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i.-Introduccidn

A peticién de la oficina regional de ITGE en Granada,
dentro del departamento de aguas,se propuso la
realizacidon de un trabajo de prospeccidon eléctrica
mediante SEV en la zona de Iznalloz.

La toma de datos se hizo con el equipo habitual del
Instituto.

Para la interpretacidén se utilizd el paquete software
RESIX-IP.

Este informe engloba dos areas de este trabajo de

Iznalloz 1las conocidas c¢on el nombre de Dehesas de
Guadix y Guadahortuna.

2.-Situacidén y objeto de estudio

Las dos zonas estan situadas en las hojas topogréaficas
a escala 1:50.000 nes:970 y 971. En ambos casos se
pretende investigar la riqueza hidroldégica de un rio.

En Las Dehesas de Guadix,se trata del aluvial del rio
Fardes. La potencia del mismo se estima que puede
llegar a 40 m como maximo.Se trata de detectar un
sustrato margoso.Existen dos sondeos mecdnicos (1 y 2)
en el area (ver planol) .Los dos con columna
estratigrafica,lo que sirve de gran ayuda para 1la
correlacidén en la interpretacidn posterior.

En el caso de Guadahortuna,se trata asimismo de
modelizar el aluvial del rio Guadahortuna.La potencia
en este caso es mucho menor y se estima que puede tener
un valor medio de unos 10 m.

3.~Ficha estadistica de la toma de datos

Trabajos de campo:Entre Noviembre de 1989 y Febrero de
1990.

Equipo de Personal:

Jefe de Equipo:D.Ignacio Arbe Escolar
(Ingeniero de Minas)

Ayvudante:D.Julian Coronel Campos
(Ingeniero Técnico de Minas)

Ooperador:D.Juan Pablo Carrién Rebolledo

5 peones contratados en la zona de trabajo



Material empleado

-Amperimetro marca Geotrén
-Milivoltimetro marca Geotrodn
-Electrodos impolarizables de potencial
-Electrodos de corriente(barrenas).

-1 Vehiculo todo terreno

-Cables

E1 nuimero total de SEV ha sido de 36 (ver planos
1y 2),se han repartido de la siguiente manera:

Dehesas gg Guadix

SEV n9s: 58,59,60,61,62,63,64,65 ,66,67,68,69,70,71,72
73,74,75,76,77

Guadahortuna

SEV nos: 49,49B,50,50B,51,51B,51C,52,528B,52C,53,53B, 54
55,56,57

4.-2ona de Dehesas de Guadix

4.1.-Contexto geoldgico

Regionalmente el area de estudio esta comprendida en
1a zona Subbética.

Los SEV realizados se hallan situados sobre
afloramientos de materiales postorogénicos neogenos Yy
cuaternarios.

4.2 .-Metdédo utilizado

La interpretacidén se ha realizado mediante el programa
RESIX-IP,utilizandose un ordenador HP modelo VECTRA
QS/16 para el procesado de datos.Los ficheros
correspondientes a todos los SEV realizados aparecen
listados en ANEXO I.



4,.3.-Perfiles geoeléctricos

Se han trazado nueve perfiles geoeléctricos con objeto
de cubrir de manera suficiente la zona de estudio.
Estos perfiles son:

Ne 1 SEV:74,75,76,77

Ne 2 SEV:69,70,71,72,73

Ne 3 SEV:66,67,68

Ne 4 SEV:61,62,63,64,65,66
Ne 5 SEV:58,59,60,61

NQ 6 SEV:58,77

NQ 7 SEV:76,59

Ne 8 SEV:75,60

NQ 9 SEV:74,60

Los perfiles aparecen dibujados en planos 3 y 4.

Perfil NQ1 (74-75-76-77)

Los SEV que lo componen se correlacionan bien entre si.
En 1los SEV nes 74 y 75,se puede estimar que el sustrato
conductor se encuentra a una profundidad de unos 50 m.
En la otra mitad del perfil, se observa un
adelgazamiento de los materiales superficiales:el
sustrato conductor, aparece a unos 25 m.

Perfil No 2 (69,70,71,72,73)

Aparece un nivel conductor en todo el perfil; se puede
tomar como profundidad media de este nivel unos 50 m.

Perfil N2 3 (66,67,68)

En este perfil se observa que el sustrato conductor
aparece bastante mds superficial,una profundidad entre
20 y 25 m.

Perfil No 4 (61,62,63,64,65,66)

Es el mds 1largo de todos ellos.El nivel de baja
resistividad (sustrato), se presenta a una profundidad
bastante uniforme: Q{ 50 m,si bien se hace mas
estrecho entre los SEV n2s 63y 64.

perfil N2 5 (58,59,60,61)

En este caso el nivel superficial de arcillas con
gravas es bastante mas delgado que en 1los otros
cortes,el sustrato se situa a una profundidad de unos
20 m a lo largo de todo el perfil.



Perfiles Nos 6,7,8,9 (58,77-59,76-75,60-74,60)

Englobamos estos cuatro perfiles dentro de un mismo
apartado,porque se trata de perfiles de dos SEV cada
uno Yy gQue son transversales a los anteriores y a la
direccién de realizacidén de los SEV.En todos ellos se
observa bastante uniformidad en cuanto a la profundidad
del sustrato conductor.Cabe mencionar que en el caso
del SEV N2 74,el nivel conductor aparece a una
profundidad de 50 m.Esto es bastante l6gico,ya que se
encuentra muy préximo al cauce del rio donde la
potencia del aluvial debe ser mas grande.

4.4.-Conclusiones

De lo anterior se deduce que la potencia del aluvial
cuando menos,es de 20 m.Hay algunas zonas en las que el
nivel resistivo superficial se engrosa y puede llegar
hasta unos 50 m.Hay que decir también,que el objetivo
buscado: detectar el sustrato conductor se ha
conseguido en todos los perfiles.

5.-zZona de Guadahortuna

5.1.-Contexto geolédgico

Analégamente al caso anterior tectdénicamente hablando
el area de trabajo se encuentra dentro de 1la zona
subbética. La investigacidn se situia sobre materiales
modernos (pliocuaternarios) postorogénicos que forman
el aluvial del rio Guadahortuna.

5.2.-Metédo utilizado

El metddo utilizado en esta segunda zona es en todo
similar al usado para las Dehesas de Guadix: Los datos
se han procesado en el mismo ordenador,y la
interpretacién se ha realizado con el mismo paguete
software.

5.3.-Perfiles geoeléctricos

como sSe trata de modelizar un aluvial,se han trazado
tanto perfiles a ilo 1largo de su cauce como
transversales al mismo. En total nueve perfiles:

Perfiles longitudinales

perfil 1 SEV Nos: 53,54,55,56,57
Pperfil 7 SEV N@s: 49,50,51,52
Perfil 8 SEV N@s: 49B,50B,51B,52B,53B

Perfil 9 SEV N@s: 51C,52C



Perfiles transversales

perfil 2 SEV N@s: 53,53B
Perfil 3 SEV Nes: 52,52B,52C
Perfil 4 SEV Nes: 51,51B,51C
Perfil 5 SEV Nes :50,50B
Perfil 6 SEV N@s :49,49B

Aparecen todos ellos representados en planos 5 y b6,
seguidamente se comentan los dos grupos de perfiles.

En los perfiles longitudinales ,aparece una buena
Correlacidn entre eiios y tampien entre los SEV que 1los
forman.Se observa en todos ellos un nivel débilmente
resistivo desde 1la superficie del terreno hasta una

profundidad de unos 7 m:el sustrato conductor esta bastant:

somero.

En los perfiles transversales, gque son mas cortos, se
confirma bastante 1o anterior:la capa superficial de
resistividad aproximada de 20 (2 .m, siempre presenta
potencias pequenas entre 5y 7 m cuando mas.

5.4.=-Conclusiones

El objeto de la investigacidn realizada:encontrar la
profundidad del sustrato conductor,se consigue en gran
medida; ahora bien la diferenciacidn de niveles
resistivos en los distintos SEV realizados,no ha sido
demasiado facil, pues han aparecido valores bastante
similares.

Fdo. Ignacio Arbe



FICHEROS DE DATOS CORRESPONDIENTES A SEV REALIZADOS
EN:DEHESAS DE GUADIX (RIO FARDES) Y GUARDAHORTUNA

(PROVINCIR DE GRANADA)

o e o 000 e o 0 2o S e o D Bl o RS D e et A0 S i 000 A S B G S e e Sy A T S P e 00 Y Y e D e Y W T S D G S S Y T D TS B O G S e N D e s S S s G s B Y B e e



DEHESAS DE GURDIX

12-58.RPD,12-59.RPD,12~60.RPD,1Z~61.RPD,1Z2-62.RPD,1Z-63.RPD
12-64 .RPD,I1Z-65.RFD,1Z~66 .RPD,I1Z~-67 .RPD,12-68.RFD,1Z-69.RPD
12-70 .RFD,12-71.RFD,12-72.RFD,12-73 .RFD,12-74.RPD,12-75 . RFD

12-7% .RPD,12-76 .RFD,12-77 .RFD

GUADAHORTUNA

1249 .RPD,12498.RPD,1250.RPD, 12508 .RPD,1251 .RPD,1Z51E.RFD,
1251C.RPD, 1252 .RFD,1Z52B.RPD,1252C . RPD, 1253 .RPD,IZ53B . RFD,

1Z%4.RFD,12%5.RPD,1256.RPD,1257 .RFD
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CURVAS DE CAMPO CON INTERPRETACION ADOFTRDA
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SEV N. X (U.T.M.) Y (U.T.M) Z (M)
49 466100 4156800 260
498 465500 4157500 930
50 467800 4157700 230
50B 467650 4158050 960
51 448800 4158450 940
51B 468700 4158650 930
51C 468600 4158800 940
52 470250 4158700 230
52B 470200 4159000 940
52C 470100 4159300 960
53 471550 4159500 920
538 471450 4159700 940
54 472750 4159800 920
55 474500 4160300 200
Bé 475800 4160200 880
57 475800 41599%0 860
58 489550 4160750 650
59 490650 4160150 650
60 492300 4160350 47%
61 493100 4159600 650
462 494600 4159650 580
63 49567% 415997% £80
64 496500 4160400 580
6% 496500 4160750 560
66 499500 4161200 B850
67 498650 4162050 580
68 49882% 4162550 525
69 4973%0 4163600 525
70 496125 4163750 550
71 495200 4163200 550
72 494500 4162450 550
73 493825 41618%0 600
74 492500 4161000 600
75 491300 4161350 600
76 490400 4161500 650

77 489625 4161675 650
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CLIENT: ITG
LOCATION: 1zn
COUNTY: gra
PROJECT: res

ELEVATION: 9
SOUNDING COORD

RESLISTIVITY
(ohm-m)

3867.9%
13.39
7.84
9.0%

ALL PARAMETER

No. Spacing
(m)
1,60
2 2.00
3 2.50
& 3.20
5 4 .00
& .00
? .30
8 8.00
9 10.00
10 12.60
" 16.00
12 20.00
13 25,00
T4 32.00
15 40,00
16 50.00
17 80.00
18 100.0
19 126.0
20 160.0
21 200.0
22 250.0
2: 320.0
24 400.0

DATA SE
E
alloz
nada
istividad

60.00
INATES: X!

iZ48

T: 12489

466100.00

DATE:
SOUNDING:
AZIMUTH:
EQUIPMENT:

00 v:

Schlumberger Configuration

FITTING ERKOR

CHARGEABILITY
(pfe)

: 2.

THLICKNESS
(meters)

144 PERCENT

ELEVATION

{meters)

860.0

0.213 gsg., 7

32.11 927.6

186.62 808.0

S ARE FREE
FA  (ohm-m)

DATA SYNTHETL1C
17.39 16.46
14,01 14.16
13.72 13.50
13.43 13.44
13 .24 13.63
13,14 13.61
13.04 13.38
13. 14 13.22
12.14 13.22
13.53 13.32
14.12 13.40
13.72 13.39
13.82 13.28
13.82 13.02
12.84 12.85%
10.886 12.13
10.%8 10.78
89.79 10.21
9.89 9.76
g.58 9.46
9.40 g.30
8.10 g.20
9.30 9.1%
8.00 9,11

4156800,

""""" FAaE- |
2-2~90
49
257
geotron
0000
CONDUCTANCE

(8iemens)

5.389E-05
2.40
2.37

DIFFERENCE
(peircent)

5.34
-1.07
1.58
-0.0769
-2.99
-3.57
-2.60
-0.579
-0.626
1.54
5.08
2o
3.89
5.75
1.50
-11.4¢8
-1.88
-4.25
1,32
1.37
1.02
-1.20
1.60
-1.33
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DATA SET: 1Z-49B

CLIENT: ITGE
LOCATION: GRANADA
COUNTY: ANDALUCIA
PROJECT: RESISTIVIDAD
ELEVATION: 930.00
SOUNDING COORDINATES: X:

465500.0000 Y:

DATE: 9-2-90
SOUNDING: 49B
AZIMUTH: 280

EQUIPMENT: GEOTRON

4157500.0000

schlumberger Configuration

FITTING ERROR:

RESISTIVITY CHARGEABILITY THICKNESS ELEVATION CONDUCTA!
(ohm-m) (pfe) (meters) (meters) (Siemen:
930.0
12.71 4.32 925.6 0.339
7.37 117.3 808.3 15.90
16.15
ALL PARAMETERS ARE FREE
No. spacing PA (ohm-m) DIFFERENCE
(m) DATA SYNTHETIC (percent)
1 1.60 12.60 12.67 -0.554
2 2.00 12.38 12.63 -2.05
3 2.50 12.38 12.57 -1.53
4 3.20 12.38 12.43 -0.460
5 4.00 12.49 12.22 2.09
6 5.00 12.16 11.89 2.17
7 6.30 11.61 11.39 1.88
8 8.00 10.73 10.71 0.217
9 10.00 9.86 9.99 -1.30
10 12.60 9.20 9.25 -0.535
11 16.00 8.54 8.61 -0.758
12 20.00 8.10 8.16 -0.756
13 25.00 7.88 7.87 0.187
14 32.00 7.77 7.67 1.30
15 40.00 7.56 7.58 -0.268
16 : 50.00 7.45 7.53 -1.14
17 63.00 7.5% 7.53 0.203
18 80.00 7.5% 7.60 -0.622
19 100.0 7.76 7.73 0.341
20 126.0 . 8.27 7.98 3.97
21 160.0 8.27 8.40 -1.486
22 200.0 .80 8.96 -0.702
23 250.0 9.60 9.68 -0.878
26 - 320.0 10.70 10.61 0.807
2% 400.0 11.50 11.49 0.00310

1.335 PERCENT
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DATA SET:

CLIENT: ITGE
LOCATION: GRANADA
COUNTY: ANDALUCIA
PROJECT: RESISTIVIDAD
ELEVATION: 930.00
SOUNDING COORDINATES: X:

467800.0000 Y:

1z2-95

0

DATE: 30-1-90
SOUNDING: 50
AZIMUTH: 241

EQUIPMENT: GEOTRON

Schiumberger Configuration

FITTING ERROR:

2,774 PERCENT

ELEVATION

RESISTIVITY CHARGEABILITY THICKNESS
{ohm-m) (pfe) (meters) (meters)
930.0
49.%7 4.14 g2%.8
17.83 16.66 809.1
19.99% $0.54 858.6
13.02
ALL PARAMETERS ARE FREE
No. Spacing FA  (ohm-m)
(m) DATA SYNTHETIC
1 1.60 46.26 49,26
2 2.00 $50.17 49.00
3 2.50 51.80 48.51
[ 3.20 47.02 47.%2
) 4,00 47.39% 45,98
6 $.00 43 .44 43.60
7 6.30 38.88 40.09
8 8.00 34.32 35.%0
9 10.00 30.19 30.87
10 12.60 27 .47 26 .48
11 16.00 23.76 23,03
12 20.00 21.31 20.96
13 25,00 19.46 18.81
14 32.00 19.06 18,22
15 40,00 18.58 19.02
16 50.00 18.77 18.83
17 63.00 18.87 18.81
18 80.00 18.57 18,54
19 100.0 18.57 18.07
20 126.0 17.78 17.37
21 160.0 16.39 16.47
22 200.0 15,10 1%5.60
23 250.0 14 .80 14 .83
24 320.0 14.10 14 .17
25 400.0 14,00 13.76

4157700.0000

CONDUCTAI
(S1emen:

0.083:
0.934
2.52

DIFFERENCE
(percent)

-8.47
2.33
6.34

-1.05
2.88

-0.363

-3.10

-3.45

-2.26
3.57
3.04

1.695

-1.81

-0.844

-2.41

-0.872
0.296
0.17%
2.68
2.31

-0.497

-3.39

-0.236

-0.533
1.69
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_ " DATA SET: IZ50B

CLIENT: itge
LOCATION: iznalloz
COUNTY: granada
PROJECT: resistividad
ELEVATION: 960.00

- SOUNDING COORDINATES: X:

467650.0000 Y:

DATE: 2-

SOUNDING: 50
AZIMUTH: 26
EQUIPMENT: ge

4158050.0000

Schlumberger Configuration

FITTING ERROR:

(ohm=-m) (pfe)
1 28.01
2 8.60
R 31.59
4 7.70

ALL PARAMETERS ARE FREE

No. Spacing
(m)
1 1.60
2 2.00
_ 3 2.50
4 3.20
5 4.00
6 5.00
- 7 6.30
8 8.00
9 10.00
— 10 12.60
11 16.00
12 20.00
_ 13 25.00
14 32.00
15 40.00
16 50.00
17 63.00
18 80.00
19 100.0
- 20 126.0
21 160.0
22 200.0
_ 23 250.0
24 320.0
25 400.0

26 500.0

{m

DATA

29.08
27.57
26.72
25.59
22.66
20.39
19.54
14.54
12.65
11.80
10.75
9.80
9.42
8.85
8.56
8.47
8.47
9.07
9.68
10.89
11.29
11.70
12.10
12.00
11.50
10.80

4.003 PERCENT

L #‘ RESISTIVITY CHARGEABILITY THICKNESS

2=90
b

0
otron

ELEVATION CONDUCTANCE
eters) {meters) (Siemens)
960.0
3.12 956.8 0.111
79.70 877.1 9.26
53.76 823.4 1.70
PA (ohm=-m) DIFFERENCE
SYNTHETIC (percent)
27.59 5.13
27.23 1.24
26.59 0.485
25.40 0.723
23.74 -4.75
21.45 -5.20
18.59 4.85
15.53 -6.82
13.04 =-3.09
11.15 5.45
9.96 7.31
9.37 4.39
9.07 3.75
8.91 -0.693
8.87 -3.56
8.91 -5.21
9.05 -6.91
9.34 -2.98
9.78 -1.02
10.39 4.56
11.12 1.51
11.73 -0.331
12.10 - =0.0674
12.08 -0.699
11.65 -1.34
10.94 -1.30
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CLIEN

DATA

T: 1ITGE

LOCATION: GRANADA

COUNT

Y: ANDALUCIA

PROJECT: RESISTIVIDAD
ELEVATION: 940.00
SOUNDING COORDINATES: X:

SET:

1Z2-%1

SOUN
AZ1
EQULF

468800.0000 Y: 41958

schlumberger Configuration

FITTING ERROR: 2.086 PERCENT

RESISTIVITY CHARGEABILITY THICKNESS ELEVAT

{ohm-m) {pfe) (meters) (mete

840.0

23.178 0.778 839.,2

15.88 6.69 g932.%

23.10 16.31 816.2
13.50

ALL PARAMETERS ARE FREE

N00

—-
CCOo~oOoU0F WN -

- e mad b o wed el D D
Lo~ WA -

20
21
22
23
24
2%

S

pacing
(m)

1.60
2.00
2.50
3.20
4.00
$.00
6.30
8.00
10,00
12.60
16.00
20.00
25.00°
32.00
40.00
$0.00
63.00
80.00
100.0

126.0
160.0
200.0
250.0
320.0
400.0

DATA

20.867
18.00
18.58
18.06
16.48
16.80
16.70
16.81
16.91
17.74
18.57
18.46
18.77
19.18
19.28
18.97
17.17
15.48
15.08

14.78
14 .59
14.30
14.00
13.60
13.00

PA  (ohm-m)
SYNTHETIC

20.47
19.42
18.44
17.98
17.06
16.76
16.66
16.78
17.08
17.586
18.17
18.71
18.08
19.14
18.80
18.12
17.18
16.16
16.32
14.67
14.21
13.85%
13.78
13.67
13.60

DATE: 5-2-80
DING: 51
MUTH: 268
MENT: GEOTRON

4%0.0000

JON CONDUCTAL
rs) (S1emen
0.032
0.421
0.705%

DIFFERENCE
(percent)

0.961
-2.21
0.733
2.861
-3.43
0.272
0.218
0.767
-1.00
1.03
2.4
-1.31
~1.63
0.22¢
2.50
2.40
-0.00754
-4 .31
-1.54

0.8295
2.59
2.43
1.54
-0.522
-4 .68
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LOCATION:

PROJECT:

CLIEN

COUNT

T: ITGE

GRANADA

Y: ANDALUCIA

ELEVATION: 9
SOUNDING COOCRDINATES:

RESISTIVITY

RESISTIVIDAD

30.00

DATA SET:

X 468700.0000 Y:

1z-%18

DATE: 5-2-90

SOUNDING: $518B
A2IMUTH: 268
EQUIPMENT: GEOTRON

schlumberger Configuration

FITTING ERROR:

CHARGEABILITY THICKNESS

(pfe)

ELEVATION

(meters) {meters)
830.0
2.93 827.0
32.52 894.95
184 .2 1710.2

L PARAMETERS ARE FREE

(ohm-m)
28.02
13.07
13.69
10.62
Al
No. Spacing
(m)
1 1.60
2 2.00
3 2.50
4 3.20
5 4.00
(] $5.00
7 6.30
8 8.00
9 10.00
10 12.60
11 16.00
12 20.00
13 29.00
14 32.00
15 40,00
16 50.00
17 63.00
18 80.00
19 100.0
20 126.0
21 160.0
22 200.0
23 250.0
24 320.0
25 400.0

DATA

28.70
27 .54
27.495
25.81
23.69
22.09%
20,13
18.78
16.7%
15.98
14.82
14,18
13.67
13.38
12.90
12.90
13.00
12.80
12.31

13.30
13.70
13.80
13.40
13.10
12.30

2,610 PERCENT

PA {(ohm-m)
SYNTHETIC

27.67
27 .37
26.86
25.91
24 .61
22.87
20.74
18.50
16.70
15.30
14.37
13.86
13.56
13.38
13.32
13.30
13.32
13.3¢
13.41

13.43
13.42
13.36
13.22
12,96
12.64

4158650.0000

CONDUCTA
(S1emen

N O
P NN
G =

—
W
.

DIFFERENCE
(percent)

3.58
c.618
2.14
-0.393
-3.88
-3.69
-3.0¢4
1.49
0.336
4.26
3.71
2.10
0.787
-0.0543
-3.23
-3.08
-2.49
-3.87
-8.94

-1.02
1.97
3.16
1.30
1.01

-2.78
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CLIENT:
LOCATION:

COUNTY:

PROJECT :
ELEVATION:
SOUNDING CO

RESISTIVITY
(ohm-m)

16.93
8.54
19.86
9,19

ALL PARAME

DATA

ITGE

GRANADA

ANDALUCIA

RESISTIVIDAD
940.00

ORDINATES: X:

SET:

468600.0000 Y:

1z2-%51C

DATE?:
SOUNDING:
AZIMUTH:
EQUIPMENT

schiumberger Configuration

FITTING ERROR:

CHARGEABILITY THICKNESS

{(pfe)

TERS ARE FREE

NoO. Spacing
{m)
1 1.60
2 2.00
3 2.50
I 3.20
S 4,00
6 $.00 .
7 6.30
8 8.00
9 10.00
10 12.60
1" 16.00
12 20,00
13 25,00
14 32.00
1% - 40,00
16 $0.00
17 63.00
18 80.00
19 100.0
20 126.0
21 160.0
22 200.0
23 2%0.0

24 320.0

1.160 PERCENT

(meters)

DATA

16.36
16.0%
19.79
15.54
15.54
15.695
15.44
15.03
14,11
13.40
12.60
11.60
11.00
10.80
10.70
11.00
11.90
12.40
13.00

12.80
12.50
11.80
11.10
10.70

7.27
21.16
38.30

pa  (ohm-m)

$-2-90
$18

289
GEOTRON

4158800.0000

ELEVATION CONDRUCTAS
{meters) (31emen:
940.0
932.7 0.4586
g11.5 2.47
873.2 1.92

DIFFERENCE
SYNTHETIC {percent)
15.91 2.73
1%.90 0.9861
15.88 -0.839
1%.83 -1.87
18,76 -1.37
15.62 0.193
1$.36 0.924
14,92 0.717
14.31 -1.44
13.48 -0.624
12.49 0.830
11.62 -0.180
10.97 0.248
10.66 1.29
10.77 -0.736
11.20 -1.89
11.82 0.641
12.42 ~0.210
12.77 1.73
12.80 -0.0132
12.486 0.291
11.90 -0.869%
11.24 ~1.31
10.957 1.20
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CLIEN

DATA

T: ITGE

LOCATION: GRANADA

COUNT

Y: ANDALUCIA

PROJECT: RESISTIVIDAD
ELEVATION: 830.00
SOUNDING COORDINATES: X3

RESISTIVITY

SET:

47

12-952

DATE: 6-2-90
SOUNDING: 52
AZIMUTH: 248
EQUIPMENT: GECOTRON

02%0.0000 Y: 4158700.

schlumberger Configuration

FITTING ER

(ohm-m) (pfe)

28.12
18.26
18.2%
13.86

ALL PARAMETERS ARE FREE

No.

10

.
S

pacing
(m)

1.860
2.00
2.50
3.20
4.00
$.00
6.30
8.00
10.00
12.60
16.00
20.00
25.00
32.00
40.00
50.00
63.00
860.00
100.0

126.0
160.0
200.0
250.0
320.0
400.0
$00.0

CHARGEABILITY THICKNESS

ROR: 1.828 PERCENT
ELEVATION
{meters) {meters)
830.0
4 .58 g2% .4
64 .13 861.2
36.28 . £2%.0

DATA

27.34
21.72
28.58
28.11
27.82
26.38
25.98
25.41
23.20
21.56
20.98
20.21
20.01
18.34
18.95
18.08
17.98
17.78
17.78

17.88
16.80
16.80
16.20

15.80

15.00
14.30

PA {ohm-m)
SYNTHETIC

28.06
28.01
27.91
27.170
27.37
26.84
26.02
24 .85
23.57
22.20
20.995
20.04
19.40
18.93
18.66
18.47
18.31
18.14
17.92

17.61
17.17
16.8695
16.07
15.495
14 .87
14 .60

0000

CONDUCTA
(S1emen.

0.162
3.91
1.98

DIFFERENCE
(percent?}

~-2.64
-1.03
2.37
1.43
1.59
-1.27
-0.,100
2.19
-1.60
-2.98
0.132
.12
3.08
2.09
1.52
-2.16
-1.83
-1.498
-0.793

1.49
-2.23
0.876
0.727
2.19
0.166
-2.15
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CLIEN

DATA

T: ITGE

LOCATION: GRANADA

COUNT

Y: ANDALUCIA

PROJECT: RESISTIVIDRAD
ELEVATION: 840.00

S0U

NOING

COORDINATES: X:

SET:

528

DATE: 6-2-98C
SOUNDING: $28B
AZIMUTH: 28%

EQUIPMENT: GEOQOTRON

470200.0000 Y 4158000.0000

schiumberger Configuration

FITTING ERROR:

RESLISTIVITY CHARGEABLILL
(ohm-m) (pte)

18.78

5.59
13.48
15.15
12.11

ALL PARAMETERS ARE FREE

Nol

COCC~NOm0PFWN -

FON PR RN o b v et 3 s b s
WN-=CEC SN E WN —

24
25

g

pacing
(m)’

1.60
2.00
2.%50
3.20
4.00
5.00
6.30
8.00
10.00
12.60
16.00
20.00
25.00
32.00
40.00
$0.00
63.00
80.00
100.0
126.0
160.0
200.0
250.0
320.0
400.0

1.626 PERCENT

TY THICKNESS ELEVATLION CONGUL T/
{meters) tzters) (S 1=m=n
gu 0.0
4.65 93%.3 0.23%
3,20 g932.1 0.577
16.10 916.0 1.19
67.40 848.6 AN
FA (ohm-i) DIFFERENCE
DATA ' SYNTHETIC (percent)
18.91 19.69 -4.09
19.11 18.61 -2.62
18.50 19.46 0.206
20.00 19.15% 4,21
19.21 18.66 2.83
18.02 17.89 0.746
16.74 16.73 0.0813
14 .87 15.18 -2.18
13.59 13.66 -0.532
12.51 12.34 1.3%
11.42 11.58 -1.07
11.42 11.39 0.293
11.72 11.64 0.704
12,11 12.13 -0.12¢
12.61 12.62 -0.0816
13.10 13.07 0.189
13.60 13.48 0.832
13.60 13.80 B ~1.%1
13.89 13.98 -0.592
14 .09 14.01 0.571
14,09 13.89 1,42
13.60 13.66 “0.47%
13.30 13.36 -0.507
13.00 13.02 -0.222
12,80 12.78 0.295
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CLIEN

T: 1TG

LOCATION: GRA
Y: ANDALUCIA

PROJECT:

COUNT

ELEVATION: 9
SOUNDING COORDINATES:

RESISTIVITY
(ohm-m)

22.34
22.63

~11.70
15.88

11.02

£
NADA

RESISTIVIDAD

60.00

DATA SET:

X: 47

s2C

SOUN
A2l
EQUIP

0100.0000 Y: 4159

Schlumberger Configuration

FITTING ERROR:

CHARGEABILITY TH

(pfe)

1.970 PERCENT

ICKNESSE ELEVAT
(meters) (mete
960.0

1.06 858.9
6.62 9%2.3
36.43 815.8
46.58 869.2

ALL PARAMETERS ARE FREE

No.

—_

-
r

- et s e
~ OO0 w

18
19
20
21
22
23
24
25
26

8

pacing
(m)

1.60
2.00
2.50
3.20
4.00
$.00
6.30
8.00
10.00
12.60
16.00
20.00
25.00
32.00
40.00
$0.00
63.00
80.00
100.0
126.0
160.0
200.0
250.0
320.0
400.0
500.0

CATA

22.29
22.13
22.36
22.83
22.83
22.48
21.56
20.87
20.06
18.296
17.67
16.19
15.06
13.%9
13.2%
12.80
12.69

12.80

12.80
13.01
13.77
12.80
12.30
11.50
12.20
11.60

PA  (ohm-m)
SYNTHETIC

22.39
22.40
22.41
22.38
22.32
22.16
21.84
21.26
20.41

19.20
17.66
16.16
14.82
13.72
13.11

12.82
12.78
12.89
13.04
13.12
13.04
12.82
12.50
12.10
11.78
11.83

DATE: 6-2-90
DING: S2c¢
MUTH: 245
MENT: GEQTRON

300.0000

ION CONDUCTANCH
rs) {s1emens)

0.0476
0.292
3.1
2.92

DIFFERENCE
(percent)

-0.620
-1.20
-0.188
1.91
2.22
1.43
-1.,29
-1.87
-1.76
0.281
0.0203
0.1886
1.56
-0.97¢
1.02
-0.234
-0.732
-0.762
-1.03
-0.803
5.28
-0.204
-1.63
-5.27
3.36
0.521
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CLIEN

DATA SET:

T: ITGE

LOCATION: GRANADA

COUNT

Y: ANDALUCIA

PROJECT: RESISTIVIDAD
ELEVATION: 920.00
SOUNDING COORDINATES: X:

53

DATE: 7-2-90
SOUNDING: $3
AZIMUTH: 250
EQUIPMENT: GEOTRON

471550,0000 Y: 4159500,0000

schiumberger Configuration

FITTING ERROR?

2.536 PERCENT

RESISTIVITY CHARGEABILITY THICKNESS ELEVATION CONDUCTANCE
(ohm-m) (pte) (meters) {ma2ters) (31emens)
820.0

20.87 4 .54 915.4 0.217
6.27 4.09 g11.3 0.6%52
1$.88 37.47 . 873.8 2.35

24 .19 36.18 837.6 1.49
7.84

ALL PARAMETERS ARE FREE

Nol

-
-

12
13
14
1%
16
17
18
19

S

20

21
22
23
24

pacing
(m)

1.60
2.00
2.50
3.20
4.00
5.00
6.30
8.00
10.00
12.60
16.00
20.00
25.00
32.00
40.00
50.00
63.00
80.00

100.0
126.0
160.0
200.0
250.0
320.0

DATA

20.03
20.03

20,32

20.82
20.72
19.33
17.2%5
15.46
14.08
13.08
12.28
11.988
12.28
13.389
14,38
13.98
19.38
19.38
16.08
15.78
14.88
13.40
11.80
10.80

FA

(ohm-m) DIFFERENCE

SYNTHETIC (percent)
20.76 -3.67
20.68 -3.24

. 20.51 -0.930
20.17 3.11
19.63 5,25
18.78 2.83
17.52 -1.%8
15.87 -2.62
14.25 -1.24
12.89 1.82
12.14 1.15%
12.10 -1.00
12.51 -1.90
13.22 1.27
13.89 3.50
14,951 ~-3.74
15.08 1.98
15.49 ~0.745%
15.63 -3.64
15.38 2.51
14.61 1.84
13.47 ~0.561
12.12 -1.93
10.70 0.873
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CLIENT:
LOCATION:

COUNTY:

PROJECT
ELEVATION:
SOUNDING CO

RESISTIVITY

DATA

ITGE

GRANADA

ANDALUCIA

RESISTIVIDAD
840.00

ORDINATES: X:

SET: 638

EQUIPMENT:

471450.0000 Y

schiumberger Configuration

FITTING ERROR:

CHARGEABILITY

(ohm=-m) (pfe)
18.89
24 .00
12. 14
4 .38
ALL PARAMETERS ARE FREE
NO. Spacing
(m)
1 1.60
2 2.00
3 2.%0
4L 3.20
) 4 .00
6 $.00
7 6.30
8 8.00
9 10.00
10 12.60
11 16.00
12 20.00
13 25.00
14 32.00
15 -40.00
16 50.00
17 63.00
18 80.00
19 100.0
20 126.0
21 160.0
22 200.0
23 250.0
24 320.0
29 400.0
26 $00.0

THICKNESS EL
(meters) (
9
2.96 g
10.12 9
281.4 6

PA (ohm-m)
DATA SYNTHET
19.32 18.97
19.12 19.04
18.91 18.15
19.12 19.36
19.43 19.69%5
20.26 20.04
20.57 20.9%1
21.30 20.98
20.99 21.29
21.09 21.34
21.30 20.87
20.12 20.19
18.94 19.00
17.43 17.39
15.92 15,83
14.89% 14 .67
13.68 13.70
12.9894 13.04
12.30 12.6%
12.30 12.38
12.09 12.14
12.20 11.90
11.50 11.8%
11.30 10.88
10.20 10.23
g.10 9.2%

DATE: 7-
SOUNDING:

AZIMUTH: 24

4159700.0000

1.333 PERCENT

EVATION
meters)
L"Un 0
37.0

26.9
4S.4

DIFF
IcC

1

2-90

538

)

GEOTRON

CONDUCTANC!
(512mens)

0.157
0.422
23.17

ERENCE

(percent)

.81

0.408

-1

.28

-1.26

-1

12

1.09
0.289
1T.47

-1
-1
1

44
17
.99

-0.334

-0.324

0.

224

-0.0148

i

.20

-~0.1486
-0.79%

-
“~

.84

-0.630
-0.455
2.44
-0.508
2.76
-0.358

-1.73
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DATA SET: S4

CLIENT: ITGE : CATE: 8-2-90
LOCATION: GRANADA SOQUNDING: 54
COUNTY: ANDALUCIA AZIMUTH: 261
PROJECT: RESISTIVIDAD EQUIPMENT: GEOTRON
ELEVATION: 920.00
SOUNDING COORDINATES: X3 4727%0.0000 Y 4159800.0000
schliumberger Configuration
FITTING ERROR: 3.498 PERCENT
RESISTIVITY . CHARGEABILITY THICKNESS © ELEVATION CONDUCTANCE
{(ohm-m) {pfe) (meters) (meters) (S1emens)
820.0
28.02 » 3.97 916.0 0. 141
47.99 ’ 10.02 806.0 0.208
8.21 99.28 806.7 12.08
5.58
ALL PARAMETERS ARE FREE
NoO. Zpacing PA  (ohm-m) DIFFERENCE
{m) DATA SYNTHETIC (percent)
1 1.60 28.39%5 28.13 0.761
2 2.00 28.83 28.23 2.08
3 2.50 28,83 28.41 1.47
4 3.20 28.83 28.7% 0.279
5 4,00 28.83 29.28 -1.95%
] $.00 29.70 30.10 -1.33
7 6.30 30.37 31.27 ~2.,95
g 8.00 32.30 32.72 -1.28
2] 10.00 32.88 33.99 -3.36
10 12.60 34.81 34.77 0.106
1 16.00 35.60 34.48 3.14
12 20.00 33.34 32.76 1.73
13 2%.00 29.51 29.953 -0.0347
14 32.00 25.00 24 .55 1.82
15 40.00 20.88 19.62 6.04
16 50.00 1$.00 19.24 -1.5%7
17 63.00 11.10 11.92 ~7.38
18 80.00 8.1% g9.88 -7.92
19 100.0 9.06 g8.86 2.1
20 126.0 8.76 8.26 5.7%
21 160.0 8.18 7.18 4.82
22 200.0 7.60 7.36 3.08
23 2%0.0 6.60 6.95 -5.31
24 320.0 6.40 6.53 -2.10
25 400.0 6.20 6.22 ~0.475
26 500.0 6.10 6.00 1.57
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DATA SET: 5%

CLIENT: ITGE DATE: 8-2-90
LOCATION: GRANADA SOUNDING: 58

COUNTY: ANDALUCIA AZIMUTH: 264
PROJECT: RESISTIVIDAD EQUIPMENT: GEOTRON

ELEVATION: 800.00
SOUNDING COORDINATES: X 474%00.0000 Y: 4160300.0000

5chlumberger Configquration

FITTING ERROR: 2.554 PERCENT
RESISTIVITY CHARGEABILITY THICKNESS ELEVATION CONDUCTANCE
{(ohm-m) (pfe) (meters) (meters) (S1emens)
900.0
43,58 0.486 889.95% 0.0114
18.49 14.18 88%5.3 0.728
14 .57 43.03 842.2 2.985

16.83

ALL PARAMETERS ARE FREE

No. Spacing PA  (ohm-m) DIFFERENCE
{m) DATA SYNTHETIC - (percent)

1 1.60 28.30 25,87 8.5

2 2.00 23.10 23.5%0 -1.76

3 2.50 22.50 21.980 2.65

4 3.20 21.30 20.83 2.17

) 4.00 19.80 . 20.28 -2.46
5] $.00 19,20 19.96 -3.96

7 6.30 18.30 19.74 -7.87

8 8.00 19.60 18.5%7 0. 141
9 10.00 19.40 19.41 -0.0884
10 12.60 19.60 19.21 1.96
11 16.00 19.18 18.91 1.41
12 20.00 18.56 18.9%1 0.269
13 2%.00 17 .84 18.00 -0.279
14 32.00 17.02 17.32 -1.81
1% 40,00 ' 16.80 16,72 -0.682
16 50.00 16.40 16.20 1.20
17 63.00 16.09 15.83 1.63
18 80.00 19.27 15.64 -2.44
19 100.0 15.58 15,64 . -0.395
20 126.0 19.98 15.786 1.42
21 160.0 1$.88 15.986 -0.443
22 200.0 16.30 16.1% 0.873

23 250.0 16.20 16.33 -0.839
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DATA SET: 56

CLIENT: ITGE DATE: 9-2-90
LOCATION: GRANADA SOUNDING: 96
COUNTY: ANDALUCIA AZIMUTH: 278
PROJECT: RESISTIVIDAD EQUIPMENT: GEOQOTRON
ELEVATION: 880.00

SOUNDING COOROINATES:' X: 47%800.0000 Y: 4160200,0000

schlumberger Configuration

FITTING ERROR? 2.642 PERCENT

FwWwN -

RESISTIVITY CHARGEABILITY THICKNESS ELEVATION CONDUCTANCE
(ohm-m) (pfe) (meters) {(meters) (5iemens)
880.0
22.87 1.28 878.7 0.0%561
29.87 3.75 874.9 0.12%
16.00 38.77 835.1 2.48
13.30
ALL PARAMETERS ARE FREE
NO. Spacing PA  (ohm-m) DIFFERENCE
{(m) DATA SYNTHETIC (percent)
1 1.60 23.91 23.73 0.7%0
2 2.00 23.80 24,20 -1.67
3 2.5%0 24,82 24,79 0.14595
4 3.20 26.0% 25.46 2.28
5 4,00 25.54 25.92 -1.49
6 5.00 25.8Y 26.08 -0.9%%
7 6,30 26.36 25.81 2.086
8 8.00 24 .42 24 , 94 -2.13
9 10.00 23,170 23.62 0.321
10 12.60 21.86 21.86 -0.429
1" 16.00 20.67 20.2 2.22
12 20.00 19.28 19.81 2.4
13 25.00 17.09 17.795 ~-3.86
14 32.00 16.49 16.985 -2.73
19 40.00 16.10 16.44 -2.13
16 $0.00 16.40 16.04 2.16
17 63,00 15.90 1$.89% 1.92
18 80.00 15,80 15.24 3.%52
19 100.0 14,80 14,84 0.3695
20 126.0 14.70 14.45 1.68
21 160.0 13.50 14.10 ~4 .46
22 200.0 13.860 13.84 -1.83
23 250.0 12.80 13.66 ~-5.983
24 320.0 13.80 13.52 1.85
25 400.0 14,20 13.495 5.27
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DATA SET: $7

CLIENT: ITGE DATE: 9-2-90

LOCATION: GRANADA SOUNDING: 57
COUNTY: ANDALUCIA AZIMUTH: 264
PROJECT: RESISTIVIDAD EQUIPMENT: GECTRON

ELEVATION: 860.00
SOUNDING COORDINATES: X3 475800.0000 Y: 4159850.0000

Schlumberger Configuration

FITTING ERROR: 7.055 PERCENT
RESISTIVITY CHARGEABLILITY THICKNESS ELEVATION CONDUCTANCE
(ohm-m) (pfte) (meters) (meters) (51emens)
860.0
43.28 11.04 848.9 0.2%%
17.64 30.57 818.3 1.73
7.64 188.0 630.3 24 .61

82.34

ALL PARAMETERS ARE FREE

No. Spacing PA  (ohm-m) CIFFERENCE
{(m) DATA BYNTHETIC (percent)
] 1.60 37.14 43,27 -16.48
2 2.00 37.23 43,25 -16.17
3 2.%0 39.78 43,22 -8.64
I 3.20 43,04 43,17 -0.291
) 4,00 45,86 43,07 6.07
& 5,00 47.62 42,90 8.90
7 6.30 47.00 42.56 g.44
] 8,00 _ 47,09 41,90 11.01
g 10,00 43.39 40.83 5,90
10 12.60 38,73 38,086 -0.8%6
11 16.00 3%.37 36.33 -2.,72
12 20.00 30.98 32.9¢ -6 .43
13 25,00 27.53 29.11 -5.74
14 32,00 23.61 24 .80 -5.0%
1% 40.00 21.46 21,32 0.638
16 50.00 18.68 18.39 1.43
17 63.00 16.09 15.83 1.9
18 80.00 15.61 13.%6 0.414
19 100.0 12.00 11.79 1.67
20 126.0 ' 10.38 10.47 -0.801
21 160.0 9.80 8.75% 0.543
22 200.0 10.00 9.70 2.90

23 250.0 10.10 10.26 -1.61
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ODATA SET:

CLIENT: ITGE

LOCATION: GRANACA

COUNTY: ANDALUCIA

PROJECT: RESISTIVIDAD

ELE
s0u

VATION: ~650.00
NDING COORDINATES:

I1z2-58

DATE: 27-10-89

SOUNDING: 98

AZl

MUTH: O-38-N

EQUIPMENT: GEOTRON

X: 4895%50.0000 Y: 4160

schlumberger Contfiguration

FITTING ERROR: 2.850 PERCENT
RESISTIVITY CHARGEABLILITY TH1CKNESS ELEVAT
(ohm=-m) (pfe) (meters) (mete
650.0
W4 .76 0.462 648.9
236.0 0.803 648.7
26.14 11.26 637 .4
4 .94 892.61 S44.8
2.33
ALL PARAMETERS ARE FREE
No. 3pacing PA  (ohm-m)
{(m) DATA SYNTHET1C
1 1.60 84,13 86.79
2 2.00 89.8¢6 81.39
3 2.%50 93.24 g2.02
4 3.20 91.18 £€7.10
5 4.00 798.21 11,718
6 5.00 66.52 65.42
7 6.30 51.68 52.00
8 8.00 39.81 40,20
8 10.00 30.29 32.27
10 12.60 27.22 26 .74
11 16.00 22.12 22,50
12 20.00 18,24 18.80
13 25.00 15,73 15.09%
14 32.00 11.48 11.22
15 40,00 7.97 8.52
16 $0.00 6,70 6.7%
17 63.00 5.70 .72
18 80.00 $.30 o 5.17
19 100.0 4,980 4,84
20 126.0 4.60 4.52
21 160.0 4,00 4.15
22 200.0 3.80 3.76
23 2%0.0 .40 3.37
24 320.0 3.00 3.00

750.0000

ION CONDUCTANCE
rs) (31emens)

0.0103

0.00340

0.430
18.73

DIFFERENCE
(percent)

-3.,16
-1.70
1.30
b.4B
1.79
1.65
0,617
-0.980
-6.53
1.75
-1.73
2.30
b.32
2,24
-6.92
-0.794
-0.479
2.33
1,14
1.66
-3.78
0.897
0.612
-0.248
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DATA SET: 12-59

CLIENT: ITGE DATE: 27-10-89
LOCATION: GRANADA SOUNDING: S8

COUNTY: ANDALUCIA AZIMUTH: 0-28-N
PROJECT: RESISTIVIDAD EQUIPMENT: GEOQOTRON

ELEVATION: 650.00
SOUNDING COORDINATES: X: 490650.0000 Y: 4160150.0000

Schiumberger Configuration

FITTING ERROR: 4.399 PERCENT
RESISTIVITY CHARGEABILITY THICKNESS ELEVATION CONDUCTANCE
{(ohm-m) (pfe) {meters) (meters) (81emens)
650.0
26.895 3.08 646.9 0.114
17.24 8.16 _ 638.7 0.473

3.65

ALL PARAMETERS ARE FREE

No. Spacing PA (ohm=-m) DIFFERENCE
{(m) DATA SYNTHETIC (percent)

1 1.60 26.13 26.67 ~2.04

2 2.00 25 .44 26.50 -4 ,17

3 2.50 ' 25.44 26.21 ~3.02

4 3.20 27.29 25.66 $.87

o} 4,00 26,94 24 .87 7.66

&6 $.00 23.39% 23.717 -1.77

7 6.30 21,97 22.28 -1.43

8 8.00 20.23 20.45% -1.07

9 10.00 18.1% 18.59% -2.18

10 12.60 16.07 16.40 -2.02
11 16.00 14.10 13.84 1.08
12 20.00 11.79% 11.48 2.26
13 25,00 g9.68 8.06 6.39
14 32.00 6.20 6.80 -9.695

1% 40,00 5.26 .37 -2.07
16 50.00 4,70 4,52 3.70
17 63.00 4.30 4,08 4.97

18 80.00 3.80 3.88 0.498%

19 100.0 3.60 3.78 -5.23
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DATA SET: 1Z2-60

CLIENT: ITGE DATE: 26-10-88
LOCATION: GRANADA SOUNDING: 60

COUNTY: ANDALUCIA AZIMUTH: Q-28-N

PROJECT: RESISTIVIDAD EQUIPMENT: GEOTRON

ELEVATION: 675.00
SOUNDING COORDINATES: X!t 492300.,0000 Y: 4160350.0000

Schlumberger Configuration

FITTING ERROR: 3.05%5 PERCENT
RESISTIVITY CHARGEABILITY THICKNESS ELEVATION CONDUCTANC:
{(ochm-m) (pfe) (meters) {meters) (S1emens)
67%.0
$5.88 0.982 674 .0 0.017%
29.36 5.89% ’ 668 .1 0.199
3.99% 17.36 650.7 4 .38
2.14 200.2 450.5% 93,953

5.91

ALL PARAMETERS ARE FREE

No. Spacing PA  (ohm-m) "’ DIFFERENCE
(m) DATA SYNTHETIC (percent)
1 1.60 48.07 47.87 1.0%
2 2.00 43,16 44 .01 -1.987
3 2.%50 40.80 ) 40.19 1.00
4 3.20 35.986 36.20 -0.623
e} 4 .00 33.33 33.10 0.670
6 .00 30.18 30.41 ~0.77%
7 6.30 27.62 27.12 -0.339
3] 8.00 26.25 24 .54 6.48
S 10.00 20.1% 20,93 ~-3.88
10 12.60 16.12 16.63 -3.14
1 16.00 11.863 12.14 -4 .35
12 20,00 g.08 8.59 $.38
13 25,00 6.22 6.07 2.49%
14 -32.00 4 .28 4 . 42 -3.19
15 40.00 3.57 3.60 ~0.9%%
16 $0.00 3.186 3.10 1.81
17 63.00 2.72 2.795 ~1.03
18 80.00 2.50 2.51 ~0.2%0
19 100.0 2.%0 2.38 4,99
20 126.0 2.29 2.31 -1.21
21 160.0 2.18 2.30 -5,82
22 200.0 2.40 . 2.34 2.12
23 250.0 2.50 T 2.44 2.26

24 320.0 2.60 2.62 -0.781
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DATA SET: 12-61

CLIENT: ITGE DATE: 16-10-89
LOCATION: GRANADA SOUNDING: 61

COUNTY: ANDALUCIA AZIMUTH: E-28-3
PROJECT: RESISTIVIDAD EQUIFMENT: GEOTRON

ELEVATION: 650.00
SOUNDING COORDINATES: X3 493100.0000 Y: 4159600.0000

schlumberger Configuration

FITTING ERROR: 4.519 PERCENT
#' RESISTIVITY CHARGEABILITY THICKNESS ELEVATION CONRUCTANCE
(ohm-m) (pTe) (meters) {meters) {S1emens)
650.0
1 61.76 2.40 647.95 0.0389
2 7.31 10.82 636.6 1.49
3 1.92 3867.2 278 .4 234.8
4 19.5¢4

ALL PARAMETERS ARE FREE

No. Spacing A (ohm-m) DIFFERENCE
{(m) DATA SYNTHETIC - (percent)
1 1.60 65.21 58.99 g9.54
2 2.00 58.64 $6.77 4 .80
3 2.50 $52.0% $3.18 -2.17
4 3.20 44,93 u7,13 -4 .89
] 4,00 36.75 38.74 -8.11
[} 5.00 28.2¢ 31.17 -6.44
7 6.30 22,2 22.47 -0.80%
8 8.00 1$.77 16.22 3.42
] 10.00 11.62 10.74 7.50
10 12.60 .30 86.07 2.16
11 16.00 6.30 6.46 -2.54
12 20.00 $.00 $.30 -6.18
13 25,00 N 4.10 4,23 -3.28
14 32.00 3.20 3.18 0.565
195 40.00 2.50 2.46 1.32
16 50.00 2.10 2.01 4.19
17 63.00 1.80 1.786 2.20
18 £0.00 1.70 1.64 .45
19 100.0 1.50 1.59 -6.20
20 126.0 1.60 1.7 1.6%
21 160.0 1.5%0 1.957 -4 .86
22 200.0 1.60 1.99 0.344
23 ' 2%0.0 1.60 1.63 -2.48
24 320.0 1.80 1.73 3.56
29 400.0 1.90 1.88 0.688

26 500.0 2.10 2.12 -1.17
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DATA SET: 1262

CLIENT: 1tge DATE: 26-10-89

LOCATION: iznalloz SOUNDING: 1282
COUNTY: granada AZIMUTH: E-~-28-5
PROJECT: resistividad EQUIFPMENT: geotron

ELEVATION: 580.00
SOUNDING COORDINATES: X: 494600.0000 Y: 4159650.0000

schiumberger Configuration

FITTING ERROR: 3.432 PERCENT
RESISTIVITY CHARGEABILITY THICKNESS ELEVAT1ON CONOUCTANCE
(ohm=-m) (pte) (meters) {meters) {S1emens)
$80.0
21.984 0.9890 $79.0 g.04%1
133.3 10.49 $68.95 0.0727
15.861 42,37 $26 .1 2.1

4.89

ALL PARAMETERS ARE FREE

No. spacing PA (ohm-m) DIFFERENCE
{m) DATA SYNTHETIC (percent)
1 1.60 32.36 31.36 3.08
2 2.00 34,89 36.08 -3.39
3 2.50 40.62 41,92 -3.20
4 3.20 47.89 49,48 3,25
5 4.00 $6.36 6,93 -1.00
6 $.00 68.03 64.77 4.79
7 6.30 75.52 72.87 3.51
8 8.00 84,77 80.54 4.98
9 10.00 88.29 896.21 2.3%
10 12.60 87 .41 89.47 -2.3%
11 16.00 86.92 88.77 -2.13
12 20.00 82.97 83.49% ~0.57
13 25,00 69.28 73.50 -6.08
14 32,00 $7.3% $8.52 -2.02
1% 40,00 43.98% 44,00 -0.123
16 50,00 33.31 31.30 6.03
17 63.00 21.68 21.67 0.0408
18 80.00 15.57 19,37 1.2%
19 100.0 11.43 11,72 B -2.56
20 126.0 8.77 9.17 -4 . 6%
21 160.0 7.39 7.37 0.246
22 200.0 6.80 ) 6.30 7.29
23 250.0 ' 5,70 . 5,70 -0.002686
24 320.0 5,40 5.36 0.640
29 400.0 5,10 .21 -2.17

26 500.0 $.00 $.12 ~2. b4k
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DATA SET: 1263

CLIENT: 1tge DATE: 25~10-88
LOCATION: 1znalloz SOUNDING: 1263

COUNTY: granada AZIMUTH: E-26-N
PROJECT: resistividad EQUIPMENT: geotron

ELEVATION: 580.00 »
- SOUNDING COORDINATES: X3 495675.0000 Y: 4158975.0000

S5chiumberger Configuration

FITTING ERROR: 2.593 PERCENT
‘ L # RESISTIVITY CHARGEABILITY THICKNESS ELEVATION CONDUCTANCE
{ohm-m) (pfe) (meters) {meters) (51emens)
$80.0
1 17.32 0.8089 $78.0 0.0%2%
2 120.2 2.93 $76.1 0.0244
3 30.11' 20.57 56%.95 0.683
4 6.64

ALL PARAMETERS ARE FREE

NO, Spacing PA  (ohm-m) LIFFERENCE
(m) CATA SYNTHETIC (percsnt)
1 1.60 26.69 26,30 1.486
2 2.00 28.88 30.43 -1.81
3 2.50 34,56 35.31 -2.17
4 3.20 41.48 . 41,29 0.%%51
5 4.00 47 .01 46.64 0.790
& $.00 $3.82 51.50 4,30
7 6.30 54,99 $5.30 -0.578
8 8.00 56.62 57.18 -2.79
g 10.00 54.99 56.5% -2.83
— 10 12.60 54.39% $3.40 1.72
11 16.00 48,04 48,04 2.03
12 20,00 43.21 42.00 2.78
. 13 25,00 35.04 35,86 -2.33
14 22.00 27.78 28.48 -6.08
1 40,00 24,52 24,13 1.56
16 50.00 19.82 19.17 3.77
- 17 63.00 15.06 14,66 2.64
186 £€0.00 10.69 11,11 -J.96
19 100.0 8.74 8.88 -2.69
’* 20 126.0 7.96 7.78 2.31
21 160.0 7.28 7.20 1.09
) 22 200.0 6.80 6.96 -0.873
— 23 250.0 6.80 6.82 1.02

24 320.0 6.70 6.74 -0.749
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DATA SET: 1264

CLIENT: 1tge . DATE: 25-10-88
LOCATION: iznalloz SOUNDING: 64

COUNTY: granada AZIMUTH: E-36-N
PROJECT: resistividad EQUIFMENT: geotron

ELEVATION: $80.00
SOUNDING COORDINATES: X 496500.0000 Y: 4160400.0000

schlumberger Configuration

FITTING ERROR: 6.552 PERCENT
RESISTIVITY CHARGEABILITY THICKNESS ELEVATION CONDUCTANCE
{ohm-m) {pfe) (meters) (meters) (S1emens)
$80.0
$3.59% 0.74% 578.2 0.0138
440,0 2.01 $77.2 0.004%7
22.29% 23.89 553.3 1.07
7.67 239.8 313.4 31,23

3.81

ALL PARAMETERS ARE FREE

No. Spacing PA  (ohm-m) DIFFERENCE
{(m) DATA SYNTHETIC ~ (percent)
1 1.60 83.82 93.69 0.138
2 2.00 110.8 108.6 1.983
3 2.50 127.2 124,606 1.97
4 3.20 141.6 141.5% 0.102
S 4.00 146.8 183.4 -4,55
6 5.00 146 .4 1%59.5 -8.87
Vi 6.30 145.9 157,11 ~-71.62
8 8.00 147.2 143,95 2.9%1
g 10.00 141.6 121.7 14.07
10 12.60 10%.1 g3.7% 10.80
11 16.00 66.73 65.42 1.96
12 20.00 38.16 L 6% . -17.00
13 25,00 28.56 31.23 -9.,34
14 32.00 24 .64 23.22 5.75
15 40,00 19.9% 18.22 3.686
16 50.00 17.44 16.29% 6.81
17 63.00 ' 13.29 13.57 -2.10
1€ 80,00 10.80 11.29 4,57
19 100.0 9.5 9.77 -2.35
20 126.0 .61 §.78 -1.91
21 160.0 8.20 8.17 O.411
22 . 200.0 8.10 7.78 3.89
2 250.,0 7.60 7.44 1.99
24 320.0 7.00 7.03 -0.487

29 L00.0 6.50 6.97 -1.14
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CLIENT:
LOCATION:
COUNTY
PROJECT
ELEVATION?
SOUNDING CO

L # RESISTIVITY
(ohm-m)
1 4Lt .65
2 41.03
_ 3 22.51
4 5.19
8 3.57
- ALL PARAME
NoO. Spac
1 1
— 2 2
3 2
4 3
) 4
- 6 )
7 6
8 8
- g 10
10 12
11 16
- 12 20
13 2%
14 32
15 40
- 16 50
17 63
18 80
19 100
20 126
21 160
- 22 200
23 250
24 320
2% 400
26 500

DATA SET: 12695
1tge DATE: 25-10-89
iznalloz SOUNDING: 65
granada AZIMUTH: E-24-N
resistividad EQUIPMENT: geotron
$560.00
ORDINATES: X 496500.,.0000 Y: 416075%0,0000

cchlumberger Configuration

FITTING ERROR: 4.729 PERCENT

CHARGEABILITY THICKNESS ELEVATION CONDUCTANCE
(pfe) (meters) {meters) (31emens)
$60.0
1.63 8.3 0.0366
3.33 565.0 0.0813
31.45 $23.95 1.39
174 .4 349.1 33.56

TERS ARE FREE

ing PA {ohm-m) DIFFERENCE

{(m) DATA SYNTHETIC (percent)

.60 42.28 44,23 -4 .62

.00 (YA 43,93 1.72

.50 46.87 a3,a7 7.25

.20 4%.2% 42.69 $.695

.00 42.37 41.68 1.62

.00 37.68 40.31 -6.94

.30 36.88 38.43 -4.19

.00 34.27 3%.94 -4 .86

.00 33.37 33.23 0.417

.60 30.895 30.22 1.71

.00 21.39 27.97 -0.647

.00 26.24 25.42 I 0

.00 23.74 23 .64 0.406

.00 20.86 21.84 -4,69

.00 20.09 20.04 0.244

.00 17.40 17.89 -2.64

.00 14.09% 15.16 ~-7.89

.00 14.09% 12.18 13.24

.0 9,33 9.67 -3.5%

.0 7.37 7.67 -4 .07

.0 6.29 6.36 -1.08

.0 5.80 5.65 2.43

.0 5.40 .23 3.13

.0 4,80 4,87 -1.5%59

.0 4.50 4,58 -1.98

.0 4,30 4,32 -0.604
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CLIENT:
LOCATION?
COUNTY !
PROJECT
ELEVATION?

SOUNDING COORDINATES:

L # RESISTIVIT
(ohm-m)
1 28.82
2 582.8
- 3 29.68
4 1.46
5 715.56

DATA
itge
iznalloz
granada
resistividad
$50.00

X

SET:

49

1266

£

9500.0000 Y2

schlumberger Configuration

FITTING ER

Y
(pfe)

ALL PARAMETERS ARE FREE

_ No. Spacing
(m)

1 1.60

- 2 2.00
3 2.50

4 3.20

— g 4.00
) $,00

7 6.30

8 8.00

- 9 10.00
10 12.60

11 16.00

— 12 20.00
13 25.00

14 32,00

_ 1% 40.00
16 50.00

17 63.00

18 80.00

18 100.0

20 126.0

21 160.0

- 22 200.0
23 250.0

24 320.0

— 29 400.0

CHARGEABILITY THICKNESS

ROR: 2.243 PER
EL
(meters) (
9
2.15 5
1.49 5
26.23 $
162.3 3

PA {ohm-m)
DATA SYNTHET
33.29 32.395
33.93 34,22
36.36 37.21
41.23 42.26
48.76 48.49
56.29 $%.98
64,23 B4 .27
72.98 72.21
79.05% 77.80
81.00 80.47
79.10 78.83
72.40 72.89
61.59 63.30
$50.24 $0.26
38.56 38.24
27 44 21 .37
18.795 17.99
10.09 10.60
$.97 $.97
3.495 3.33
2.20 2.27
2.20 2.12
2,30 2.34
2.80 2.82
3.50 3.43

24-10-90
66

N-2-E
geotron

DATE:
SOUNDING:
AZIMUTH:
QUIPMENT:

4161200.0000

CENT

CONDUCTANCE
(S1emens)

EVATION
meters)

$0.0
L7.8
46.3
20.1
7.7

0.0719

0.00256

0.884
t11.1

DIFFERENCE
IC (percent)
2.82
-0.826
-2.33
-2.5%0
0.558
0.%60
-0.0%80
1.09%
1.98
0.644
0.343
-0.676
-2.716
-0.0470
0.840
0.263
4.04
-5.47
-0.118
3.58
-3.41
3.20
-2.12
-0.80%
1.83
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- CLIENT:
LOCATION:
COUNTY:
PROJECT:
ELEVATION: -]
SOUNDING COORD

RESISTIVITY
{ohm=-m)

212.3
42.93
170.8
0.720
2.30

ITGE
GRANALDA
ANDALUCIA
RESISTIVIDAD

80.00
INATES:

schlumberger Configuration

FITTING ERROR:

CHARGEABLILITY THICKNESS

(pfe)

(meters)

3.44
8.50
7.85
40.73

ALL PARAMETERS ARE FREE

No. ¢pacing
(m)
1 1.60
2 2.00
3 2.50
4 3.20
5 4,00
6 5.00
7 6.30
8 8§.00
9 10.00
10 12.60
1" 16.00
12 20.00
13 - 25.00
14 -32.00
15 40,00
16 50.00
17 63.00
18 80.00
19 100.0
20 126.0
21 160.0
22 200.0
23 250.0
24 320.0
2% 400.0

3.332 PERCENT

ELEVATI1ION
(meters)

$50.0
S46.5
$38.0
530.1
489.4

PA {(ohm-m) -

LATA

.219.6
210.9
203.9
188.2
173.89
156.95
136.6
110.7
93.265
72.54
62.0%
$7.50
57.12
$2.95
S50.42
40.82
27 .41
14.70
7.52
3.88
2.23
2.00
2.10
2.30
2.60

SYNTHETLC

208.3
206.¢8
202.2
182.3
180.4
162.0
137.8
110.9
88.50
71.96
62.97
$8.83
$58.28
54.73
48.10
38.30
26.53
15.38
7.93
3.79%
2.21
1.99
2.13
2.34
2.53

CIFFERENCE
{percent)

24-10-89

67

N-32 -0
GEOTRON

DATA SET: 12-67
DATE
SOUNCLING:
AZIMUTH:
EQUIFMENT
X 49p6800000 Y: &1629060.0000

CONDUCTAND
(S1emens)

0.0162

0.198

0.0459
56.57

4.695
1.93
0.828
-2.71
-3.72
-3.52
~-0.958
-0.149
5.09
0.80%
~1.47
-4.0%
-2.01
-3.39%
4.61
6.16
3.19
-4.61
-5.42
3.18
1.12
0.209
-1.74
-2.16
2.42
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DATA SET: 12-68 -
CLIENT: ITGE CDATE: 17-10-89
LOCATION: GRANADA SOUNDING: 68
COUNTY: ANDALUCIA AZIMUTH: E-10-8
FROJECT: RESISTIVIDAD EQUIPMENT: GEOTRON
ELEVATION: $25.00
SOUNDING COORDINATES: X: 498825.0000 Y: 4162550,0000

schlumberger Configuration

FITTING ERROK: $.153 PERCENT

RESISTIVITY CHARGEABILITY TH1CKNESS ELEVATION
(ohm-m) (pfe) (meters) (meters)
$25.0
32.40 3.86 $21.1
26%5.2 1.9895 $18.1
$.23 100.6 418,95
3.10
ALL PARAMETERS ARE FREE
No. $pacing PA  (obhm-m)
(m) DATA SYNTHETIC
1 1.60 34,50 32.786
2 2.00 34,10 33.06
3 2.50 32.70 33.59
4 3.20 34.10 34.69
9 4.00 35,20 36.24
& $.00 37.%0 38.56
? 6.30 40.80 41.64
5 8.00 45.10 44,84
9 10,00 47.30 47.195
10 12.60 48.80 47.3¢
11 16.00 45,70 44 .%0
12 20,00 389.40 38.81
13 25.00 33.00 30,97
14 32.00 22.80 21.69
15 40.00 12.50 14.50
16 50.00 9,20 9.62
17 63.00 7.40 6.92
1€ 80.00 6.20 5.79%
18 100.0 $.30 5,31
20 126.0 4 .80 5.02
21 160.0 4.50 4,73
22 200.0 4 .40 4 .42
23 250.0 4,00 4,11
24 320.0 4.10 3.79
2% 400.0 3.70 3.56
26 $00.0 3.20 3.39

CONDUCTANCL
(81emens)

c.118
0.00728
19.21

DIFFERENCE
(percent)

5,02
3.04
-2.7%
-1.863
-2.95%
-2.82
-2.06
0.337
0.310
2.90
2.61
1.48
6.12
5.00
-16.03
-4.63
6.46
717
-0.273
-4 .71
-5.12
-0.649
-2.91
7.40
3.70
-6.10
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CATA SET:

CLIENT: ITGE
LOCATION: GRANADA
COUNTY: ANDALUCIA
PROJECT: RESISTIVIDAD
ELEVATION? £25.00
SOUNDING COORDINATES: X

RESISTIVITY

487350.0000 Y:

12-68

DATE: 17-10-88
SOUNDING: 69
AZIMUTH: E-40 -3
EQULIPMENT: GEOTRON

schlumberger Configuration

FITTING ERROR:

(ohm-m) (pte)

g.81
12.9%
1.39
4.37

ALL PARAMETERS ARE FREE

NO.

—

- e s a3 s e

18
19
20
21
22
23
24
25

spacing
{m)

1.60
2.50
3.20
4.00
$.00
6.30
8.00
10.00
10.90
12.60
16.00
20.00
25.00
32.00
40.00
$0.00
63.00
80.00
100.0

126.0
160.0
200.0
250.0
320.0
400.0

DATA

9.83
8.65
9.56
9.695
10.20
10.5¢6
10.74
10.6%
g9.47
10.82
11.12
11.72
11.52
11.72
11.22
10.82
10.43
9.45
_1.80
$.85
4.58
3.90
3.90
3.80
3.80

CHARGEABILITY THLICKNESS
(meters)

6.45
ba .28
34.86

FA

3.502 PERCENT

ELEVATL1ION
(meters)

$25.0
$18.95
474.2
438.3

(ohm-m)
SYNTHETIC

9.81
g.83
9.89%
g9.88
9.94
10.04
10.21
10.43
10.54
10.73
11.08
11.39
11.62
11.72
11.58
11.15%
10.32
9.03
7.53
$.97
4 .68
3.98
3.74
3.75%
3.87

4163600.,0000

CONDUCTANC:
(s1emens)

0.85%7
3.41
24 .85

DIFFERENCE
{percent)

0.212
-1.79
-2.95
-2.33

2.51

4.88

4.91

1.99

-11.24

1.69

0.363

2,84
-0.882

0.0329
-3.18
-3.02

1.06

4.50

3.36
-2.17
-2.%3
-2.89

4.08

1.07
-1.96
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DATA

CLIENT: ITGE

LOCATION: GRANADA

P
ELE

COUNTY: ANDALUCIA
ROJECT: RESISTIVIDAD
VATION: $50.00

SOUNDING COORDINATES: X!

RES
(

Al

No.

N —

NN = o aa s et et b s
RN—=C N0 UPEWN-=C@©

23
24
25
26

SET:

496125.0000 Y:

1z-7

0

DATE: 13-10-89
SQUNDING: 70
AZIMUTH: E-4-5
EQUIPMENT: GEOTRON

Sschlumberger Conftiguration

FITTING ER

ISTIVITY CHARGEABILITY THICKNESS

ohm-m) {pfe)

20.98
$8.72
18.10

.08

L PARAMETERS ARE FREE

Spacing
{(m)

1.60
2.00
2.50
3.20
4.00
5.00
6.30
8.00
10.00
12.60
16.00
20.00
25.00
32.00
40.00
50.00
63.00
80.00
100.0
126.0
160.0
200.0
250.0
320.0
400.0
500.0

ROR ¢ 3.851 PERCENT
ELEVATION
(meters) (metars)

5$50.0

1.93 548.4

2.80 549.6

28.02 $17.6

PA  (ohm-m)

DATA SYNTHETIC
24,17 22.98
23.96 24 .27
24 .58 26.06
28.04 28.51
31.91 30.84
35.78 32.89%
2368.41 34.10
35.37 34.12
33.5%¢9 32.86
29,30 30.45
26.27 27.33
24 .76 24 ,3¢
22.44 21.76
18.37 19.29%
17.08 17.12
14.30 14 .89
12.33 12.44
10.0% g.89
- 8.39 8.10

6.42 6.74

5.59 5.92

$.70 5.953

5.40 5.34

5 .20 $.23

.20 5.17

5.20 5.14

4L163750.

0000

CONOQUWCTANC:
($1emens)

0.0729
0.0477
1.46

DIFFERENCE
(p=rcent)

4.898
-1.30
-5.99
-1.68

3.3%

8.20

6.34

3.50

2.16
-3.94
-4.01

1.532

3.03
-4 .81
-0.213
-4.17
-0.920

0.52¢8

3.39
-4.97
-5.93

2.82

1.0%
-0.59¢

0.467

1.08
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DATA SET: 1I2-71

CLIENT: ITGE DATE: 13-10-89
LOCATION: GRANADA SOUNDING: 71

COUNTY: ANDALUCILA AZIMUTH: N-40-¢
PROJECT: RESISTIVIDAD EQUIPMENT: GEOTRON

ELEVATION: $50.00
SOUNDING COORDINATES: X: 49%200.0000 Y: 4163200.0000

schlumberger Configuration

FITTING ERROR: 6.428 PERCENT
# RESLISTIVITY CHARGEABLILITY THICKNESS ELEVATION CONQUCTANC
(ohm-m) (pfe) {(meters) {meters) (S1emens)
550.0
1 20.0% 2.83 S47 .1 0.141
2 11.51 $5.08 492.0 4.78
3 2.04 182.2 309.¢8 gg.22
4 7.49

ALL PARAMETERS ARE FREE

No. Spacing rPA  (ohm-m) DIFFERENCE
{(m) DATA SYNTHETI1C (percent)
1 1.60 18.50 19.84 -7.21
2 2.00 18.18 19.67 -2.53
3 2.90 19.28 19.36 ~0.461
4 3.20 18.37 ) 18.82 2.86
S 4.00 18.70 18.07 3.33
4] $.00 18.02 17.08 5.17
1 6.30 16.77 19.980 5.16
8 8.00 ) 14 .84 14 .66 1.18
] 10.00 13.01 13.66 -4 .98
10 12.60 12.09% 12.86 -6.76
11 16.00 11.86 12.29 ~-3.68
12 20.00 11.67 11.94 -2.33
13 2%.00 11.10 11.68 -5,18
14 32.00 10.982 11.41 -4 .49
15 40,00 10.54 11.09 -5, 24
16 50.00 10.49% 10.63 ~1.76
17 63.00 10.81 9.91 8.36
18 80.00 10.08 8.82 12.4%
19 100.0 7.88 7.92 L 4.59
20 126.0 6.69 6.02 8.96
21 160.0 4 .40 4 .60 4 .74
22 200.0 3.30 3.64 -10.48
23 250.0 2.80 3.12 -11.76
24 320.0 3.00 3.01 ~0.%37
29 400.0 3.40 3.20 9.8%6

26 $00.0 3.80 3.54 6.81
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DATA SET: 12-72

CLIENT: ITGE
LOCATION: GRANADA
COUNTY: ANDALUCIA
PROJECT: RESISTIVIDAD
ELEVATION: $50.00
SOUNDING COORDINATES: X:

schlumberger Conft

FITTING ERROR:

RESISTIVITY

{ohm-m) (pfe) (metsrs
1$.60 2.80
120.8 5.41
1.87 T4 .50
2,16
ALL PARAMETERS ARE FREE
No. S3pacing FA
{m) DATA
1 1.60 17.24
2 2.00 16.15
3 2.50 16.83
4 3.20 18.32
5 4,00 19.9%
6 $.00 22.80
7 6.30 25.79
8 8.00 30.81
9 10.00 34,75
10 12.60 37.87
1 16.00 38.66
12 20.00 35.63
13 25.00 30.77
14 32.00 25.951
1% 40,00 17.88
16 50.00 12.62
17 63.00 1412
18 80.00 3.2%
19 100.0 2.37
20 126.0 2.37
21 160.0 2.00
22 200.0 2.00
23 250.0 2.10
24 320.0 2.10

29 400.0 2.10

4984500.0000 Y

CHARGEABILITY THICKNESS

DATE:

11-10-88

SOUNDING: 72
AZIMUTH: E-4 -N
EQUIPMENT: GEQTRON

iguration

4.750 PERCENT

ELEVATION

) {meters)
$$0.0
$47.0
S41.06
467.1

(ohm-m)

SYNTHETI1C

16.10
16.51
17.22
18.59%
20.42
23.04
26.45
30.37
33.84
36.54
37.59%
36.21
32.39
25.69
18.46
11.76
6.62
3.64
2.48
2,12
2.05
2.08
2.07
2.08
2.11

4162450,

0000

CONDUCTANLC

(312mens)

0.18¢
0.0448
39.82

DIFFERENCE
{percent)

6.61
~2.22
~-2.33
-1.24
-2.36
-1.03
~-2.995

144

2.60

3.90

2.8%
-1.62
-5.29%
-0.566
-3.2

6.84

7.03

-12.09
-4 .48
10.69
-2.64
-2.66

1.40

0.207
~-0.680
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L

DATA SET:

CLIENT: 1TGE

LOCATION: GRANADA

P
ELE

COUNTY: ANDALUCIA
ROJECT: RESISTIVIDAD
VATION: 600.00

SOUNDING COORDINATES: X:

RES
(

AL

No.

12-73

DATES 11-10-89
SOUNDING: 73
AZIMUTH: €£-20-70
EQUIPMENT: GEOTRON

u93825.0000 Y: 4161850.0000

schlumberger Configuration

FITTING ERROR:

“'395

ISTIVITY CHARGEABILITY TH1CKNESS
(meters)

ohm-m) (pte)

15.10
9.00
2.81

L PARAMETERS ARE FREE

spacing
(m)

1.60
2.00
2.50
3.20
4.00
5.00
6.30
8.00
10.00
12.60
16.00
20.00
25,00
32.00
40.00
. 50.00
63.00
80.00
100.0
126.0
160.0
200.0
250.0
320.0
400.0
500.0 _

DATA

14.70
13.07
14 .80
14.99
14.80
1$.38
16.09
14 .99
15.38
15.67
15.37
12.83
11.69%
11.16
11.06
10.28
9.4b6
g.06
8.955
7.63
6.82
5.60
$.00
4.30
3.70
3.20

12.48
85.189

pPA  (ohm
5Y

0 PERCENT
ELEVATION CONDUCTANC:
(meters) (51emens)
600.0
587.95 0.8206
502.3 g9.45
-m) DIFFERENCE
NTHETIC (percent)
15.10 -2.69
1$.10 -15.51
1$.08 -1.98
15.08 -0.620
19.07 -1.82
15.04 2.15
14.99 6.57
14.89 0.666
164.72 4.295
14 .43 7.89
13.99% 9,2%
13.32 -2.82
12.93 -7.97
11.59 -3.86
10.78 2.50
10.09 1.81
9.50 -0.358
8.995 1.22
8.39 1.79
7.70 -0.896
6.81 0.0603
$5.88 -%.09
4.987 0.536
4.14 3.68
3.62 2.1
3.30 ~3.32
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fr
ELE

L o# RES
{

|
Eowr -

AL

No.

—

~N W

i
|

-

- C o ®

r

- s s
~ ;e W

18

|
LI N
- @

> RS
L

RS
(o200 & 10 = VY

DATA SET:

CLIENT: ITGE

LOCATION: GRANADA

COUNTY: ANDALUCTA
ROJECT: RESISTIVIDAD
VATLION: 600.00C

SOUNDING COORDINATES: X

12-74

©
[

482500,0000 Y

Zchiumberger

FITTING ERROR:

Confirguration

2,017 FER

15TIVLITY CHARGEABLLIIY THICKNEZS EL

ohm-m) (pt=) (meters) (

5]

17.10 0.779 5

6.08 4.12 o)

12.31 82.34 5

2.12
L FPARAMETERS ARE FREE
spacing PA  {(ohm-m)

{m) DATA SYNTHET

1.60 11.76 11.79

2.00 10.08 10.21

2.%50 g9.21 3.84

3.20 7.54 T.7Y

4&.00 7.21 7.28

“.00 7.2 7T 14

6.30 P.ou3 .21

.00 7.6% 7. 74

10.00 8.43 8.31

12.60 .98 9.01

16.00 9.63 9.7%

20,00 10.50 10.40

25,00 10.61 10.99%

32.00 11.98 11.40

40,00 11.69 11.949

50.00 11.48 11.50

63.00 11.48 11.09%

80.00 10.04 10.11

100.0 3.50 g.80

126.0 7,07 7,14

160.0 S5.43 5.40

200.0 4,10 4. 04

250.0 2,20 3.12

320.0 2.90 2.57

400.0 2.30 2.34

500.0 2.30 2.24

CATE: 10-10-8¢

SOUNDING: 74

AZIMUTH: 9¢
GQUIFMENT:: QEOTRON
4161000.0000
CENT

EVATLON COMOUCTANC:
metsrs) (1 2mens)
00.0

99.2 0.0450
g95.1 0.676
42, 2,93

UIFFERENTE
1< {percent:

-0.,272
-1.17
3.92
-3.22
-0.,985
0.907
1.62
- 1.14
1.39
-0.291
“1.22
0.952
-3.29
1.59
0.880
~0.25%
2.69
~0.712
-3.49
~0.9¢C
0.594
-2.87
-1.97

2.36
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LO

P
ELE

DATA

CLIENT: ITGE

CATION: GRANADA
COUNTY: ANDALUCIA
ROJECT: RESISTIVIDAD
VATION: 600.00

SOUNDING COORDINATES: X:

RES
(

AL

No. ’

o

10
11
12
13
14
19
16
11
18
19

SET: 12-7%
DATE: 10-10-8%
SOUNDING: 75
AZIMUTH: 98
EQUIPMENT: GEOTRON

491300.0000 Y: 4161350.0000

Schiumberger Configuration

FITTING ERROR:

ISTIVITY CHARGEABILI
ohm-m} (pfe)

16.32
$.91
1.62
3.42

L PARAMETERS ARE FREE

5pacing
(m)

1.60
2.00
2.50
3.20
4.00
5.00
6.30
8.00
10.00
12.60
16.00
20.00
25.00
32.00
-40.00
50.00
63.00
€0.00
100.0

4.062 PERCENT

TY THICKNESS ELEVATION CONDUCTANC!
{meters) (meters) (s1emens
600.0
3.23 ., 586 .7 0.19¢8
45,98 550.7 7.7
25,93 524 .8 15.92
FA (ohm-m) DIFFERENCE

DATA SYNTHETIC (percent)
17.01 16.12 5.21
17.01 15.95 6.21
15.41 15.69 -1.9%2
14,35 1$.08 -5.09%
13.73 14,28 -3.8%
13.02 13.12 -0.7%2
11.295 11.69 -3.56

g9.39 10.02 -6.79%

9.30 8.64 ‘ 71.04

8.24 7.54 8.39

6.67 8.80 ~1.,99

6.27 6.39 -1.76

6.08 6.13 ~0.794

$.98 $5.91 1.21

.58 5.70 ~-1.99

5.20 S5.43 4,99

$.00 5.07 ~-1.43

4,70 4.%9 2.24

4,30 4.11 4,36

1.7T.G.t. x
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P
ELE
S0V

HES
{

DATA SET:

CLIENT: ITGE

CATION: GRANADA
COUNTY: ANDALUCIA
ROJECT: RESISTIVICAD
VATION: 650.00

NDING COORDINATES: X:

4980400.0000 Y:

1z2-1786

DATE: 30-10-89
SOUNDING: 76
AZIMUTH: 98

EQUIPMENT: GEQOTRON

Schiumberger Contiguration

FITTING ERROR:

ISTIVITY CHARGEABLILITY

ohm-m) (pfe)

- 17.10

AL

No.

g
CC O~ U E WA -

N — s 2 s 2 s e s e
CCXC~NOOFWN -

21

22
23
24
25
26

9.0%
3.88

L PARAMETERS ARE FREE

Spacing
(m)

1.60
2.00
2.50
3.20
4.00
$.00
6.30
8.00
10.00
12.60
16.00
20.00
25.00
32.00
40.00
-50.00
63.00
80.00
100.0
126.0
160.0
200.0
250.0
320.0
400.0
500.0

THICKNESS

3.718 PERCENT

ELEVAT1ION

(meters) {meters)
650.0
0.949 649.0

DATA

16.13
13.8%
12.07
11.38
10.38
8.80
9.89
.30
8.81
8.51
8.23
7.86
7.49
6.84
6.10
S5.486
4.908
3.98
4.09
3.98
3.99
3.90
3.90
4 .00
4.00
4.10

$.28 633.6

A (ohm-m)
SYNTHETL1C

14.49%
13.38
12.26
11.16
10.39
8.86
9.50
8.2%
$.09
8.82
8.50
.07
7.50
6.71
5.97
$.29
4.7%
4.3¢
.17
4.09%
3.98
3.94
3.82
.80
.90
.89

w W

4161500,

0000

CONCUCTANS
(c1emens)

0.055¢4
1.69

CIFFERENCE
{percent)

10.39
3.44
-1.59%
1.93
-0.0406
-0.668
3.9¢
0.57%
-2.79
-3.606
-3.25
-2.67
-0.0561
1.88
2.21
2.87
-1.63
-9. 7M1
-2,07
-1.91
0.259
~1.24
-0.646
2.26
2.48
4.99
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DATA

CLIENT: ITGE

LOCATION: iznalloz

COUNTY: granada

PROJECT: resistividad
ELEVATION: 650.00
SOUNDING COORDINATES: X

SET:

1277

DATE: 30-10-89
SOUNDING: 77
AZIMUTH: N-28-0
EQUIPMENT: geotron

489625.0000 Y: 4161675

schiumberger Configuration

FITTING ERROR:

RESISTIVITY CHARGEABILI

(ohm-m) (pfe)
24 .32
8.14
3.83
ALL FARAMETERS ARE FREE
No. Spacing
(m)
1 1.60
2 2.00
3 2.%0
4 3.20
9 4,00
6 .00
7 6.30
8 8.00
9 10.00
10 12.60
11 16.00
12 20.00
13 2%.00
14 32.00
15 40,00
16 $0.00
17 80.00
18 100.0
18 126.0
20 160.0
21 200.0
22 250.0
23 320.0
24 400.0

3.421 PERCENT

TY THICKNESZS ELEVATION
{meters) . (meters)
650.0
O.6u44 649.3
24 .50 624 .8
FA  (ohm-m)
CATA SYNTHETLIC
15.13 14 .37
12.83 12.24
11.20 10.61
9,77 9.46
8.62 8.88
8.23 8.56
7.99% 8.38
7.9% 8.27
8.04 8.19
8.71 8.12
8.30 8.02
7.88 7.88
.69 7.66
7.28 7.29
6.87 6.83
6.35 6.27
5.12 5.08
4.61 4.66
4,20 4 .37
4,10 4,18
4,00 4.09
4 .10 4,03
4.10 3.99
4 .10 3.87

0000

CONDUCTANCE
(81emens)

0.0265
3.00

LIFFERENCE
(percent)

5.00
4.62
5.30
3.19%
-3.03
-3.98
~-5.49%
-4.02
-1.85
6.82
3.40
0.170
0.347
-0.208
0D.542
1.39%
0.842
-1.18
~4.08
-2.,20
-2.,32
1.61
2.55
3.06
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