. The same is observable on the curve
of the self potential. Even though we cannot exclude that some of the beds of the
illusirated profile have Egp = 0, there is a higher probability that the mentioned
smoothness of the self-potential curve is evoked by factor # as a cobséquence of
salting of the mud. o

A similar situation is at borehole Albinov-7. With respect to the geological
profile there is 2 Karpatian Formation at the depth of 2 895—4 000 m there. It has
two beds of pure salt, their thickness is 60 m and 80 m. The curve of the specific
electric resistance is more differentiated there than in the last example, but alto gether
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potential has a more differentiated character; t0o, but the smoocthness of the curve

" is evident. Also in this case, we rather suppose an influence of the transmission

factor 5 on.the registration of the self potential, as the mud was salted.

Figure 3 refers to borehole Zdanice-4. The geological profile is represented by
the Zdanics — Hustopete Formation in the depth interval of 0—915 m. It consists
of grey calcareous shales alternating with grey fine-grained calcareous sandstones.
The specific electric resistance has relatively high deflections and its character is
differentiated. But the récord of the self potential bas a smooth character. The
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 mentioned conditions for forming of the self poténtial may ot be favourabie there.
Nevertheless, some of the sandstones may be fissured and therefore we cannot
completely exclude local more favourable conditions.

The other illustration, figure 4, belongs again into the Zdanice — Hustopete
Formation. This formation was found in the depth of 0—653 m. The well-logging
record is characterized by a differentiable curve of the specific electrical resistance
and the monotonous curve of the self potential. Although favourable conditions
for the forming of the self potential are not generally present there, we cannot
exclude some fissure zones inside the mentioned formation, where Egp # 0.

Figure 5 represents borehole Zdanice-18. The biotite granodiorite has been
altered by hydrothermal process and miylonitized. The boundary-line begins in the
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depth of 834 m. The specific electrical resistance is extraordinarily high. The curve
of the self potential — with respect to differentiation — is comparable with the
curve of borehole Albinov-7. By this borehole permeable beds have been aitained
resulting from the mentioned mylonitization. In the upper part of the grano-
diorite, there is a deposit of oil and gas. Therefore we can expect good conditions
for a forming of the self potential.

The next illustration belongs to borehole Lubna-5 (fig. 6). The geological unit is
the Magura Flysch Formation there. The specific electrical resistance is characteriz-
€d by high deflections and its record is differentiated. However, the well-logging
record of the self potential is perfectly smooth and comparable with the curve of
the borehole DIhé Klgovo-1. The conditions for the forming of the self potential
are not favourable in that formation. But in the flysch there exist local fissure
zones, that can have Egp # 0.
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The last illustration, figure 7, represents borehole Lubna-6 drilled into crumbling
kaolinized granite. The specific electrical resistance reaches high values, whereas
the curve of the self potential is only sporadically moderately undulated. The
upper part of the mentioned granite is easily permeable and we may therefore
expect favourable conditions for the forming of the self potential,
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I shall now attempt to express the factor of the electric current transmission
for every illustration. The results are in table 1.

The specific electrical resistance of the mud was registered by a resistivimeter
on the surface of earth for an outside temperature. The specific electrical resistance
of the mud having been registered on the surface of the Earth, is in column 2.
It is marked as R,(to). The temperature characterizing the ohmic measurement
has been marked as t, and we can find it in column 3. Table 1 shows a depth interval
and the respective temperature.

The mentioned temperature marked as t is in column 5. It has been determined
from a temperature well-logging registration.

The specific electrical resistance of the mud in the determined depth interval
was calculated after Dachnov (1985).

_ Rm(to)
Ru(t) = 1+ 0.0216.(t —t,) + 0.000008. (t —to) ®)

The mentioned resistance is marked as R (t) (see column 6, table 1). The specific

Table 1

Evaluation of the mud electric current transmission in boreholes situated in the regions
Diké Kidovo, Albinov, Zdanice and Lubné

Borehoie Rm(to) to Interval t Ru(t) R,
@m] | °C] fm] Ci | 2wl | @m) K

Dlhé Kléovo-1 0.07 18 | 1150~1195 48 0.04 1 0.077
1200—1220 4 0.020
Albinov-7 0.30 20 {3505-3590| 105 0.11 8 0.027
3 600—3 620 25 0.009
Zdénice-4 5.00 18 440470 23 4.50 50 0.165
470~ 530 75 0.113
Zdéanice-16 5.20 10 128—-170 17 4.50 40 0.202
70-128 90 0.095
Zdanice-18 4.50 20 845~ 850 30 3.70 175 0.041
898 —905 950 0.608
Lubna-5 3.60 12 128—132 18 3.20 30 0.193
145—148 260 0.024
Lubn4-6 6.90 24 11230—1245 72 3.40 16 0.351
1315—1335 225 0.030

Column i 2 3 4 5 6 7
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elecirical resistance of the invasion zome was not accurantly determined. 1 have
applied for calculation the value of the electric lateral as the value lying near the
-real value. For this electrical resistance, symbol R, has been used (see column 7).

Now we may compare the results. All illustrations have shown, that the boreholes
having a mud of high salinity and those having a fresh mud and an invasion zone
of a high specific elecirical resistance, have very similar the self-potential records.
We may say, that in several cases these records of the self potential are almost
identical.

The factor of electric current transmission through the mud varies within the
determined interval and sometimes it varies considerably. However, the lower
boundary-level of all examples has values lying very close to one another. The
nearest comparable values belong the boreholes Albinov-7 and Zdanice-18. The
electric current transmission factor of the mud attains at the borehole Albinov-7,
that is characterized by 2 salty mud, the values of 0.009 —0.027 and at the borehole
Zdanice-18 having a fresh mud the values of 0.008 —90.041. Thus the visual similarity
of the self-potential curves is validated by numerical data of the electric current
transmission factor.

The electric current of the self potential does not flow through a permeable bed
and through the mud only. It flows also over adjacent rocks that are continuous
with the mentioned permeable bed. Therefore, their influence must be considered,
~ too. Now let us go back to the equation (6), and w:th respect to it we write an
analogous equation

R,

= (10
R, + R}
- The value R’; can be expressed in the following way:
Ri-R
- t
Ri R; + R, 1y
where

R; — the specific eleciric resistance of an invasion zone [Q@m],
R, — the specific electric resistance of adjacent rocks [Qm].

After substitution of this formula (11) into the equation (10) we shall receive the
following expression :

R..R; + R, .R,
"R,-R,+R,.R, +R,.R,

n=2 (12)

We shall modify this equation into a form that is suitable for an analysis:
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o {Ra Ry R,
2- l R; + Ri' _R:]

[Ro . Ra R R
| Ry Ry R R

(13)

Now we are able io analyse this equation.

1. For R, € R; the raiio —gs— = 0 and the transmission factor # is independent
of the ratio. Its value = 2.
2. For R, = R, the ratio -%’-; = 1. We shall obtain this equation:
. i B
n=—p—: ' _ (19

1+2.Tﬁ

a) If R, <€ R,, the ratio % = 0 and the transmission factor # is equal to zero,
i :

too. p = 0.
R, ' 4
b) If R, = Ry, the ratio —R—- = 1. We shall obtain, that 4 = 7
i
¢) If R, > R,, we can write, that 1 4 2. _R— =2. I;’" We shall receive,
i i .
that g = 2.
3. For R, > R, the ratio %& = co. We shall obtain the following equation. It is
i
the equation characterizing an asymptote: ’
B
)e 2. R,
=
T+

This is equation (8) which has already been analysed. It is a partial case of the

equation (13) on condition that R, > R,. The mentioned equation (13) was solved

in the form of the correction chart for these conditions. (0 =7 £ 1, 0.001 =
R,

<3m <y, omsRs < 100).

The formula (13) for R,, < R, attains the minimum, when # = 0. If R, < R;s
we shall obtain, on the contrary, a maximum, when 7 = 2. Under certain condi-
tions, the equation (13) has one point on inflection. If R, > R;, then the equa-
tion (13) has a tendency to pass from its fundamental form to the form of the
equation (8), which is the equation of an asympiote. '
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Segesman (1962) published his results of modeling on the resistor network
analog. The published correction charts include not only such parameters as the
specific electrical resistance of an invasion zone, of the adjacent beds and of the
mud, but also further parameters such as the diameter of the borehole, the dia-
meter of the invasion zone, and the bed thickness. As this is another transformation
of the illustrated curves, where the electric current transmission factor still depends
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8. Correction chart 4 = f(R,, R , R.)

on the mentioned further parameters not expressed in equation (13), we cannot
directly compare Segesman’s correction charts with this equation (13), even though
the curves are similar in shape and character to the correction chart constructed
after equation (13). But it is necessary to emphasize the fact, that also after
Segesman’s correction charts, one fundamental phenomenon becomes evident
there which has a lot in common with the mentioned equation (13). We can observe,
when R; > Ry, then # = 0. Thus, the mentioned correction charts verify the
significance of the specific electric resistance of the mud on self-potential measure-
ment,

If we summarize the results of the analysis, we arrive at the following con-
clusions.

1. The influence of an electric inhomogeneity of the environment on a measure-
ment of the self poteatial is evident. This influence must be considered when
evaluating the seli-potential curves. The premise, that the environment is electrically
homogeneous, is not right.

2. By means of the influence of the electric current transmission factor on self-
potential registration we are able to explain the character of the self-potential
curve not only uader the conditions of a salty mud, but even in a medium, where
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boreholes have been drilled through rocks having a high specific electrical resistance
of the invasion zone and where the mud is fresh.

3. After the formulas (13) and (7) we can recalculate the registered data Ug
to Egp. For such a recalculation we need a continuous depth-related curve of the
electric current transmission factor #. Such a curve can be evaluated, if the para-
meters R,, Ry, R; are known. The mentioned parameter R, can be directly
registered by a continuous well-logging resistivimeter. The remaining parameters
R, and R; can again be registered by means of the microlog or proximity log. Two
depth-related continuous curves indicate the transmission factor 7.

During the regressive evaluation of the self-potential curve, we must consider-
with respect to equation (7), that in certain cases the self potential on the wall of the
borehole can be zero, when Eg = 0. Therefore, we should take into account some
further methods such as gamma ray log. An information about the specific electric
resistance of the stratum water can be obtained, for example, by using the R,
comparison method.

We can expect, that the corrected curve of the self potential after formuia (7)
will be more differentiated and that the permeable beds will be more easily re-
cognizable. This could be important in a geological profile consisting of rocks
having a higher specific electrical resistance and a fresh mud. For well-logging
practice, when the interpreter has to determine the permeable beds in the just
mentioned rocks, this should certainly be valuable.

K tisku doporucil A, Tézky
PreloZil autor
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Viiv propousténi elektrického proudu viplachem
na méFeni vlastnich potencidld

{Résumé anglického textu)
Frantifek RySavy

PredloZeno 27. Fijna 1987

V piedloZené préci je vysvétlen zpiisob, jak se projevuje vliv koeficientu pro-
pousténi elektrického proudu na rozhrani vyplach —hornina na méfeni viastnich
potencialii. Ukazuje se, Ze zhlazeni k¥ivky vlastnich potenciall, vzaiklé zvySenim
obsahu NaCl ve vyplachu po provrtani loZiska soli a zhlazeni téZe k¥ivky v pfipadé
vyplachu s nizkym obsahem NaCl, ale s pom&rné vysokym mérnym elektrickym
odporem zény filtrace, miZe byt zpusobeno stejnym faktorem — nizkou hodnotoun
koeficientu propousténi elektrického proudu vlastnich potencial ve vyplachu.

Rozborem pfedloZenych rovnic jsme dospéli k t¥mto zavérim:

1. Vliv elektrické nehomogenity okolniho prostfedi na méfeni vlastnich poten-
cidla je zcela ziejmy. Proto jej pfi interpretaci kfivek vlastnich potencialt musime
brat v uvahu. Pfedpoklad, Ze okolni prostfedi miZe byt povaZovano za elektricky
homogenni, je nespravny.

2. Prostfednictvim koeficientu propousténi elektrického proudu vlastnich poten-
cialt miZeme vysvétlit charakter jejich k¥ivky nejen v podminkéach silné mineralizo-
vaného vyplachu, ale i v podminkich provrtani horniny s pomérné vysokym mér-
nym elektrickym odporem zény fltrace, p¥idemZ vyplach byl jen slab& minerali-
Zovan.

3. Méfeni vlastnich potenciali ovliviiuje nejen m&rny elektricky odpor vyplachu
& zony filtrace, ale také mérny elektricky odpor okolnich hornin. Uplatiiuje se
zejména tehdy, kdyZ plati, Ze R, < R;.

4. Podle rovnic (13) a (7) mbZeme provést pfepotet bodnot U, na hodnoty Eg,.
Pro zminény pfepodet potiebujeme ziskat spojitou k¥ivku koeficientu propousténi 4
s hloubkou. Tuio kfivku miZeme sestrojit podle rovnice (13), zndme-li parametry
R, R; a R;. Parametr R, muZeme pfimo regisirovat ve tvaru spojité kfivky
s hloubkou podle udajii hlubinného resistivimetru. Zbyvajici parametry R; a R,
miZeme piimo méfit formou spojité k¥ivky s hloubkou na zakladg vidajit Mikrologu
nebo Proximity logu. Podle viech téchto tdaji miZeme zmingny koeficient pro-
pousténi elekirického proudu vypotitat a pozdgji podle rovnice (7) provést pie-
pocet hodnot Uy na hodnoty Egp.
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Predtim v3ak je tieba zvaZit ty piipady, kdy pro vznik vlasinich potenciala
nejsou ve vrtu vhodné podminky. V takovych piipadech piati, Ze Egp = 0. Proto
musime piihliZet i k jinym karotiZuim metoddm, jako je napf. metoda gama-
karotdZe. Informaci o mérném elekirickém. odporu vrstevni vody mi¥eme ziskat
napi. podle srovnévaci metody R, .

Soudobé technické prostfedky umoZiinji zkonstruovat spojitou zhvislost koefi-
cientu propousicni elektrického proudu vlastnich potenciali na hloubce. Tato
zhvislost se d4 pak dobie vyuZit pro pfepoet nam&fenych viastnich potencidlii
na elektrodé ve vyplachu na vlasini potencidly na sténé vrtu. To miZe mit sviij
vyznam pro vyClefiovani propustnych vrstev v horninich geologicky starS§ich,
vyznadujicich se vySSim mérnym elektrickym odporem v 26né filirace a pomé&rné
malo mineralizovanym vyplachem.

Yysvétlivky k tabulce a obrézkam

Tabulka 1. Interpretace koeficientu propoulténi elekirického proudu vyplachem ve vrtech
z oblasti Dihé Ki¢ove, Albinov, Zdanice a Lubns.

. Kfivky viastnich potencidlli 2 m&rného elekirického odporn z vrtu Dihé Kicove-1.
. KF¥ivky vlastoich potencidhh 2 m&mého elekirického odporn z vrtu Albinov-7.
Kfivky vlastnich potencidld a méraého elekirického odporu 2z vrtu Zdanice-4.

. K¥ivky viastnich potencislii 2 mérného elekirického odporn z vrin Zdanice-16.

. K¥ivky viastnich potencialii a mérného elekirického odporu z vrtu Zd4nice-18.

. K¥ivky vlastnich potencilii 2 mérného elektrického adperu z vetu Lubna-5.

. K¥ivky vilastnich potenciil 2 mérného elektrického odporu z vrtu Lubni-6.

. Nomogram 77 = f(R,, R:, Ra).

R I R N

Bananne roodunnenTa MPONYECKAANA DAGRTPHEUGCRKOro TOKA
B GyporeM pacTBope L2 u3Mepesne cofCTEeBHMX UOTCANNANGE

B ropenix nopoiax 6ornee BEICOROFO FeOROrBICCROTO BO3PACTA CYIRECTRYIOT TAKUE HPOHHIACMEIE
XIACTRI, KOTOPHIS HEAL3A BHLIACHATE TORLKO [O YHEHLEOMY DICKTPHUCCKOMY COUDOTHBICHERO
¥ RpHBOR COGCTBCHEAIX HOTCHUMANOB. MIX XapakTepu2yeT OTHOCHTENHHEO GONBLIIOS YIenbnoe
DTERTPAIECKOS CONPOTHBACHNE 30BLI NPOHMKHOBCANA A OOMNee BLICOKOE YACHLEOS CONPOTHRACHME
Sypoeoro pacteopa. Kpaeas CoGCTRCBELIX HOTCHIMANIOB B TAKEX MNACTAX GPE3BHIARHO TIafKa
¥ EMeeT MOROTOHHBDR Xapaktep. ORa HOXOX2 Ha KPHMBYIO COOCTRECHHEIX DOTCHOHANOB, ROTODAd
BO3HEKAET B CHYJae CONEHOro pacTsopa. Kamercd, wTo 002 ciy3as mmMeror ofmpl noBog — He-
Gompmol ROIHPFNMEHT NPOKYCKARRS ICKTPHICCKOIO TOK2 COBCTREHEEIX HOTEHMANOB TPARKIEH
paspena 6yporoi pacTBOp — rOpHAsi HOPOXA, ORA3BBAICINEA BO3AHCTENE Ha KPHBYIO COGCTECHARR
noTeHIAAnon. 27107 GaKT MOKHO ACHONL30BATE Gl HEPECUETa KPEEOH COGCTRCHARIX HOTCHIAATIOR,
"robrT FOCTHIL KpHBof Gollee CRORHEOTO XapaKiepa i, TakaM o6pa3oM, EETEPIPETAPORAT B Bbi-
BENATh YOOMABYTHI® OPOHAN2AEMBIS DAACTEL

PreloZil autor
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