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TOMO 5

A N E X 0 11

HOJAS DE DATOS Y CURVAS DE CAMPO Y ORDENADOR DE LOS SEV.

BULLAS
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DATA SET: II

CLIEM: ITGE BATE: 91
LOCATION: BULLAS SOUNDIMM 11

COUNTV: (MU) AZIMUTH: E-!,-�
PROjECT: SEGURA EQUIPMENT: ADARO

ELEVATION: 920.0C.,
EGUNDING COORDINATES: X: 599600.0000 Y: 4204450.00OC-

Sch!umberqer Conficuration

FITTING ERROR: 2.792 PERCENT

RESISTIVITY CHARGEABILITY THICKHESS ELEVATIGH CONDUCTANCE
lahm-mi Mel imeters) Imetera) (siemens)

920.1)
1 71.52 3.45 916.5 0.0483
2 12.819 24.04 892.4 1.315
3 30.09 102.1 790.2 3.39
4 52.08

ALL PARAMETERS ARE FREE

Mo. Spacina PA (ohm-m) DIFFERENCE
(m) DATA SYNTHETIC (percent)

.1 2.62. 65. OC) 67.24 -3.45
2 3.73 64.0C) 61.91 3.25
3 5.13 53.0C.) 52.60 0.745
4 7.20 40.50 39.90 1.70
5 10. C) 26.Oo 27.26 -4.85
6 13.90 19.5o 18.93 2.91

19.30 15. 5C.- 15.45 0.291
.3 26.20 15.00 14.36 0.393
9 37.30 15.Oo 15.71 -4.74
10 5 1 . sc*i 13.00 17.52 2.66
11 72. 00 20.50 19.99 2.47
12 100.0 22.00 22.77 -3.5L
13 139. 26.00 25.73 1.01
14 193. C; 29.00 28.% 0.111

PARAMETER PESOLUTIOW MATRIX:

"

F" iNDICATES FIXED PARAMETER
p 1 1.0C.)

ADARO



----------------------

1 PAGE 2

p 2 0.00 1.0C)
p 3 0.00 0.00 0.99
P 4 0.00 0.00 -0,01 0.71
T 1 0.50 0.00 0.00 0.00 1.00
T 2 0.00 OM -0.01 0.00 0.00 0.99
T 3 0.00 0.00 -0.04 -0.42 0.00 -0.03 0,29

F 2 P 3 P 4 T 1 T 2 T 3



Proyecto: ........ - ............................................ . ...... ....... x q. OL9 m A:
Zona ...... .". q1, ...... . .......... . ............... y ¿Ma S.E.V. Perfil:
Observador . .... ..................

Situaci6n. .........
CONGTANTE* PARA DiSP054TIVO SCHULUM8ERGER

SIMETRICO
UN

Em.
¡u~ ^0/2 M N ImAJ Vale. V (MV) mm (m^) VCal. V (MV) p (fimi OREERVACIONES 1 m 10 m 50 m 100 M'

1 21.78

a 333

3
5.

la 001
Ala 42,92

83,51

4 102,1

5 10 -12.5 A 313,4

4 um ii. � 606.2

7 19,3 2.hiz 109,2IK AV JSS 1, 1.169

a 26,8 ISO v-�- 2.258 217,8

al.M. -.-,& _. S. 1 4.370 429.29
31.3

10 1.429 836.1

11 72 16.290 1.621

12 100
92 31.420 3.134

13 130
1-4 60.700 6.052 1.175

14 193
Mo j9 11.590 2.301

la . 260 22.560 4.474

lo 373 43.700 Ir.702 4.292

518 84.290 16.820 8.351

720 1 §2.900 32.530 16.210

lo 62.790 31,340

M 1 1.3W 121.400 60.620

21 1230 234.000 116.900
22 2~

451.200 225.600

23 3.730

24 Lle-o
437.OW

842.880
7.200 1.428.520

3.141.510

PECHA:
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Interpretacián Observaciones:

1 2 3 4 5 6 3 310 i 3 4 5 a 7 a glo 2 3 5 6 3 -)J)
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L 4

3

T' T5

tr

7

L

L

lo. lo
i

100 3 4 5 6 7 8 9



10007.

E1 xE 100--
E

9 9 a 0 f §sol 9 1 o 5 el§§§ 0 o a 5 use!

10 100 low
SPAQNG 10 100

M~Im (~-M)

1

1 la^for. ITGE SEGUM
BULL.^Dby: ADARO (MU)

DOW 11 Dote: 9 1
Azimuth: E-W



-------------------- zi ------------------- 7 PAGE 1

DATA SET: 2i

CLIEM0 ITGE DATE: 91
=CATIEN: BULLAS SCUNDING: 21

COUNTY: (MU) AZIMUTH: E-!-¡
00OJEM 923URA ECUIPMENT: ADARG

ELEVATION: 310. 0(:!
SGUNDING COORDINATES: X: W0000.0000 y: 4203150.000)

Schlumberuer

FITTING ERROR: 3.804 PERCENT

L # RESISTIVITY CHARSEABILITY THICKNESS ELEVATION COMUCTANCE
(ohm-m) (matera) (siemens)

L 860. (D
1 74.37 0.576 859.4 0.0080i
2 16.64 10.16 849.2 0.áPi
3 8.04 14.10 835.1 1.75

11.32 33.71 801..4 2.97

L
ALL PARAMETERS ARE FREE

30 a= i niz PA (ohm-m) DIFFERENCE
EM5 DATA SYNTHETIC jerceno

2. 02 21.4.31 -21.23 1 . 00
2 3.72- 17.37, is.31 -2.45
3 5. i -13 17. C? 17.22 0. 30,5
4 7. P.i ia.sa 11.6.11 0 . 4 !'":7

L 5 10. 00 15. 49 15.94 -2.95
6 13. TC,! 15.49 14.94 3.5C.,
7 19.30 14.3Cj 13. 555 5.11:9

L
3 26.9C) 11 . 01) 12,14 -10.43
9 37. Bi:) 12.00 11 .40 4.94

i - 12. W? il.87 1.07
11 72. 0(:*; 12. 50 13. 75 -1.9.1

51"s

-

12 100.(,-., 17.0(7) 17.22 -1.32
13 139.0 23. o i) 22.40 2. 10
14 193. C? 29.24 -0. 341--1

PARAMETER RESCLUTIGN MATRIM
M INDICATES FIXED PARAMETER

ADPR(3

L
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r— -mbor-COq`NAT-
Proyecto; ........................................................... ....... x m A:

Zona : 14(Z& ...................................... Y S.E.V. Perfil:
Observador . .... ............................................................ z

141...Situación : - -
CONSTANUS, PARA DJSMSIT&Vo 5CHUL^IERajEn

SIMETRICO
MN

S@G.
¡Em. 1A5/2 M N ¡.A) Valt. V (MV) PUIM) MN 1 (MA) VON. V (MV1 p (fim) 0SSERVACIONEG 1 m 10 m 50 m 100 m

1 2,68
j)& 21.78

2 3.73
A6

-
42,92

3 5,18
83,51

4 7,2
1m,( 162.1

5 10
i*.-� 1 313,4

606,2o 1» 3.3 43
7 19.3 1.169 109,2

26,8
2.256 217,8

37,3
4.370 429.2

10 hijB
8.42940 m

11 72 y3, 16

1

-290 1.621

12 100
09 11 31.420 3.134

13 .
139

y 60.700 6.062 1.175

14 193
11^ 2.101

15 266

le 373

22.5W 4.474

43.700 9.702 4.292

17 5,8

la 720

84.290 16.820 8.351

se 1.000
162.900 32.530 16.210

20 1.300

62.790 31.340

21 1.930

121.400 60.620

22 2.680
234.000 116.900

451.200 225.600

23 3.730

24 5.180
437.000

25 7.200
842JM

» 10.000
1.028.520

3.141.610
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Interpretación Observaciones:
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10 100 1000 galil- --a -rw 13114

SPACING (m) 1 lo 100 1000

SEGURAfor. IME
by: ADARO BULLAS

Dato: 9 1 (MU)
Azimuth: E-W



L
L

Pi-'iGE 1

DATA SET: Mi

L
CLIEM0 !TGE DATE: 91

LOCATION: BULLAS SO=DING: 311
( MUY AZIMUTH- E-14

PROJECT: SEGURA EQUIPMEM0 ADARO
L ELEVATION: 910.01:1

SGUNDING COORDINATES: X: áOO150.0000 Y: 4204350.0000

L Schlumberner Cgnfiauration

FITTING ERROR: 3.501 PERCENT

L
L 4 RESISTIVITY CHARSEABILITY THICKNESS ELEVATION CONDUCTANCE

L
kohm-m) kpfe) (maters) (maters) (Siemens)

910.0
1 107.7 3.06 906.9 0.0284

L 2 71.14 0.692 906.2 0.00974
3 3.23 4.23 902.0 1.2.3

16,49

13.37 888.1 0.841
5 24.08 14.31 873.S 0.594
6 201.7

ALL PARAMETERS ARE FREE
L

No. Spacing PA Cohm-m) DIFFERENCE

L

(m) DATA SYNTHETIC ipercent)

1 3.733 77.63 39.51 -15.30
2 5.1S 72.54 71.96 0.791
-3 7.20 58.54 48.24 17.59

L 4 10.00 25.72 26.04 2.53
5 13.90 11.45 13.24 -15.69
6 19.30 10.13 10.05 1.13

L 7 26.8C) 12. OC) 11. 40 4.94
37. 3 14. OC, 14.23 -1.67
51 .3C) 1 S. oc) 18.24 -1.33

L 72.0C) 24. 00 23.90 0. 390
11 100. �-) 31.0C) 31.57 -1.94
12 139. Cl 44.00 41.33 5.6o

L
i3 193. 0 54.00 53.90 0. 169

í PARAMETER RESOLUTION MATRIX:
L "F" INDICATES FIXED PARAMETER

L
ADARO

L



L
L

----------- PAGE 21

Fl 1 0.73
p 2 0.02 0.02
P 3 -0.03 0.01 0.34
P 4 0,01 0-00 0.22 0.16
p 5 0-02 0.00 0.06 0.07 0.Gr2
P 6 0.01 0-00 0.02 0.02 0.06 0,09
T 1 0-07 0.13 0.06 -0.02 -0,02 -0,01 o,S9
T 2 0,01 0,02 0,00 0,00 0,,,

0.00 0.14 0,02T 3 0-02 0.00 -0.34 -0.22 -0,08 -0.03 -0.02 0.00 0.34T 4 -0.03 0.00 -
T 5 -0,02 o'09 -0-09 -0-11 -0-10 0-03 0-00 0.11 0.17

0-00 -0-05 ~0-05 -0.08 -0.07 0.02 0.oo 0.06 0.12p 1 p 2 P 3 P 4 p 5 P 6 T 1 T 2 T 3 T 4
SECCmD PART OF RESOLUTION MATRIO

T 5 0,09
T 5



L
L

DATA SET: 3ii

CLIENTP ME
DATE: g!=CATION: PULLAS SGUNDINS:COUNTY: (MU)

PROJECT: SEGURí.� AZIMUTH: E-W
ELEVATION: 910.00, EQUIPMENT: AoApo
SGUNDING COORDINATES: X: 4204350,000,:)

Schlumberqer Unficuration

FITTING ERROR: 8.909 PERCENT

L 4 RESISTIVITy CHARGEABILITY THICKNESS ELEVATION(ohm-m) CONDUCTANCE

L
(pfe) (meters) (meters)

1 7.14 910,0

2 376.5
0.132 909.8 0.0185
0.7913 2.05 909.0 0.00210
3.57 905.44 29.99 1.73

5 243.2
32.69 872.7 1.09

ALL PARAMEURS ARE FREE

Mo. spacinq PA (ohm-m) DIFFERENCE
DAT-) S'YNTHETIC

i 6 E3 6 7. 4 55 77.54 -14.952 3.73 77.63 78.133 5.18 ~0.703
72.54 67.86 1.454 7,20 58.54 48.08 17.365 10, 0(:) 2i.72 26.96 -0.88.56 13.9Cj 11.45 13.55 S. 3019, j:', 10 . 18- 9.77 4.038 26. 8(:,� 12.00 11.17 6.849 37.30 14. 00 14.29 -2.1110 5L.So 18.00 18.44 -2.4311 72. 00 24.00 24.07 -0.29512 100. Ci 31.Oo 31.69 -2. 2 5-,13 13 9, í) 44.00 41.35 4.3131 3. 54. OCP 54.79 -1.46

PARAMETER RESCLUTION MATRIX:
''F" iNDICATES FIXED PARAMETER

ADARO
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Proyecto: ........................................................... ....... x CI J-7) mA.

zona -. ........................
S.E.V.y Perfil:

observador: .... ........................................................... z

Situación.
,
t..V1 ........

CONSTANTES PARA DISPO54TIVO aCHULUMBERGE K
SIMETRICO

MN

E*0.
E§U~ ^N2 m N veo*. V (MV1 p(12M) MN 1 IMA1 Vale. V (MV) 09EJERVACIONE11 1 10 50 m 100 m

1 2.10 G"f 21.78

2

3.73 j,q. 1- 42.92

5.18 83,51

4 7.2 182,1

o 10
Tol 'j 1 313,4

e 13,9 605,2

7 19,3 1.169 109,2

26.9 2.258 217.8J17 ¡p o, 0 -<#.J JO
37,11 J/J'

1

jo¿.J 1,y Jb 4.370 429.2

51.8

72

JAr J. Ir 1.429 835.1

J. 16.290 1.621

100 31.420 3.134

13 139 lo 60.700 6.062 1.175

14 193
í` 11.690 2.301

la 268 22.660 4.474

le 373 43.700 W.702 4.292

518 84.290 16220 8.351

la 720 152.9W 32.530 16.210

la LM 62.790 31.340

» UM 121.40D 60.620

21 lim 234.000 116.900

22 2.500 451.200 225.600

23 3.730 437.000

34 5.190
442AW

25 7.200 1.628.5»

a@
owo 1 1 - 1 1 1-

OMAVACiONE11. FFCHA.
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L

l
rprelación Observaciones:'

L nle

L

L lo 3 4 5 -3 1 110 3 910 4 5 3 13
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10 100 1000

SPACING 1 10 100 1000
(Ohm-m)

-for. ITGE SEGURA
by: ADARO BULLAS
~ S*.

1
Date: 9 1 (MU)

UN~ m~ So~ 3o Azimuth: E-W



L
L

-------- ~ --------- 4ii ----------- PAGE .1.

L
DATA SET: MI

L CLIENT: !TGE DATE: 91
LOCATION: BULLAS SGUNDING: 21

COUÍNTV: � MU.) AZIMUTH: E-W
PROJECT: SEGURA EDUIPMENT: ADARO

ELEVATIGN: 815.00
SCUNDING COORDINATES: X: 101200.0000 Y: 4203350.0000

Schlumberqer Conficuration

FITTING ERROR: 5.911 PERCENT

RESISTIVITY CHARSEABILITY THICKNESS ELEVATION CONDUCTANCE
(ohm-m) (pfe) (maters) imeters) (siemens)

865.0
52.13 0.894 364.1 0.0171.
29.45 36o.2 0.135

3 3.00 5.37 854.8 0.671
4 3(3.36 7.96 846.9 0.207
5 10.6S 12.99 833.9 1.2i

232é i

ALL PARAMETEÍRS ARE FREE

t4o . Sp ac: PA !ohm~m) DIFFERENCE
SYNTHETIC (percent)

35.39 35.58 -0.533
2 3.73 30.22 31.03 -2.68
S3 5.13 2i.si 27.06 -0.939
4 7.20 25.35 22.99 9.29
5 1 0. 0C) 13.32 19. 00 -2.56
cs 13.90 14.62 16.42 -12.30
7 19.30 13.52 16.W. 12.22
3 26.9) 1 S. oc) 17.90 0.51.1)

3 7. 3 Ci 19. 30 2C). 44 -4. 234
5 1. s(:-? 23.00 24.04 ~4.54
72. 001 30. 00 29.82 0.593

12 11) i) . c) 39.00 38.54 1.16
13 139..9 51.00 50.37 1.22
14 1930) 66.00 65.13 1.30

IP,AR'AMETER RESOLUTION MATRI0

ADARO



41! ----- PAGE 2

INDICATES FIXED PARAMETER
0.31

P 2 0.08 0.73
P 3 -0.04 0.03 0.47
P 4 0.01 0.00 0.17 0.17
P 5 0.00 0.02 0.06 0.06 0-3,5
p 1 0.00 0.00 0.00 -0.05 0.11 0.11.
T 1 0.24 0.24 -0.02 -0.01 -0.01 0.00 0.23
T 2 -0.15 0.18 0.17 -0.06 -0.09 -0.01 -0.04 0.49
T 3 0.00 0.01 -0.34 -0.16 -0.11 -0.02 0.01 0.00 0.23
T 4 0.01 0.00 0.07 0,11 -0.05 -0.07 0.00 -0.03 -0.06 0.09
T 5 0.00 -0.02 -0.03 -0,01 -0.37 -0.14 0.01 0.07 0.09 0.08

p 1 p 2 P 3 P 4 p 5 p 6 T 1 T 2 T 3 T 4

SECOND PART OF RESOLUTION MATRIX:

T 5 0 . 39
T 5
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r
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Proyecto: .......................... .......................... x (-o L, mA.
'> 1
..........yZona: - - - y S.E.V. Perfil.

observador. .......................................................... z J-

Situación. C~TANTF5 PARA Di~TIVO 5CHULUMgIERGfft

SIMETRICO
UN

Ew.
E~ ^W2 UN (M^) Vola. V t-V) pl 11 m) MN (m^) v0h. V (MV) p ¡ami OBURVACIONEs 1 m 10 m 50 m 100

1 2.U q2, K -3 21.78j

a 3,73 jj as . 1,1 42.92

3 5.18 9 83kl

4 7,2 Ñpqv. 7.7S 162,1

5 lo 2-15 313.4

o 13» 6%,2

1.169 109.27 19,3

o 2GA ni) "VI 2.254 217,8

9 37.3
Igo jhw-

4.370 429.2

lo 51JB 40 lía £ty 9.qS .21 1.429 835.1

11 72 -J, 16.290 1.621

12 iw
n 31.420 3.134

13 139 60.700 6.062 1.175

14 193 1 I.GW 2.301

15 268 22.560 4.474

14 373 43.700 Ir.702 4.292

17 ala 84.290 16.820 8.361

la 720 162.900 32.530 16.210

lo IAW 62.790 31.340

20

121.400 60.620

--al
1-930 234.000 116.900

22 2.600 451.200 225.600

23 3.730
-

437.OW

a4 5.180
842AM

as 7~ 1.628.520

- 1 - 1 -- 1 - -1 1 1 1. 1 3.141,510

ONMAVACIONes.
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Interpretación Observaciones:

lo 3 4 5 6 -3 7 8 glo 3 4 5 7 8

5

-44

3
1 f 1

a 3 4 5 6 7 8 9lob
100

10 lo



... .......... 11. ........ ........... .. ..........

x
E

IL

lo- 1 41 1 0 0 4 1 lee¡

10 100 1000

SPACING 10 100 1000
RWS~ (Ohm-m)

for. ITGE SEGURA

by: ADARO BULLAS
m Date: 9 1 (MU)
m~ sm~ z Azimuth: E-W



L
L

PICE 1

DATA SET:

ITG-E
LOCATION: BULLAS DATE: M

COUNTY: SOUNDING: 5iii
AZIMUTH: E01PROJECT: SEGURA

EQUIPMEIT:L ELEVATICIN. 92(:). no ADARCÍ
SGUNDING COORDINATES: X: 602755,000o y: 4204650.00o(:)

L Schlumberqer Conficur,ti,,-,

L
FITTING ERROR: 3.531 PERCENT

L RESISTIVITY CHARGEABILITY THICKNESS ELEVATION CONDUCTANCE
L

(ohm-m) Mes (matara) (matara) (Siemens)

7,23.30 920. C)

L 2 383.8 0.895 919.1 0.0121
3 95.49

i.58 917.5 0.004141 3.37 914.1u+ 427.1 W.38 898.2
0.0353

5 149.2 15.10 883.1
0.0371

6 209.2 13.99 0.101
7 87.38 227.4 i4l.6

0.0663
3 118.3 2.09

ALL PARAMETERS ARE FREE

%. PA !ohm~m) DIFFERENCE
CATA SYMTHETrC Tercent)

1 2.68 140,0 141.12 3.73 161.0 162.3
-0.832

3 5.13 183.o 176.8
~0.347

4 3.347.20 182.0 133.7 ~0.9385 10. 00 191.0 133.1 1, 5k:)6 13.90 188.0 199.17 -5.9i19.30 230.0 219. �y
8 26.80 258.0 241.39 6.2437.30 235.0 253.4 -7.86c) 5 1 . 3,0 239.0 245.7 -2.3411 72.00 231.o 218.7 5.3112 100,o 182.0 130.4 0.33213 139. 0 139, 0 142.9 -2.3514 193, 0 117. 0 118.1. 0.73315 268. Ci 103. 0 102.4 0.572

ADARO



L

------------- - - - -- - - - - -- - - - - -- - - -- PA Ci E

Spacinq PA (ohm-mi DIFFEREME
SYNÍ T 11 E T I C percerit)

16 3 7 3, 98.0(:)17 5, 8, 00, C)
98.43 -0.446

18 720.0 99.97 0.0214104.C) 103U 0 -02957

PARAMETER RESOLUTIGN MATRIS
-F" INDICATES FIXED PARAMETER
P 1 0.63
P a -0,02 0.66
" 3 0.04 0.06 0.63
P 4 -0-04 0.03 -0.01 0,83
p 5 0*02 -0,02 0.03 -0.04 0.46
p 6 -0-01 0-00 0-02 -0-09 0.16 0.52P 7 0,00 0,00 0-00 0.00 -0.03 0.01 0,99p 3 0.00 0.00 0.00 0.00 -0.01 0.02 -0.01 0.96T 1 -0.41 ~0.12 0.07 ~0.04 0.01 -0.01 0,00 0,oo 0,49T 2 0.00 0.40 0.11 -0.06 0.02 -0.02 0.00 0.00 0.10 0.43T 3 0.03 0.03 -0.41 -0.10 0.03 -0.02 0.00 0,00 o,o5 0,15T 4 0.04 -0.03 0.00 0.26 0.27 0.11 0.01 0.00 0.04 0.07T 5 -0.01 0.01 -0.01 0.01 -0.17 0.17 0.03 0.01 -0,01 -o,ojT 6 -0.01 0.00 0.01 -0.04 0.01 0.36 0.02 0.01 -0,01 -0,02T 7 0,00 0,00 0,00 0,00 .0,12 0,05 .0,06 .0,15 0,00 0,ok:.pp 1 p 2 P 3 P 4 p 5 P 6 P 7 p 8 T 1 T E
SECOND PART OF RESOLUTION MATRIX:

T 3 0.47
T 4 0.13 0.51
T 3 0.00 -0.02 0.20
T 6 -0.01 0.05 0.19 0.29
T 7 0.01 0.05 0.14 0.10 0.32

T 3 T 4 T 5 T á T 7



Proyecto: ..................................... . ................... ....... x mA:

zona: .... .................................. Y S.E.V.

Ob&ervador: .................. ............................... z
L

Situación ..... ................
CONSTANTIES PARA 080WITIVO, 6CHULUM*ENGER

SIMETRICO
M%

ese. Em.
a@"~ ^W2 M N vult. V (Mvb pc 11 mi MN (m^) V*h. v ímvj p (ami OMERVACIONEG 1 m lo m 50 m 100

1 2.60. Z70 £0 21.79

a 3,73 .1U -14(4 42,92

3 5.10 -12 Iba -9-2..-- 493 83,51

4 7.2 é/ in 182.1

5 10
Ig4

313.4

a 13,9
m

606.2

7 19.31 -Yíb 12, 2.33,9 -In jVt2 _WoJ =o 219 1.169 109,2

26A 44 2ág.5 2. 256 217,8

37.3
-

1
4.370 429,2

lo SIA .33 8.429 835.1

11 72 231 16.2% 1.621

12 100
J6-

31.420 3.134

13 139 .3�/l 4�,39 60.700 6.062 1.175

11.690 2.3oi

15 1
268 55 Iba 22.560 4.474

373 43.701) ff.702 4.2920

1
17

'515
n,,f,6 Affi 84.290 IGA20 8.351

la 162.900 32.530 16.210

la 1.000 62.790 31.340

20 121.400 60.620

21 1.930 234.000 116.900

22 2.00 451.200 225.600

23 3330 437.000

34 5.180 842~

215 7.200 1.428.520

3.141410

OMAVACIONG4: FECHA:



L

L Fe~--------- PERFIL.--'-27 -----

Observaciones:

3 4 5 8 910 3 4 5 ;3 -10 l 3 -4 -3 S 7 3 -33
-K

L 7

5

3 ==--L L
lit

1

1 j i

L
6

2 i j i

fC

5

3

7 3 2 3 4 5 6 8 910,&1
L

lo 100



E 2-

10, 1

1 10 100 1000 a -0 ea late¡

spmm lo 100 1000

NEE SEMEY (ohm-M)

for. ITGE SEGURA
�y: ADARO BULLAS
~a set u (MU)Date: 9 1
E%~ sou~ u Azirn�th-. E-W



L
-------- PAGE 1

DATA SET: b!Il:

L CLIENT: ITGE DATE: 91
LOCATION: BULLAS SOUTIDING: 6111

COUNT',ii: � MU) AZIMUTH: E-W
PROJECT: SEGURA EQUIPMENT: ADARO

L ELEVATION: 380. 00
SGUNDING COORDINATES: X: 602550.0000 Y: 4203850.0000

L Schlumberger Confinuration

L

FITTING ERROR: 5.370 PERCENT

L 0 RESISTIVITY CHARGEABILITY THICKNESS ELEVATION CONDUCTANCE
i

L
ohm-m) -'pfe) (meters> <meters) (Siemens)

880.0
1 787.,b 3.65 876.3 0.00463
2 231.6 47.35 828.4 0.206
3 107.3 W.% 759.6 0.633
i+ 44. 98

ALL PARAMETERS ARE FREE

No. Spacinq PA !ohm-m) DIFFERENCE
(m,- DATA Sv'NTHETIC (percent)

2.6a 753.1 754.9 -0.240
2 3.73 794.9 712.3 10.33
3 5.13 587.5 636.1 -9.27
4 7.2C) 487.2 524.3 -7.61
5 10. 00 409.6 404.6 1.22
6 13.90 330.3 313.7 5.03
7 19.3C', 232.0 264.7 6.11
E3 25.8C! 23 1. C) 243.o -5.21
9 37. 30 2 15. 0 230.6 -7.23
10 51.80 220. C) 217.5 1.12
11 72.00 209. c*p 197.6 5.43
12 100. k) 1663-31 169.0 -1 .35
13 139. 10 133. C) 135.2 -1 .70
14 263.0 79.00 76.32 2.75
15 373. 0 58. 00 59.86 -3.21
16 5 1 S. i? 52,0í) 51.33 1.27

PARAMETER RESOLUTION MATRIX:

ADARO



L

--- PAGE

INDICATES

F- 1,4
T Jj
T 2
'F 3 i) C) C C). OC)

P 4 T 1 T 3



L
L

--------------
----------------------- PAGE 1

L
DATA SETi ilil

L CLIENT: ITGE DATE: 91
LOCATION: BULLAS SOUNDING: Wil

C 01 U t, 1 T Y : (tyi'U) AZIMUTH. E-W
PROJECT: SEGURA EQUIPMENT: ADARO

L ELEVATION: 880.00
SCUNDIMO COORDINATES: X: 602550.0000 Y: 4203850.000C',

L Schlumbermer Conficuration

L

FITTING ERROR: 6.479 PERCENT

RESISTIVITY CHARSEABILITY THICKNESS ELEVATION CONDUCTANCE
(ohm-m) ipfe) (meters> (maters) (Siemanw

830.0
802.3 3.42 376.5 0.00427

2 246.6 13.34 862.7 0.0561
3 211.1 22. 00 840.7 0.104

111.4 30.89 751.3 0.550
5 1 55 . 4 1 89.03 662.8 5.77
6 84.00

ALL PARAMETERS ARE FREE

No. spacinq A (ohm-m) DIFFERENCE
(m) DATA SYNTHETIC (percent)

i 2.63 753.1 764.0 -1.44
2 3.73 794.9 716.3 9.88
3 5.13 537.5 632.7 -7.70
4 7.2,0 487.2 516.9 -6.09

5

409.al, 400.0 2.34
6 13.90 330.3 315.5 4.47
7 19.0,1 ESE. 0 269.9 4.26
8 26. 80 ES 1 . C*i 246.1 -6.555
9 37.30 215. 0 223 . S -6.44
10 51.80 220.0 212.3 3.48
11 72.0C) 209.0 194.0 7.13
1 im 100.0 166.0 172.8 -4.12
13 139. C) 133.0 147.0 -10.57
14 193.C) 130.0 115.5 ll.ii
15 268.0 79.00 82.37 -4.27
1 -'D 373. --j 53.013- 38.63 -1.09
17 5 1 S. 0 52.00 51.25 1.42

ADARO



L
L

---------------------

PARAMETER RESOLUTIOM MITRIO
F'' UDICATES FIXED PARAMETER

L 1 1 1 , 0(:*j
p 2 0.00 0.99
p 3 0.00 0.01 0.83

L P 4 0,00 -0,01 0,03 0,92
p 5 0-00 0-00 0.01 -0.04 0.37
p á 0-00 0-00 -0-01 0-04 0.29 0.38T 1 0.01 0,01 -0,oj o,oj 0,00 0,00 0,9S
T 2 0.00 0.03 o,ea 0.03 0.01 -0.02 -0.02 O.loT 3 0.00 -0.01 0.07 0.12 0.02 -0,03 0,01 0.03 0.06T 4 0.00 0,01 -0,09 o,05 0,12 .0,10 .0,01 0.14 0.13 0.95T 5 0.00 0,00 -0,01 0.02 -0.34 -0.30 0.00 0,00 0,oo .0,02p 2 p 3 p 4 p 5 P 6 T 1 T 2 T 3 T 4
SECGND PART OF RESOLUTION MATRIO

T 5 0.32

L
T 5

L

L

L

L

L

L

L

L

i i� A DAR C',L

L

L



.�Dr _Kwn4~ ho

............................................................ ....... x A: w

Y S.EN.jc Perfil:
observador . .... ........................................................... z w0 -m

Situación; - �-00 .....7VI. EC/ Á/ ....
CONSTANTIES PARA DISPO61TIVO SCHULUMBIERGIER

SIMETRICO
MN

E@G.
£e~ AW2 MN (m^) vale. V (MV) pt SI m) MN 1 (MA1 vok. V (111VI p (am) OSSERVACIONFt 1 m 10 m 50 m 100 m

1 2.0 4 bM�* «k %W 21.78

3 3.73 42;92

3 5,10 83.51

4 7.2 162.1

5 10 127 //lo 313,4

13.9 29 41. 5 -3in
6%.2

19,3 12,1 -Way J-J. Alme 19 292- 1.169 109,2

26A 2.256 217.8

o 37,3
5 4.370 429,2

lo 51A 8.429 835.1.§7MV í?..25 220
11 72 3 29 16.290 1.821

12 100 31.420 3.134

13 139 60.700 6.062 1.175

14 193
13,3

11.690 2.301

IS 268 22.560 4.474

lo 373 43.700 8.702 4.292

17 si$ 84.2% 1GA20 8.351

lo 720 162.900 32.530 16.210

lo 1.000 62.790 31.340

20 1.3w 121.400 60.620

21 1.930 234.000 116.900

22 2 451.200 225.600

23 3.730 437.000

34 5.180 842AW

as 7.200 1.628.520

a loJO00 3.141.510

OMOVACIONEG; FECHA:



L
—d*Ma-

L 1 Estudio ------- �w S.E.Vde C~hace -----------------

L Fecha---------- Rumbo AB- PERFIL-�� ------

L
Interpretación Observaciones:

L

L

L
lo 2 3 7 13 310 99) 2 3 4 5 -3 3 -1

bc

L7
77

6 Mil-5
T-L4

j

L

7

L
6

4

Li

-fC

5

�4 Í,

2

'S 6 7
lo

2 3 4 5 S 1)
10 100

-3 5 S 7 8 910&
L



C3

x

CL0cl

10 a o a liga¡ 1 cola] 1 a o 1 ello¡
21 10 100 low

SPACING 10 100 1000
RESISTMTY (Ohm-m)

for: ITGE SEGUM

by: ADARO BULLAS
~ SOL. cm Date: 9 1 (MU)

M^ Soundnq: 6111 Azimuth: E-W



L
L

7 l'v' --------------------- ~- PACE 1

DATA SET: 71,!'

CLIENT: ITGE DATE: 91
LOCATIOM: BULLAS SOUNDING: 71V

COUNTYi iMU) AZIMUTH: E-i,4
PROJECT: SEGURA EQUIPMEM ADARO

ELEVATION: 920.00
SGUNDING COORDINATES: X: 604190.0000 Y: 4204275.0000

Schlumberqer Conficuration

FITTING ERROR: 2.486 PERCENT

LL # RESISTIVITY CHARGEABILITY TH=NESS ELEVATION CONDUCTANCE
lohm-mi llf2l imot2rsi imitirsi Siemens)

L 920.0
1 74.51 1 . 57 919.4 021 1.

L
2 275.36 5.211 913.2 0. 2()5
3 10. 64 1,3 . �b cs 904.5 0.814
4 35.47 39.02 865.5 1M)

12.96 51.28 814.2 3.95
1 50.71

t. i
ALL PARAMETERS ARE FREE

L No. Sp ac i -nifi PA (ohm-m) DIFFERENCE
(m,- DATA SYNTHETIC (percent)

L 1 2.63 56. 00 56.26 -0.4619
2 3.73 46. 00 45.411 1. 2,b
3 5.18 35.00 35.32 -0.941
4 7.20 28.00 27.98 0.0375
5 10.00 23.Oo 23.05 -0.256
0 13 » 91:1 20. 0(:*í 19.55 2.21
7 19.30 17.00 17.76 -4.43
8 26. 80 19.00 13.15 4.42
9 37. 30 20. OCA 20.16 -0.847
10 5 1. 8C.. 22.Oo 22.49 -2.26
11 72.00 24.00 24.18 -0.757
12 100 . i) 26.00 24.83 4.48
13 139. �:) 24.00 24.90 -3.7.5
14 193. 0, 26. 0,0 25.63 1. 4(:'
15 268. 0 28.00 23.03 -0.132

L

ADMOL

L



L
L
L

---------------------- '7I'1 ------------------ F'AiE 2

PARAMETER F'ESOLUT I Ohl i~!ATF: I : :
"F" It.iDICA T ES FIXED F'ARAMETER

1 . 7

p ` -0.0 3 0. 9 3
F' :3 1.00 -0.02 0.72

F' -+ 0.01 0.03 0.01 0.90
P 5 -0.01 -0.02 0.00 0.07 0.53

a 0.00 0.01 -0.02 0.00 0.19 0.47
T 1 0.05 0.08 0.01 -0.03 0.01 -0.01 0.90
T 2 0.03 0.08 0. 19 -0 . 0 7 0.03 -0.01 -0.07 0.77
T :3 -0. 01 -0.0:3 -0.37 -0.1 1 0.0 -0.013 0.02 0 . 23 0.41
T 4 -0 .0 1 -0 .03 -0.03 0.29 0 .1 4 -0 .20 0.03 0.0 8 0.13 0.319
T 5 0.0 0 0.00 0 . 00 0.02 -0 .36 -0.2+7 0.00 0.00 0.00 0.05

F' 1 F' 2 P 3 F 4 P S p 6 T 1 T 2 T 3 T 4

SECOND F'ART OF RESOLUT I ON MATR I s: :

T 5 0. 31
T 5

L

L
L

L

L

L

L

HD F:O r

{

L



rroyecto: ... ..... ..... ........................................... ....... x m A. 6LO W-1

Zona: ... -Y .. ... 9.r< ..... . ........ . .............. y S.E.V. o perfil:

Observador . . . ....... . ............................................... z Y.2a

Situación: -
CON£T^NlrF£ PARA DiSPOSITIVO SCHULUMBRAGE

SIMETRICO
UN

E~Im AW2 MN 1 (MA) V441. V fMV> PISIM) MN A ¡mm V01t. V knv> (11M) ONSERVACIONE5 1 10 50 100 M'

1 2.68 21.78

3 3.73 jz 42,92

3 6,18
jg 83,51

4 7,2 /í, 182,1

5 10
7.11 313.4

a 13,º 606.2

7 19,3
loz -*.d 1. j2 J y /0 AM 1.169 109,2

a 26.8 fo '19 2.255 211,8

3lé3 0 4.370 429,2

10 b1,8

11 72 16.290 1.621

la 100 31.420 3.134

13 139 60.700 6-062 1.176

14 193 11.690 2.301

15 2,0 22.bb0 4.474

lo 373 43.700 8.702 4.292

17 Gis 84.290 16.820 8351

la 720 162.900 32,530 16.210

lo 62.790 31.340

20 1.33900 '121.4W 60.620

21 1.930 234.000 116.9w

22 2^
461.200 225.GW

z3 3.730 437.000

24 6.180
942~

35 7.200 l.62s.b2o

10~

OMAVACOONRZ: FECHA:



L
L Estudio--.&«£<$ ------------- S.E.V..

L Fecha. 91--- Rumbo AB- PERFIL-7�� ......

L
Interpretación Observaciones:

L

L

L lo 2 3 4 3 '3 910 a 310 2 3 4 5 3 3 9)
K

7 !TU

6
5

j

L
3

-7- -7.-

7

L

L3

31>� J

1C

j

6 - ------

5

3

3 6 7 3 5 6 7 E¡ 91 2 3 4 5 6 7 391
lo. lo 100



1000:

100-- x
E

CL

5 5 5 ese¡ a a eso¡ a 0 5 a

10 100 low 2

SPAaNG 10 100
mmimay (ohm-M)

for. ITGE SEGUM
by: ADARO BULLAS
NW ~ 7N Dote: 9 1 (MU)

Azimuth: E-W



L
L

___------ - -- ----- ;31',•' ---------------- F'AGE 1

L

-

CL I ENT : I T GE

DATA SET: Gil,'

DATE: 91
L'OCAT I Of! : BULLAS SOUt!D I 'tG : 30!

COA+iIT'Y: (MU) AEIMUTH: E01
='RO.7ECT : SEGUF:A EQU I F'MENT : ADAF'O

ELEVATION: ` Oo
SOUND I t 4G COOF:D i "IATE'S : X : 605500 .0000 Y: 4205000.000)

Schlumbe:-qer C_'nfiaurttion

FITTING ERROR: 1.123 F'ERCENT

L 4 RES I ST I V I TY CHARGEAB I L I TY TH I CKNESS ELEVAT I O?1 COiIDI!CTANCE
(ohm-m) ( pfe) (meter ) ( meters) Siemens)

935.0
1 '78.88 2.78 932.2 0.0353
2 30.99 17.78 914.4 0.573
3 50.56 35.35 S53.5 1 1 í)
4 295.3

ALL rAF:AMETERS ARE FREE

No. Sp a.c i nq F'A hm-m) D I FFEF:ENCE
(rn) DATA SYNTHETIC (perce;-;t )

1 2. ó8 75. 00 7:3.64 1 .3!:0
2 3.73 67.00 b7.93 - 1 . �c
3 5.13 58.00 59.21 --2.09
4 7 .20 50. 00 49.12 1. 75

10.00 41 .00 40.80 0.472
6 13.90 36.00 36 . 04 -0 . 1 34
7 19. 30 34.00 34.51 -1.50
8 26 . 8 0 36 .00 35.22 2.16
9 37.30 37. 0 37. 74 -2.00
151.80 42. 00 41.39 0.251

IL 11 72.00 49. 00 47.37 2.29
112 1000) 55.00 56.58 -2.87
13 139.0 70.00 69.48 0.729
14 193.0 38.00 87.26 0.330
15 268. 0 109. 0 109.5 -0.477

PA.RAMETER RESOLUT I CI`I MATR I } :
:=SED F'ARAMETER"F" TIhDIHTES F.

ADARO



L
L
L -------------- PAGE 2

p 1 1 . 0
p 2 0.00 1,00
p 3 0.00 0.00 0.99
P 4 0.00 0,00 -0,01 0.97
T 1 0.00 0,00 0.00 o.oo
T 2 0.00 0,00 -0,02 -o,02 0,00 0,%,
T 3 0.00 0.00 -0.01 -0.02 0.00 -0.01 0.99

p 1 p 2 p 3 p 4 T 1 T 2 T 3

L

L

IL

L

L

L

L

L

1

L

L

L

L



r r r r C.Ocr N.A.Dr- ,Jr 1 mbor- r-

Proyecto . ................................................. - ... - ..... ....... x m A: &,dro-

Zona: ..............1.. . ............................................... y S.E.V., Perfil:
Observador. -P..W~

... ............................ z

Situación ..... - ............................................................
CONSTANTES PARA DiSP~TIVO 5CHULUMISLAGER

SIMETRICO
UN

gag. Em.
5~ Awa M N 1 (mm Volt. V (MV) p(11M) UN 1 (mm Volt. V (MV1 p (LIM) 08GERVACIONEIS 1 10 m ha m 100

1 2.68 _Waj /120 ?í" 21,78

2 3.73 Jé -/s 42»2
3 5.18 IST 83.51

4 72 182.1

5 10
313,4

o 13.9 fiw2

7 19,3 1.169 109,2

a 26.8 lo k 2.258 217,8
37,3

4.370 429,2
10 61.8 8.429 835,1

11 72 y 10.290 1.621

12 100 31.420 3.134

13 139 60.700 6.082 1.175

14 193 11.690 2.301

268 22.5W 4.474
373 43.700 9.702 4.292

17 84.290 16.820 8.351
la 720 162.900 32.530 18.210

62.790 31.340
20 1.390 121.400 60.620
al 1230 234.000 116.900
22 2AM

451.200 225.600
23 3.730 437.000
34 5.190

842AM
7~ IA23.520
lo~

- 3.141.510

OMAVACIONEG; FECHA:



Estudio---Ág¿¿.%por%"~ 49 C~hace ---------------------

RumboAB--5"</

Interpretación Observaciones.-

lo 2 3 4 5 )10 10 3 4 3 1

1 .1C

3

L

6

3

ztl -

1C

8

3

3 4 5 6 7 8 9
lo 100



10007-

E
I xE l0&-.

E

CIL
tt

71

loj

10 100 1000

SPACING (m) 10 100 1000
sís~ «)hm-m)Rp

for. -ITGE SEGUM
1 AL^

BULLAbby: ADARO
Dote: 9 1 MU)

Azimuth: E-W



L
L

------------------ PAGE 1

DATA SET: 90,J

CLIENT: ITOE DATE: 91
LOCATIGNI: BULLAS SGUNDING: 9IV

COUNTY: (MU) AZIMUTH: E-1-1
PROJECT: SEGURA EMIMENT: ADARO

ELEVATION: 840.00
SCUNDING COORDINATES: X: 606650.0000 Y: 4205700.0000

Schlumberqer Confiauration

FITTING ERROR: 1.431 PERCENT

L 4 RESISTIVITY CHARGEABILITY THIMNESS ELEVATION CONDUCTANCE

L

(ohm-m) (Pfe) (meters) (maters) (Siemensi

940.0
1 130.9 1.63 838.3 0.0124
2 43.15 4.56 833.8 0.105
3 93.81. 15.94 317.3 0.01
4 115.4 156.0 661.8 1.35
5 55.01

ALL PARAMETERE ARE FREE

Mo. spacinq PA (ohm-m) DIFFERENCE
(m) DATA SYNTHETIC (percent)

1 íE. i5s 101.3 100.9 0. 440
2 3.73 31.94 32.?0 _i.16
3 5.11,3 67.58 67.25 0.490

7.a 59.98 59.27 1.18
5 10. 0C) 58.29 59.64 -2.32
6 13.90 65.39 65.41 0.734
7 19.30 74.34 73.29 1.421
3 25.90 31.94 91.41 0.656
9 37.30 86.00 89.08 -3.52

98.00 95.39 2.14
11 72.0C) 102. 0 101.5 0.445
10 511 s'-)12 100. (-,! 105.C.,i 105.4 -0.431
13 139.0 107.5 106.3 0.564
14 193..,.-,,, 104.0 104.9 -0.893
15 218.0 99.0C', 98.63 0.373

PPRAMETER RESOLUTIGH MATRI0

ADARO



L
L
L --------------------

91V -------------------- PASE 2

L -F" INDICATES FIXED PARANETER
p 1 0.97
P 2 -0.04 0.91

L P 3 0.00 ~0.03 0.94
p 4 0.00 0.00 0.01 0.99
P 5 0,00 0«00 0"00 0*01 0»34
T 1 0.05 0.09 0,02 0,00 o.oo 0,qi:>

L T 2 -0.06 -0.19 -0.12 0,02 -0,01 0.16 0.52
T 3 0.00 0.00 -0.09 -0.03 0.08 0.00 -0.09 0,og
T 4 0.00 0.00 -0.02 0.03 0.41 0.00 -0.03 0112 0,52

L p 1 p 2 P 3 P 4 p 5 T 1 T 2 T 3 T 4

L

L

L

L

L

ADMI



r- r-b-. Ar— r-

Proyecto . ...... . ................. . .................................. ....... X60 ín A:

Zona: L&í, :... . ..... . ............................. y S.E.V. Perfil:
obtervador; .......... z v

Situación ................................... ..............................
CONSTANTE$ PARA MPOSiTIVO 5CHULUMBERGER

SIMETRICO
MN

E....
E~Mo Awa MN 1 (mM volt V (MV1 pt fl m) MN (MA1 voll. v (MV1 p ("m) OMERVACIONFS 1 m 10 m 50 m 100 m

1 2.68 21.78
2 3.73 pl 42,92
3

5-
la .2SO 2WI 83.51

4 7.2
-po.v 71). < 162,1

5 lo
313.4

o 13A -79
7 19,3 1.169 109,2

26.8 2.256 217.8
37.3

4.370 429,2

lo GIA
1.429 835.1

11 72 lb 9.- 16.290 1.621

12 100
As A=. 9.9 //,o 31.420 3.134

13 139
sio /11 S 60.700 5.062 1.176.

14 193 J!7 11,690 2.301

% 268 2o -Ipiv- 22.5W 4.474
1,5 373

43.700 9.702 4.292

17 518 84.290 W920 8.361
Ig 1 720

162^ 32.530 16.210
lo 1 I.OW

62.790 31.340
» 1.390 121.400 60.620
21 1.930

234.000 116.900

451.200 225.600
23 3.730 437.000
ait 5.180

842~
a§ 7.200 1.628.620

3.141AIO

AVACIONEG. PIECHA:



L
L Estudio ---- ----------- S.E.V

D*p«Mffi~ de GO«íscc

L Fecha- Rumbo AB- PERFIL.

L
Observaciones:

L

L

L
1 z 3 4 5 6 9 910 2 3 -3 7 3 910 2 9 91)

L

5

4

3
----------------

2 i 4 i

L

6

L

4

3

L

L7

L

5

4

3

EHE-

3 4 5 9 qw
lo. 1,00



.. .
..........

1000:

E 100--

2-

10 1w 1000

SPACING 10 100 1000
RWs~ (ohrn-m)

for: ITGE SEGUM
by: ADARO BULLAS
Data set ºN Date: 9 1 (MU)
Eq&d~ M~ soun~ Azimuth: E-W



----------------------- PAGE 1

DATA SEM lol'j,

CLIENT: !TGE-: DATE: 91
LOCATICH: BULLAS SGUNDING:

COUNTY: (MU? AZINUTH: E-W
PROjECT: SEGURA EQUIPMENT: PDARG

ELEVATION: 780.00
SGUNDING COORDINATES: X: 607.0000 Y: 4206460.000C)

schlumberqer conflouration

FITTING ERROR: 3.474 PERCENT

L RESISTIVITY CHARGEABILITY THICKNESS ELEVATION CONDUCTANCE
(ohm-m) ipfe) (metars) (meters) (Siemens,*�

780.0
1 26.20 0.941 779..0 0.0361
2 213.9 1.74 777.3 0.00797
3 25.56 3.72 773.5 0.145
1 29.76 20.11 752.9 0.692
5 94.34

ALL PARAMETERS ARE FREE

rio. Spacinq PA lahm-m) DIFFERENCE
(m) DATA SYNTHETIC (percent)

1 2 .6 ¡--S 49.94 53.33 -7.79
2 3.73 10.30 63.92 -5.Q
3 5.19 76.00 70.92 6.17
¿+ 7 . 0) 79.25 71.93 9.23
5 10. 00 69.43 65.64 5.52
6 13.90 42.35 54.37 -11.23
7 19.30 42.33 43= -1.34
3 25.30 38.0C) 38.055 -0.157
9 37.30 38.00 38.28 -0.751
10 5 1 . 30 45. 0 C.) 42.84 4.73
11 72.00 5 1. OC) 50.08 1 . 30
12 100. Ci 57.00 53.47 -E. 5,7
13 139. 0 67.0C) 66.92 0.113
14 193. C) 72. 0 i:*� 74.56 -3. Mb
15 268. 0 33.0C) 80. 94 E.47

PARAMETER RESOLUTION MATRI0

ADARO



----- PAGE 2

-F" iNDICATES FIXED PARAMETER
P 1 0.%
P 2 0.01 0.45
P 3 -0.03 0.15 o,og
P 4 -0.02 0.03 0.14 0.69
P 5 0= -0«01 0»00 0.04 0.78
T 1 -0.45 -0.05 0.04 0.03 -0,01 0.43
T 2 -0.01 0.42 0.15 0.04 -0,02 0,02 0.4C)
T 3 0,00 0,00 -0,01 .0,08 .0,03 0,00 0,00 0,01
T 4 -0.01 0.04 -0.01 -0.27 -0.17 0.02 0.05 0,o5 0,gg

p 1 p 2 P 3 P 4 p 5 T 1 T 2 T 3 T 4

ADARO



~IMENADAS Aturoho A&

Proyecto: ............................. .............................. ....... x m A:70 � z - w
Zona ..... 7.... ................. ;j**"«*********** y ¡20c.,q4,0 S.E.V. Perfil:

Observador. kxí,. ............ z

situación ........................... ...................................... CONETANTIES PARA DIGP054TIVO SCHULUMNINGER
SIMETRICOmm

Esc. Eac.
£&u~ AW2 UN 1 (m^) volt. V (mvj plam) UN 1 (M^) V«dt. v (m vi Offi) 09SERVACIONEG 1 m 10 m 50 m 100 m

1451 2.68 21.78

2 3,73 260 42,92

3 5.18 .2SS- 83,51

4 7.2 -13n ~ 162,y

a lo
-151 11 313,4

o 13» no W6,2

7 19,3
.»o

1.169 109,2

26A 2.256 217.8

37,3 29 4.370 429.2

10 51A 8.429 836.1

11 72 16.290 3.621

12 100 31A20 3.134

60.700 6.062 1.17513 139

14 193 .310 1.4 11-GW 2.301

la 258 22.560 4.474

le 373 43.700 Er.702 4.292

17 519 84.290 16.820 8.351

720 162.900 32.530 16.210

lo 1.000 62.790 31.340

20 121.400 60.620

21 1.930 234 ZOO 116.900

22 2.OM 451.200 225.600

23 3.730 437.000

24 5.180
842~

25 7200 1.628.520

10DOS 3.141.510

OMAVACIONEIS. FECHA.



L
L EstucHo -,?l". -----------

Rumbo AB- PERFIL --------

Observaciones:
L
1
L

2 3 4 5 5 71 8 910 310 3 4 5 5 3 31)

M 1 T

tc

_¡C

lí

L

3 4 5 5 1 9 s 6 7 4 5 6 7 8 9
L

100 loa,



100C. 0

xE 100--
E 2-

CL LCL a

10

1 10 100 1000

SPACING 10 100 1000
~¡-M-I-T (Ohm-M)

for: ITGE SEGUM
by: ADARO BULLAS
Dc*a Set 1 OIV

ii

Date: 9 1 (MU)
E"~ A~ Soundng: 1 OIV Azimuth: E-W



---------------- PAGE 1

DATA SET: 11I'v'

CLIENT: ITGE DATE: 91
LOCATION: BULLAS SGUNDING: lik,,'

COUNTY: (MU) AZIMUTH: E-',j
PROJECT: SEGURA EQUIPMENT: ADARO

ELEVATION: 730.00
SCUNDING COORDINATES: X: 608755.0000 Y: 4206650.0000

Schlumberqer Confiauration

FITTING ERROR: 1.366 PERCENT

L 4 RESISTIVITY CHARGEABILITY THICKNESS ELEVATION CONDUCTANCE

L
Tohm~m) ipfe) (metera) (meters) ¡Siemens)

780. C)
1 256.4 0.931 779.1 0.00324
2 531.13 1.14 777.5 0.00ES3
3 213.3 31.63 745.8 0.148
4 114,3 41.49 704.3 0.361
5 379.3

ALL PARAMETERS ARE FREE

No. Spacinq PA (ohm-m) DIFFERENCE
W D(A TA S',<TITHETIC (percerit)

1 2 . -t�,3 369. 0 3 6 9. i) -0.0252
2 3.73 SSO.¡) 380.3 -0.0794
3 5.18 367. 0 364.13 0.596
4 7.2(-,,, 324. 0 326..:5 -0.317
5 10. OC) 2s9. C', 2S2.4 2. 26
6 13PO 244.0 248.1 -1.69
7 19.30 223. 0 227.3 ~2.18
3 26. Sli 21630 215.3 0.0599
9 37.30 215.0 205.4 4.42
10 51.80 189.0 193.7 -2.49
11 72, » 18 1 . c) 182.5 -0.80-7
12 100.0 183. 0 179.6 1.22
13 139. C, 188. c) 192. 0 -2.13
14 193.C) 222.0 213.1 1.775
15 268. 0 249. 0 250.14 -0.592

PARAMETER RESOLUTION MATRIX:

ADARO



-------------------
---------------------- PAGE 2

-F" INDICATES FIXED PARAMETER
P 1 0.67
P 2 0.10 0.77
P 3 0.01 -0.01 1 - 00
p 4 0,00 0,00 0.00 0.%
p 5 -0,01 0,01 0,01 0.00 0.37
T 1 -0.39 ~0.07 0.01 0.00 -0.01 0.34
T 2 -0.06 0.33 0.02 0.01 -0.02 0.22 0.48
T 3 -0.02 0.02 0.01 OAS -0.06 -012 -0.04 0.79
T 4 0.00 0.00 0.00 -0.36 -0.13 0.00 0.01 0.21 0.34

p 1 p 2 p 3 P 4 p 5 T 1 T 2 T 3 T 4

A D A P-Ii



r- r- r-j)ORU,74�DA C.^ AlMV;
Proyecto: .............................. - ............................ ....... x6o'g. 755 1 mA;
Zona:.. .................. ................... y 9-?C)í. 6 se) S.F.V.
Observador; .... lía nlio .............. Z
situación; ..................................................................

CONGTANTES PARA DiSMUTIVO 6CHULUMBERGaR
SIMETRiCO

UN

9~ AW2 UN (MA) VISOG1 e. V (MV) pl 11 m) UN Volt. V (MV1 p (51.1 OBSERVACIONEs Im 10 m 50 m 100 m

1 2,68 1,11 Itso 21,78

2 3,73 4fV j& 42,92

3 5.18 /1 319 317 83.51

4 7,2 329 162,1

a 10 90 lam 313,4

a 13,9 gil� � . 0/ A9 606,2

7 19.3 -923 At mo 1.169 109,2

a 26,8 2,fí 11,15 2.256 217,8
0 37.3

4.370 429.2

10 51,8
8.429 835,1

11 72
16.290 1.621

12 100 á2r 31.420 3.134

13 139 219 60.700 6.062 1.175

14 19
1
3 2% ;U2, 11.690 2.301

15 2fa
22.560 4.474

373
43.700 8.702 4.292

17 bis
84.290 16.820 8.351

la 720
162.900 32530 16.210

la 1.0N)
62.790 31.340

20 1.390
121.400 60620

21 1230 -

22 2.680
234.000 116,900

451.200 225.600
z3 3.730

437.000
24 5.180

842.880
a§ 7200

1.628.520

3.141.510

OEURVACIONEG.
FECHA:



Estudio n. ------------ S.E.V

Fecha- Rumbo AB—2.111.'-.¿-x/- PERFIL-�� ......

Observaciones:

lo 2 3 4 5 6 7 8910 2 3 4 5 7 3 llo 3 5 8 7 8 1)

6

3 =TT=

i í 1

177,7
TI-7-

3

fC

-T-7 1 1

5'

3

2 3 6 7 891¡o 2 3 4 5
lo 100



10

3,E V-
I xE 1000--- 47

E

CL o'CL 0
7"

1

lIDO 31511 87

10 100 1000
SPACING 10 100 1000

(Ohm-m)

for. ITGE SEGURA

by: ADARO BULLAS
Data s@t 11 iv Date: 9 1 (MU)
Equ~ A~ Azimuth: E-W



--------------------
12 1 ----------- PAGE 1

DATA SET: HIV

CLIEM ITGE DATE: 91
LOC�iTIDb!: BULLAS SGUNDING: 12I,,�

COUNTY: (MU) AZIMUTH: N-30-E
PROJECT: SEGURA EQUIPMENT: ADARO

ELEVATION: 820. 00
SOUNDING COORDINATES: X: 609630.0000 Y: 4207050.0000

Schlumberqer Configuration

FITTING ERROR: 4.302 PERCENT

L 4 RESISTIVITY CHARGEABILITY THICKNESS ELEVATION CONDUCTANCE
!ohm-m) (pfe) (meters) (meters) (Siemens)

820. C)
483.9 2.34 317.6 0.00485

2 121 .3 3.59 3 1 4. C) 0.0205
3 227,5 32.27 781.7 0.141
4 90.22 62.48 719.2 0.692

949.2

ALL PARAMETERS ARE FREE

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

2-58 412. 0 420.7 -2.12
2 3.73 364. Cy 362.b 0.374
3 5.1181 300.0 238.3 3.72
4 7.2o 216.(--) 223.3 -3.i5
5 10.0C.) 186. 0 190.2 -E. 30
6 13.9C.- 189. C) 185.8 1. 69
7 19.30 208. 0 193.4 7. OC)
G 26.3o 179.5 200.3 -11.62
9 37.3C) 205.0 201.2 1.34
10 5 1 . s() 203.0 193.5 4.63
11 72.00 174.0 178.7 -2.73
12 100. 0 166. 0 165.3 0.381
13 139.0 166.0 167.5 -0.933
14 193.0 196. C) 194.6 0 . 6 91,5
15 268.0 261.0 244.7 i.22

PARAMETER RESOLUTION MATRIX:

ADARG



L
LL
L

12P/I 2

iNDICATES FIXED PARAMETER
L p 1 0.99

P 2 -0.02 0.04
P 3 0.00 0.00 0,96

L P 4 0,00 0,01 -0,01 0. 70
P 5 0-00 -0.01 0.01 0.04 0.07
T 1 0.02 0,08 o,oo .0,01 0,00 0,93

L T 2 -0.02 -0.29 -0.06 0.01 0.01 0,12 0,31.
T 3 0.00 0.02 0.06 0-21 -0-08 0.00 O.Ii 0.73
T 4 0,00 0*01 -0*02 -0.31 -0.15 -0,01 0.00 P.M4 0.51

L
1 P 1- p 3 P 4 P 5 T 1 T 2 T 3 T 4

L

L

L

L

L

L

L

L

L

L

L

i
L

L

L



Proyecto: ...................................................... .... ....... x C09. m A:

Zona: ......

....... y
S.EN. Perfil.

y
zobservador.

situación. - - - - - ...................................... - ... - ....... - ..........
CONSTANTIES PARA DISPOSITIVO $CkIULUMBERGCR

SIMETRico
MN

9~" Aw2 MN
¡m^) vais. V (-V) MN (m^) Vol*. V (MV) p (¡]m) OÍSIBIERVÁCIONES 1 m 10 m $o 100 m

20 21,78

2 3.73. 42,92

3 5.18 83,51

4 7.2 182.1

5 10 313.4

.9 606.213

7 19,3 12 At 1.169 109,2

24A 2.256 217.8

37.3 -24 11 AL- /0 4370 429.2

10 bija 8.429 836.1212
11 72 16.290 1.621

12 100
W 31.420 3.134

13 139 50.700 6.062' 1.175,

14 193 11^ 2..101

la 268 22.5W 4.474

le 373 43.700 6.702 4.292

17 si& 84.290 16AB20 8.351

le 720 162.900 32.630 16.210

lo 1.OM 62.790 31.340

20 121.400 60.620

21 1230 234.000 116.900

22 2~ 451.200 225.WQ

23 3.730 437.000

34 6.100
842~

25 7~ 1.620.520

loffi» 3.141.510

ONZAVACIONEG.



Estudio �----------- S.E.V..

Fe~-JIAJ-M- Rumbo ABjV---jó-0--¿ PERFIL—27-

Observaciones:

ío 2 3 4 5 6 3 '910 5 7 8 glo 3 1)

j

L

L 2

T í

L 4

10
3 4 5 6 7 3 j,¿ 100

5 6



10

E
E 1000-- x

IE

1100 1 o fiel

10 100 low

SPACING 10 low 10 4

(Ohm-m)

for. ITGE SEGUM
by: ADARO BULLAS

set izv Date: 9 (MU)
Equ~ A^ s~nw 1Zv Azimuth: N-30-E



1.3 1 V -------------------- PAGE 1

DATA SET: HIV

CLIENT: ITGE DATE: 91
LOCATION: BULLAS SGUNDING: 131',,,'
COUNTY: (MU) AZIMUTH: N-140-E
PROJECT: SEGURA EQUIPMENT: ADARO

ELEVATION: 790.00
SOU"DIMO MORDINATES, X, 610445.0000 Y, 4207100.0001:1

Schlumberqer ConfiQuratien

FITTING ERROR: 7.727 PERCENT

# RESISTIVITY CHARGEABILITY THICKNESS ELEVATION CONDUCTANCE
(ohm-m> !pfe) (metersi (meters) (Siemens)

790.0
1 71.5á 1.97 788.0 0.0276

2 1806.6 5.54 782.4 0.00307

3 G55.3 25.95 756.5 0.0303

4 32.73 23.72 732.7 0.724

5 2i3i.9

ALL PARAMETERS ARE FREE

No. Spacinu PA !ohm-m) DIFFERENCE
(mi DATA SYNTHETIC (percent)

1 2.68 103....) 100.9 1.99
3.73 124. 0 128. -3.97

3 5.is 164.0 170.6 -4.07

4 7.20 228.0 226.6 0.603

5 10. 00 305. c) 295.9 2.95

6 13.90 411.0 377.4 3.16

7 19.30 485. C) 465.1 4.09

3 26.30 510.0 547.1 -7.29

9 37.30 546.0 603.7 - 10. 55
80 577. C) 609.2 -5.59

72.00 615.0 546.8 11.07

12 100.0 479.0 429.8 10.26

13 139. C) 270. 0 315.7 -16.96

14 193.0 280.0 270.5 3.38

15 268. C) 313. `) 307.1 i . 3 á>

PARAMETER RESOLUTION MATRIX:

ADARO



ilIDICH�TE-z FTI'::ED PZ)RtPIMETER,

.3

F 3 -g

7 4
T
T L-m 1 `7

1) 04 t_) y

-3 P-
P 3 F, T 1 T 2 T 3 T 4



r- r_.00
w

Proyecto: ........................................................... . . ..... x CIO.L445 mA:

Zona. - - - - ¿#�� - - .:. Ilffrdl<� ..................................... y 4-e¿)-t.100 S.E.V. Perfil:
observador: .... ........... - ........................................ « ...... z Y3
Situación ...... - ...........................................................

CONSTANTES PARA DUPCIUTIVO 6CHULUMBERGCR
SIMETRICO

MN

la"£¡" AW2 M N 1 (mm Volt V (MV1 PILIM) MN 1 (MM Vola. V (MV1 Plum) 0SURVACIONE11 1 m m 100 m1 1 1 10 m 50
1 2,68 21,78

a 3,73
42,92

3 6,18 so Mil 83,51
4 7.2 jk 182,1

5 lo
313.4

o 13,9 606,2414
7 193

1.169 109.2

26,8 4w 2.256 217.8

9 37,3
4.370 429,2

8.429 835,1
72

100 16.290 1.621

12 100. 2ff 2jw ¡Ñ 419 31.420 3.134

13 139 J2�RW 1 --

14 193

~f 60.700 6.062 1.175

1.1V) 11.690 2.301

15 268 .140 4..3 22.660 4.474
1# 373

43.700 0.702 4.292
17 518

84.290 16.820 8.351
720la 162.900 32,530 16.210

lo 1.000
62.790 31.340

20 1.390
121.400 60.620

21 1.930
234.000 116.900

22 2.680

23 3.730
451.200 225,500

437.000

842~
25 7 00

1.628.620

3.141.510

011SERVACIONEL
FECHA:



Estudio S. E.V.----------

Fecha- Rumbo AB- PERFIL ------

Interpretación Observaciones:

lo 3 910 3 A3 5 6 7 3 310 2 7

7
"IZT i

-7

:7 1

1 1 T 1 1

JC

7

3

2

j j
5 6 7,9 93 43 100 lo¡



r r

o-
10

2-

E
& E 1000--

%E

10 100 1000

SPACING 10 100 low 10
4

REWMMM (Ohm-m)

for. ITGE SEGURA

by: ADARO BULLAS
set 1.W Date: 9 1 (MU)

E%d~ SO~ Azimuth: N-1 40-E4Q E



L
L

PAGE

DATA SET: 14!'��

CLIENT: ITOE DATE: 91LOCATION: BULLAS SGUNDING: 141k,,'C 111,* Ll � 1 T Y . (:�IU.-� AZIMUTM E-!-¡PROJECT: SEGUM-2, EQUIPMENT: ADAROELEVATION: 675,00
SOUNDING COORDINATE3: X: 111725,0000 Y: 4207250.0000

L
Schlumberqer Conficuration

FITTING ERROR: 4.990 PERCENT

L
L 4 RESISTIVITY CHARSEABILITY THICKNESS ELEVATION COIMUCTANCE(ohm-m) (pfe) (meters) (meters> (Siemensy

L
675.

i 2 19 . 3 9.14 665.8 0.041-b

L
p 21.b. 9 14.79 651.0 0.06823 154.3 34.33 616.7 0.2224 320-5 24.39 59 i . C-1 0. 070-,5 10 5 . 11:3 170.5 421.2 1.616 639.7

ALL PARAMETERS ARE FREE

No. Spacing PA Tohm-m) DIFFERENCE
(m,' :D T A SYNTHETIC (percent)

L 1 2 . c1,3 214.3 219.3 -2. W
2 3.73 221.2 219.3 0.67o
3 5.13 219.5 219.7 -0.0695

L 4 7.20 210.3 219.4 -4.07
5 10. 00 213.4 213.9 -2.55
�b 13.90 224.7 217.8 3.09

L 7 19. 30 233.15 215.3 9.77
8 26.80 213.0 210.6 1.11
r?t 37.30 197. 0 203.1 -3.13
10 51.8C) 187.5 193. <? -3.45L 11 72. 00 174.5 6. 49
12 100. C) 187. 0 180.5 3.4,5
13 139. ¡Z) 189.0 175.5 7.14
14 193.0 169. C; 168.4 0.332
15 2bs. C., 150. C) ls4= -9.51:1
i 6 373. C) 132. 0 173.5 4.62

L

L



L
L

------
J. 4 Pil

---- PAGE 2

PARAMETER RESOLUTION MATFIX:
"F" iNDICATES FIXED PARIMETER
P 1 0,96
P 2 0.04 0.71)
p 3 -0.01 O.is 0.53
P 4 0.00 ~0.03 0.19 0.17
P 5 0-00 -0.03 0.06 0.13 0,59
P 1 0.00 0.00 -0,01 0.00 0.08 0,02
T 1 0*00 0= 0.04 0.00 0.00 0,00 0,01
T 2 0.00 0.09 0.07 0.01 0,01 0,00 0,01 0,02
T 3 0.00 -0.02 -0.09 0.00 0.03 0.00 0.00 -0.01 0.03T 4 0.00 -0.02 0.11 0,12 o,12 0,00 0,00 0,01 ,0, ,,S
T 5 0-00 0-00 0-03 -0-01 -0.30 -0.06 0.00 0.00 -0.01 0,0op 1 P 2 p 3 P 4 p 5 p 6 T 1 T 2 T 3 T 4
SECCMD PIPT OF PESOLUTION MATRIO

T 5 0.21
T 5



r- r--'JORr---WA r---So Ar-

Proyecto: ........................................................... ........ x mA:

Zona: ... . -&&«i ..... #Qrc4,� .....................................
y S.E.V. Perfil;

observador . .... ........................................................... z 4q
Situación, ......................... - ......... .. ............................

CON5TANTES PARA DIVO68TIVO rwCHULUMBERGIR
SIMETRICO

UN

E@G. Em.
#A N 1 IMA) Vola. V (MV) p(11 .1 1 k.^¡ V«Wt. V (MV1 p (nm¡ OMERVACION56 1 m 10 m 50 100 m

1 2,68 1 j1jo 291 21.78

a 3.73 ng 42,92

3 5.18 83,51

7,2 -119n :km. 182,1

10
'lid ¿qÁ 313,4

0 13.9 Imm 221
7 19.3 Ud- .7113 1.169 109.2

a 2GA 2.258 217.8

o 37.3 '41 Lq7 4.370 429,2

10 hit 1,9 1.429 836.1

11 12 18.290 1.621

12 100 31.420 3.134

13 139 4yq 60.700 8.062 1.175

14 193 11 .3,q 10 11.690 2.301

15 20 22.660 4.474

lo 3,3 110 3-2 43.700 W.702 4.292

17 518a 84.290 16.820 0.351

lo 720 162.900 32.530 16.210

62.790 31.340

20 1.300 121.400 60.620

21 1.930 234.000 116.900

22 2~

3.730

451.200 225.600

437.000

34 5.180
842~

25 7.2OMI) 1.628.520

0.0129 102MM
3.141.510

ONURV^C§O«59. FECHA:



Estudo- ------------ S.E.V

RumboABr_-IC1,— PERFIL—27-------

Observaciones:

lo 2 3 4 5 6 7 8 glo 2 4 s -3 -710 -1 5 5 -3 913

j

fC

3 4 5 6 7 3 �l
1,00

4 5 6 7 a 9
lo. lo



4
10

E
E 1000--
0 E

Cl
CLIL

..........

100 a gil o Ala] a a a a a I-d

1 10 100
3-

SPACING
1000 @olí

10 100 1000
RESISTM1Y (Ohm-m)

for: _¡TGE SEGURA

by: ADARO BULLAS
Data Set. 141V Date: (MU)
Eop~t: m~ sounding: 1 mv Azimuth: E-W



L

------ PAGE 1

DATA SET:

CLIENT: ME DATE: 9!
LOCATION: BULLAS SGUNDING:

COUNTV: (MU) AZIMUTH: E-14
PROJECT: SEGURA EQUIPMENT: ADAROELEVATION: 700.00

SCUMING COORDINATES: X: 612995,0000 y: 4208600.0000

Schlumberqer Conf0uration

FITTING ERROR: 5.265 PERCENT

L RESISTIVITY CHARSEABILITY THICK=ES ELEVATION CONDUCTANCE

L
Tohm-m) (pfe) (meters) (meters) (Siemens)

700.0
5 06 1.17 698.3 0.022--,

2 236.ib 3.62 695.2 0.01%
3 65.33 11.14 684.0 0.17o
4 32.17 13.3b 670.7 O.Iáa
5 240.75 30.12 640.5 0.125
6 64.2'-..) 55.98 585.4
7 1057.9

ALL PARAMETERS ARE FREE

No. spacinq FA (ohm-m) DIFFERENCE
(M5 DATA SYNTHETIC (percent)

1 2.673 88.00 33.03 -0.0909
2 3.73 104. 0 107.3 -3.20
3 Ms 126. ¿E 2.11
4 7. 20 145. 0 140.1 3.32
5 10.00 141.0 143.3 -2.04
6 13.90 130. 135. C) -3.37
7 19. 30 126. 0 117..9 6.45
3 25. 30 101.0 102.2 -1.23
9 37.30 92.00 96.68 -5.09
10 5 1. 80 98.0C', 102.1 -4.22
11 72. 00 121.0 113.4 b.27
12 100. C) 137. C) 125.0 3.75
13 139. 0 12b. 0 t35.'9 -7, g.:P
14 193. 0 142. k-i 15 1. -6.79
13 213. C.,? 192 e:� 13 0. 5.79

A DA R



¡l E TER P.ESIOL U TIE 1
Itirui iC "2TEZ-5 FIXED

P 5 1
51

P .3 C
C C, 0 2_-""i

0.41
.37 C «L C) 4 -3

R 03 C _.03

336
P 2 p z 4 P 5 F, P 77 T

P,,A! T CIF R E SC L T i CM imi 1-25 1 F,
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--)ASr r r--,GRq- mi
Proyecto: .................................................... - ...... ....... x 02, m A;

Zona: ..... A//,,U .......Alafm19L ............. - .................. y 4j().Z.600 S.E.V. Perfil.
.............................................. z

1
Observadot.?Iea.4C ¿Z.

'V
Situación. - - ................................................................

C~TANTES PARA Di&PO&OTIVO 6CHULUMbIRGER
SIMETR#GO

UN

Esc.
64~ ^W2 MN 1 volt. v 4mv) pi 12 m) MN tm^) v9h. v (MV1 p III.) CIMERVACIONES 1 m 10 m 50 m 100 m

1 2.U 'M 21,78

2 3.73 4 JO1/ 42.92

3 5,16 83,51

4 7.2
Lazo Lu-o

162.1

a 10
1-2,co 1,11 y 313.4

4 13» *1 �K 062

7 19.3 199 1.169 109.2

a 2GA -1.2C 2.256 217A

0 37.3 4.370 429.2

lo 8.429 835,1

72 jo IC-0 4Y 16.290 1.621

12 100
cap '13Y 31.420 3.134

139 60.700 6.062 1.175�

14 193 -4,60 2.301

15 268 Vd 22.560 4.474

lo 373 43.700 Ir.702 4.292

17 §le 84.290 16320 8.351

lo 7» 162.900 32.530 16.210

la I.Wo 62.790 31.340

20 1390 121.400 60.620

al 1230 234.000 116.900

22 2JM
451.200 225.GW

3.730 437.000

34
842~

as 1.628.520

as lomm
3.141.510

OMAVACIONEL FECHA:

-J



L
L .... s.r=.v-----------

L Rumbo AB—,5- ---- PERFIL

L
Observaci~:

L

L

L la 2 3 4 5 6 7 9 glo 3 7 3 910 3

L 7

L H111

7�

tc
7

L

4

La

¡c

L7

�4

i
2 3 4 5 6 3 3 i 3 4 5 6 7 9 9

lo lo 100 100



1000

C)

xE 100--- er
0 E

CL

1 1 BIEN¡ 4 a 3 §allí a 5 1 a

10 100 1000 2

SPACING 10 100 1000 10
4

RESIMMM (Ohm-m)

for: ITGE SEGURA

by: ADARO BULLAS
~a ~ l5v Date: 9 1 (MU)
EW~ A~ smn~ l5v Azimuth: E-W



L
L

----------------- ~ PASE i

DATA SET: laz;

L CLIENT: ITGE DATE: 91
LOCATION: BULLAS SGUNDING: li',)

CQUÍMTY. Gll U ) AZIMUTH: M-50-E

L
PROJECT: SEGURA EQUIPMENT: ADARO

ELEVATION: 700.00
SO^INO EOORDINATES: X, 612750.0000 i, 4207715.0001:1

Schlummerqer Configuration

L

FITTING ERROR: 2.521 PERCENT

[,L RE31STIVITY EHAROERBILITY THIEMES3 EUEVATION EONDUEMNEE
lahm-m) ípfe) Motora) (meters) (Siemens)

700. 0
88.90 1.97 698.0 0.0221
36.51 3.37 694.6 0.0390

3 389.á) 10.09 684.5 0.0259
4 27.26 34.76 649.7 1.27
5 24.32-5 95.02 554.7 3.90

39.aa

L
ALL PARAMETERS ARE FREE

No. Spacinq FA (ohm-m.3 DIFFERENCE

L
(M) DATA SYNTHETIC ipercent)

1 2.�5-3 92.00 90.17 1.97
2 3.73 39.00 ?2.29 -3.70

L 3 5.13 98.00 97.29 0.721
4 7.20 110. 0 107.4 2.30
o 10 . 01) 124.0 124.0 -0.020i

L
a 13.90, 140. 0 144.2 -3.04
7 19.30 157.0 160. .b -2.30
3 26. 30 169. C) 163.7 3.12
9 37.01 154. i) 146.7 4.73

L 10 51.80 107. 0 111.3 -4.53
11 72.00 72.00 72.47 -0.653
12 100.0 45.00 44.43 1.24

L 13 j3g, i:) 32.00 31.919 0.0255
14 193. i�:1 29. o¡,-,1 29.15 -0. 549
15 268.0 30.00 29.93 0.215

L



PAGE 2

PARAMETER RESCLUTION MATRIO
"F" IUDICATES FIXED PARAMETER
p 1 1 . 0 i-.,�
P 2 0.01 0.97
P 3 0.01 -0.04 0.75
P 4 0.00 0.00 -0.10 0.%
P 5 0.00 0.00 0.03 0.07 0.94
P 6 0.00 0.00 -0.02 -0.02 0.01 0.79
T 1 0.01 0.02 -0.06 -0.03 0.01 0.00 0.2S
T 2 0.00 -0.07 -0.12 -0.02 0.01 0.00 0.41 0.63
T 3 -0.01 0.05 0.29 0.13 -0.05 0.02 0.07 0.14 OW
T 4 0.00 0.00 0.01 0.11 0.02 -0.15 0.00 0.00 -0.03 0.06
T 5 0.00 0.00 0.01 0.07 -0.11 -0.29 0.00 0,00 -0,02 0,08

p 1 p 2 P 3 P 4 p 5 P 6 T 1 T 2 T 3 T 4

SE=0 POOT OF RE3CLUTIOM "OT"Ili

T 5 0.14
T 5



r- r m
Proyecto . ............... .. . ................................... ....... x ínA: <5-� 41= 115Ue

Zona: ....... .~. .. ..
..................................

« ......... Y li�2,0 7y >YIJ Perfil:
u&observador; .....v‹, ... ¿I

......
-2

...................
z

Situación; ................................ ................. - ...............
CONSTANTU PARA DISPO64TIVO ECHULUMBLOGEN

SiMETRico
MN

Ese.
E~ A8/2 M N (MA) Vota.

1
V 4~ plúm) MN 1 (.A) Voli. V (MV1 p (fim) 08SERVACIONE5 1 m 10 m 50 m 100 m

1 2.68 21,78

a 3.73 42,92

3 5.18 83,51

4 7.2 j/o 102,1

5 10
J.2Y 313,4

4 13,9 606.2

7 19,3
dio 1.169 109,2

a 26.8 �Q" Jo 2,256 217,8

o 37.3
490 0. z /00,"J <?S- /Jé 4.370 429,2

lo 8.429 836.1

l 1 72 /..F Im 16.290 1.621

12 100 ID roj4 31.420 3.134

13 139
4?o 60.700 6.062 1.175

14 193
J. 11.690 2.301

15 268 22.560 4.474

le 373 43.700 8.702 4.292

17 bis 84.290 16.820 8.351

lo 720
162.900 32.530 16210

la i.OW
62.790 31.340

20 1.390 121.400 60.620

21 1230 234.000 111900

22 2~
451.200 225,600

23 3.730
437.000

24 5.180 -
8,42.880

25 7.200 1.628.75,210
io.ow

3141.510

OBSERVACIONE6: FECIJA:



L

L r Estudio---~.:
D*Portamenlo de Geofi'sjc-0

------------------- S.E.V---

L Fecha. Rumbo PERFIL-��

L

L

interpretación Observaciones:

lo 2 3 3 910 ':o 3

L 7
6 7 -7-

3

7

4

L 3

L

3

:o 3 4 9 5
lo 0 100 il3 o'"-



iooó-:.

WE 1
0 E

CL

T r

210 100 1000

SPACING 10 100 1000
RESIMMY (Ohm-m)

for. ITGE SEGURA
by: ADARO BULLAS

set lev Date: 9 1 (MU)
S@~ 1ov Azimuth: N-60-E



L

17V ------------ ~--------- PAISE 1

DATA SET: 10,'

CLIENT: ITGE DATE: 91
LOCATION: BULLAS SOUNDIHG: !7',,'

COUNTY: (MU) AZIMUTH: E-14
PROJECT: SEGURA EQUIPMENT: ADARO

ELEVATION: 720.00
SDUMDING COORDINATES: X: 612750.0000 Y: 4207275.0000

Schlumberqer Configuration

FITTING ERROR: 5.016 PERCENT

L 4 RESISTIVITY CHARGEABILITY THICKNESS ELEVATION CONDUCTPNCE

L
(ohm-m) (pfe) (meters) (meters) (Siemens)

720. C)
1 13 a 5 . 9 0.969 719.0 0.00166
2 132.3 9.08 709.9 0.0498
3 52. 20 1 .11 . 25 698.6 0.213
4 113,7 37.06 661.6 0.312
3 46.23 53.38 607.7 1.16
b 211.1

ALL PiARAPIETERS ARE FREE

Ho. Spacing PA (ohm-m) DIFFERENCE
(m) DATA SYNTHETIC (percent)

1 2.6a* 311.4 307.4 1.2Q
p 3.73 2303 241.2 -2.07
3 5.13 205.1 204.4 0.304
4 7.20 135.6 185.1 0.299
5 10.Oo 114.5 169.2 -2.86
6 13.9C) 148.5 148.9 -0. 2955
7 19.30 138.4 123.3 10. 50
8 26. 8(--,! 91.15 101.2 -11.02
9 37.30 89.46 39.13 0.317
10 51.8C', 39. 00 37.59 1.57
11 72. 00 92.00 89.20 3.04

92.00 99.06 3.19
13 139. 0 83.00 93.31 -6.39

'00 "14 193.1), 38. oí:" 91.84 -4.37
15 109. 102.3 5.80



L
L

179 --------------------- PAGE 2

L PARAMETER RESOLUTION MATRIS:
"F" INDICATES FIXED PARAMETER

p 2 -0.02 0.89
L p ' o«24p 3 0.00 0.00 0.39

P 4 0.00 0,00 0.20 0,56
P 5 0.00 0.00 -0.04 0.18 0.36

L P 6 0.00 0.00 -0.01 0.01 0.19 0.14
T 1 0.31 0.12 0.00 0.00 0.00 0.00 0.60
T 2 -0.02 0.11 0.24 -0.04 -0.01 0.00 -0.08 0.61
T 3 0.00 0.01 -0.21 -0.14 0.02 0.00 -0.01 -0.04 0.13
T 4 0.00 0.00 0.01 0.20 0.05 -0.03 0.00 -0.02 0.00 0.11
T 5 0.00 0.00 0.03 -0.07 -0.27 -0.17 0.00 0.00 -0.01 0.00

L
p 1 P i2 P 3 P 4 p 5 P 6 T 1 T 2 T 3 T 4

SECOND PART OF RESOLUTION MATRIO

L T 5 0.23
T 5

L

L

L

L

L

L

L

L

L

i
L ADARO



AC-r- r .001C.,ADA r7 ajW rrá _ �o�,f

Proyecto: ........................................................... ....... x -fi-a mA: <P¿r1p

zona: ......j1;! ........................ . .....
y S.E.V.

Observado[. j;r4 ... a¿ .... .............................. . ........ z

Situaci6n ...... .................................. - ....................
CONSTANTE£ PARA DISPO54TIVO 5CHULUIAGENGEN

simelmico
MN

E~ ~2 UN 1 (.A) VC41 V (mv1 p(11.1 MN i (MA) Vale. V (ffivi p illmi OBSERVACIONES 1 m 10 m 50 m 100 m

1 21,78

42,92

3 5-18 1;->Y0 83,51

4 7.2
j2i 162,1

5 10
9s 313,4

o 13» 606,2

7 19,3
v0o_i 1.169 109,2

a 26.8 'liptv 2.256 217,8

9 37,3
,.J J- 4.370 429,2

lo 51,8 P-99J-' J. -290 8.429 836,1

72 1- 16.290 1.621

12 100
Jo z 31.420 3.134

13 139 60.700 6.062 1.175

14 193
11.690 2.301

15 268
J0,9 22.560 4.474

lo 373
43.700 8.702 4.292

17 518
84.290 16.820 8.351

720
162.900 32.530 16.210

1.000
62.790 31.340

20 1.390 121.400 60.620
21 1.930

- 234.000 116.900

451.200 225.600
23 3.730

437.000
a4 5.180

842.880
25 7.200

1.628.520
25 io.wo

3141.510

OUSAVACIONEG:
FECHA:



Estudio -----~ S.E.V. J-- ----------------------

RumboAB-.,¡r-w-------- ------- PERFIL

Observaciones:
interlwetw-ión

10 2 3 4 3 G r3 glo 5 a 3 -.j)

j 1í i 1 i 1

-tc

L 3

1 í:

17
-1C

L 7

.........

1

5 5 6 Fl 9 2 3 4 5 6 7 8 9
lo 1,00



r- r

1000:

C>
E
1 xE

CL CL

10 1 1 0 los¡ "-Ti

1 10 100 1000
2

SPACING (M) 10 100 1000
RESISTM7Y (Ohm-m)

for. -ITGE SEGUM

by: ADARO BULLAS
Set 17V

1
Date: 91 (MU)

AD" So~ 17V Azimuth: E-W



--------------~------
---------- ~--------- P-AGE 1

DATA SET: !BVI

CLIENT: ME DATE: 91
LOCATION: PULLAS SGUNDING: 13VI

COUNTY : (¡'-'.U Y AZIMUTH: E-W
PROJECT: SEGURA EQUIPMENT: ADARO

ELEVATION: 700. 00
EGUNDING COORDINATES: X: 613300.0000 Y: 4209550.0000

=lumbermer Confiquration

FITTING ERROR: 2.842 PERCENT

L # RESISTIVITY CHARSEABILITY THICKNESS ELEVATION CONDUCTANCE

L
(ohm-mY ípfe) (meters' (metera) (Siemens)

700.0
1 270.5 2.04 697.9 0.007%.
2 96.67 3.45 694.5 0.0357
3 292.9 1.90 687.5 0.0235

24.20 663..3 0.217
5 213.1 100.3 563.i--) 0.381
6 246..b

ALL PARAMETERS ARE FREE

Spacing PA sohm-m),M. DIFFERENCE
(m) D f:, T A SYNTHETIC (percant)

1 2.63 228. C) 233.4 -2.41..)
a 3.73 216.1) 204.5 5.32
3 5.13 165.5 173.3 -5.05
4 7.20 157.0 154.7 1.43

5 '0»oo

136.C> 133.7 1.46
6 13.90 160.0 163.5 -2. P?
7 19.30 173.0 171.6 0.765
8 26. SO 172.0 17 1. 4 0.292
9 37. 3() 167.0 165. 0 1.14
10 5 1. SC? 156.0 160.19 -3.14
11 72.00 172. 0 161.3 3.213
12 1 (-j (:) . iD 178.C) 131.2 ~1.84
i3 139. 0 201.0 199. l.? 0.519
14 193. 0 217. Q 216.9 0.0341

PARAMETER RESOLUTION MATRIX:

ADARO

L



L
L

--------------------
--------------- PACE 2

IL F" INDICATES FIXED PARAMETER
p 1 0.99
P 2 -0.03 0.75
P 3 0.01 0.03 0,70
P 4 -0.01 0.01 0.06 0.83
p 5 0.00 -0.01 0.02 -0.01 0.35
P 6 0.00 0.01 0.00 -0.04 0.25 0,35
T 1 0.03 0.15 -0.04 0.01 0.00 0.00 0,88
T 2 -0.03 -0.34 -0.12 0.07 -0.02 0.04 0.19 0.41
T 3 -0.01 -0.04 0.37 0.11 -0.04 0.07 0.03 0.11 0.32
T 4 -0.01 0.01 0.07 -0.28 -0.17 0.15 0.01 0.08 0.16 0.36
T 5 0.00 0.00 0.00 0.00 0.03 0.03 0,00 0,00 0,oj 0,01

F, 1 F, 2 P 3 F' 4 p 5 F' 6 T 1 T 2 T 3 Tq.

L SECOND PART OF RESOLUTION MATRIO

T 5 0. 0(:,
L T 5

L

i

L

L

L

L

1

L

L

L

i
L

i
L ADARO



1 � Rwnbo AZ
r-. M-

Proyecto . ........................................................... ....... mA:

Zona: ..... 16�.~ - -- - - -OA4,tc4.Í:-Z, ................................ y qeoq, S.E.V. perfj:

observador . .... ................................................ - .......... z 700
Situaci6n .......... - ....................................................... CONSTANTE£ PARA DiSPOSITIVO SCHULUMBERGE N

*IMETRICO
MN

te~ ^912 ¡Asé 1 (En^$ IVEGit. V (MV) MN (MA) V@14. V (MV) p lumi 1 m 10 m 50 m 100

2.68 21,78

2 3.73 42M2

3 6.18 230 83,51

4 7,2 162.1

a lo 313,4

a 13» GOB.2

7 19,3 si 1.1% 109.2

a 26,8 21,¿ lo-in -20 1 1,� 11,90 iwár llk Ix 2.2b6 217A

o 37.3 21-1 1,* l .40 -n< 11 A».-M 4 �-1- 4.370 429,2

la 51A ¿u
11-�l' < 4.429

11 72 31 40OJOV 16.290 1.621

12 100 31.420 3.134

13 130 60.700 5.062 1.175.

14 193
lao lb. 1 11.690 2.301

260 22~ 4.474

le 373 43.700 9.702 4.292

17 84.290 IGA20 9.351

la 720 142.900 32,530 16.210

1.000 62.790 31.340

1390 '121.400 60.620

21 1.930 234.000 116.900

22 2~ 45 1 100 225.600

3

3.730 437.000

24 §.leo
M2~

7

72oo Lan.520

loimm
-1--- 3.141.510

O@SIERVACIONEG. -',3»loix PECHA.



r Estudio- ----------- S.E.V-
Dep«tdmerm de G@96SICCI

Rumbo AB--,:r--`/' PEF3FIL--V'/Fecha-4-?-? ------ ------- ---------

Interpretación Observaciones:

io 3 4 5 8 7 8 910 3 310 2 3 7 a A D

2

lo
.5

100
3 -3 7 8 loat



o-
10

E
E 100Q-- x

E

10011 come¡

1 10 100 1000 2

SPACING 10 100 1000
RESIS~ (Ohm-m)

for: ITGE SEGURA

by: ADARO BULLAS
Dato Set: 1 IM Date: 9 1 (MU)
EqLd~ ADARO Sounding: 1 IM Azimuth: E-W



----------- -------------------- PAGE 1

DATA SET: 19VI

CLIENT: ITGE DATE: 91
LOCATION: BULLAS SOUNDING3: 19VI

COUNTV: (MU) AZIMUTH: E-bJ
PROJECT: SEGURA EQUIPMENT: ADARO

ELE'V'AT 1 ON: 63C). 00
SOUNDIP%lIG COORDINATES: X: 613625.0000 Y: 4208(325.0Ó00

Schlumberqer Configuration

FITTING ERROR: 1.516 PERCENT

L RESISTIVITY CHARGEABILITY THIMIESS ELEVATION CONDUCTANCE
(c.hm~m) �pfe) (meters) (meters) (Siemens)

68(.-)»0
2 2.21 67"1.7 C). Oo 732

39.92 7.20 �570.5 0.130
3 1 4 (-) . "--1 17.81. 652.7 o . 126
+ 4 1 . 44 51

ALL, PARAMETERS ARE FREE

No. S p -a c i 1-1 Q PA (ohm-m) DIFFERENCE
(m) DATA SYNTHETIC (percent)

1 2.68 245. 0 245.5 -
2 3.73 199.o 196.0 1.Oo
3 5.19 135. C) 136.3 -1.00
4 7.20 87.0C) 86.96 0.o385
5 1 i). oc) 63'.C.)0 62.45 0.864
6 13.9o 58.5o 59.06 -0.962
7 19.30 66.00 65.54 o.693
a 26.80 74.00 73.85 0.192
9 37.30 73.00 79.40 -1.80

79.oo 79.10 -o.129
11 '72 . 00 74. 00 72.40 2.15

51*'3012 10(--).1) 63.00 62.13 1.37
13 139.o 51.o0 52.68 -3.30
14 1,73.o 46.00 46.72 -1.58
15 268.(-) 45. 00 43.34 2.56

PPRAMETER RESOLUTION MATRIX:
"F" INDICATES FIXED PAPAMETER

ADARO



L
L
L -------------

-------------------- PAGE 2

L
p 2 -0.02 0.39
P 3 0.00 -0.04 0.75

L
P 4 0.00 =00 -0.01 0-99
T 1 0.01 0.04 0.01 0.00 0.98
T 2 -0.03 -0.17 -0.17 0.00 0.06 0.68
T 3 0.00 0.05 0.33 0.02 -0-01 0.22 0.54

L p 1 P 2 P 3 P 4 T 1 T 2 T 3

L

IL

L

L

L

L

L

L

L

L

L

L

ADAROL



ACr_- r uOOZjADA

Proyecto: .....A~......... ................ ....... x
j

mA: 4,40 4)--e

z, ................................... yZona: ..... ...................... z c^,poObservador. ........ 49
Situaci¿»; .................................................................. CONSTANTE& PARA DISPOSMV0 t>CHULUbÁ@£Rak 0

SIMETRico
UN

Lec. Em.

u"~ ^Wa mm 1 tmA) V«dt. V (MV) mami UN 1 imA) Vah. V (MV) p tilmi OESERVAtIONE5 1 m 10 m 50 m m

1 2,68 21,78

2 333 40 IY 10 191 42,92

3 5.18
~ 20 43� 83,51

4 7,2 sanez 52,1
182,1

5 10
1 nw 15.6

313.4

a 13» ti 605.2

7 19A # V12 Al 1.169 109.2

26,8 2.256 217,8

37.3 s5 zi 4.370 429.2

10 51,0 8.429 836,1

11 72 24 16,290 1.621

12 100 31.420 3.134
153 � 13

13 139
60.700 6.062 1.175

flo íj

14 193 11690 2 301

la 268 22.660 4.474

le
373 43.700 8.702 4.292

17 518 84.290 16.820 8.351

1º 720 162.900 32,530 16.210

62,790 31.340

20 1.390 121.400 60.620

21 1.930 234.000 116900

za 2AM 451.200 225.6W

23 3.730 437.000

24 5.180 842AM

25 7.200 1.628.620

25
10.000

3.141.510

OMIERVACIONES. IFECHA;



L

L Estudio. ------------
DepartamorM de Geofísica

L Fecha- Rumbo AB- PERFIL

Interpretación Observaciones:

L 10 .10 lo a
lo-

lo-

lo lo 100



4
i

x
E

CL
OD
in 3-

10

10 100 1000

SPACING 10 100 1000
RE51STMTY (Ohm-rn)

for. ITGE SEGURA

by: ADARO BULLAS
(MU)Dato Set. Date: 9 1

Eqd~ A~ Sounding: 1 9M Azimuth: E-W



L

----------------~- PAGE 1

DATA SET: 20VI

CLIENT: ME DATE: 91
LOCATION: BULLAS SOUNDING: 20VI

COUNTY: (MU) AZIMUTH: EW
PROjECT: SEGURA EQUIPMENT: ADARO

ELEVATION: 690.00
SOUNDING COORDINATES: X: 613910.0000 Y: 4208400.0000

Schlumberqer Confiquration

FITTING ERROR: 3.576 PERCENT

L # RESISTIVITY CHARGEABILITY THICKNESS ELEVATION CONDUCTANCE

L
!Qhm-m) ipfe) (meters) (meters) (Siemens)

690.0
1 237.7 1.35 688.6 0.00472
2 90.00 4.63 684.o 0.0515
3 354.3 9.94 674.0 0.0281)
Í+ 30.3C) '92.54 581.5 3.05
5 34.21

ALL PARAMETERS ARE FREE

rio. Spacing PA iohm-m) DIFFERENCE
im.,y DATA SYNTHETIC (percent)

2 . ��¿-3 196.0 196.5 -0.273
2 3.73 157.0 156.3 0.386
3 S. i,3 129. i) 129.6 -0.475
4 7. 20 124.o 122.7 1 . 0 C,
5 10.00 131.0 132.2 -0.960
6 13.91) 147.0 149.0 -1.36

19.30 161.0 161.8 -0.525
26.30 163.o 160.5 4.42
37.3C', 143.0 139.4 2.45

10 51.0) 97.00 103.6 ~6.32
11 72,0(:) 67.0C.) 67.52 -0.733
12 100. C) 48.00 44.54 7. 19
13 139. 0 33.00 35.37 -7.20
14 193. 0 34. 00 33.20 2.34
15 213. 0 33.01:1 33.04 -0.130

PARAMETER RESOLUTION MATRIX:

ADARO
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Proyecto . ...................... ............................ . ....... ....... X í4j. m A: Cs,,

Zona: ..... ..................... . ....................
y W08. S.E.V. percal:

Observador. ArW. a� ........... . ........... z Jó
Situación; ..................... - ............................................

CONSTANTE£ PARA DISPOS4TIVO aCHULuMOJERGC#i
SIMETRICO

UN

E&uG" AW2 UN va§%. V (MV1 ptljml UN (.Al V011. V (mv) OBSERVACIONF5 1 m 10 m 50 m 100 m

1 2.68 21,78

2 3.73 4 42,92

3 5.18

4 7,2 182,1

5 10
/O«W/ 313,4

4 13,9 606.2

7 19.3 140 /C/ 1.169 109,2

Oj- 2.256 217,8

37,3 4.370 429,2

51A
-mo

8.429 835.1
. /,0 ".,( J,f

1 9 ¡K

72 191 r *¿.¿/ J. 3 . C X 16.290 1.621

12 100
J3 J- ', ¿.J

31.420 113,1

60.700 6.062 1.17513 139 ,,p4W

14 193 11.690 2.301

la 268 J.o iz? 22.560 4.474

le 373 43.700 8.702 4.292

17 bis

la 720

84.290 16.820 8.351

162.900 32.530 16.210

lo 1.000 62.790 31.340

121.400 60620

21 1.930

22 2.680

234.000 116.900

451.200 225,600

23 3.730

24 5.180

437.000

8,12.880

25 7200

25 10.000

1.628,520

3.141.510

OIBIBERVACIONES; FIECH^:
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Interpretación Observaciones:

L

L
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10OC-
J1

C>

E 100--

CL CLW 1

t

10 100 1000 - -1 leo o lloj

SPACING 10 100 1000
P£WWM (Ohm-m)

for: ITGE ----SEGURA
by: ADARO BULLAS
EMO SOL, 2W Date: 9 1 (mu)
Eo~ M~ Sounding: 2M Azimuth: E-W



L
L

PAGE

DATA SET: 21911

CLIENT: !TGE DATE: 91
LOCATION: BULLAS SOUNDIMM 21VII

COUNTY: (MU) AZIMUTH: N-80-E
PROjECT: SEGURA EQUIPMEHT: ADARO

ELEVATION: 180.01.1)
SGUNDING COORDINATES: X: 614770.0000 Y: 4209500.000C.,-

Schlumbermer Confiquration

FITTING ERROR: 7.914 PERCENT

L 4 RESISTIVITY CHARSEABILITY THIC=ESS ELEVATION CONDUCTAME
(ohm-m) (pfe) (metersi (metera) (siemens5

680.0
1.35 678.6 0.0122

2 432.5 4.12 674.5 0.00955
3 234.1. i 3. 31� 66o.6 0.0592
4 43.36 10.92 649.7 0. 249
5 597.7 11.75 637.9 0.0196
6 19.29 56.71 581.2 2.94
7 117.8

ALL PARAMETERS ARE FREZ

sk- . Spac inq PA (ohm-m) DIFFERENCE
(m) DATA SYNTHETIC (percent)

1 E.as 167.3 163.9 2.35
2 3.73 196.1 195.3 0.189
3 5.13 223.4 229.13 -2.24
4 7. 2í) 280.1 259 . 55 0.231
5 10. 00 279. C) 277.7 0.465
6 13.90 271.7 278.4 -2 . 0-,
7 19.3C. 25319 280.0 -2.41
3 26. 30 233.9 221.3 3.25
9 37.30 203 . 3 185. 0 9. 10
10 51.8C., 139.3 149.1 -6.89
11 72.00 1 11 .,:) 127. C) -14.45
12 100.o 1 Es. 0 112.4 i2.12
13 139. �:,� 104. 94.74 8.90
14 193. 0 = 75.71 -16.48
15 218. Cj b 9. 0 65.38

MARG



L
L

-------------
-------------------- PAGE 2

PARAMETER RESOLUTION MATRIO
"F" !Nll!OTES FIX2D PARAMETEF,
p 1 0.55
p 2 0.10 0.51
P 3 -0.04 0.20 0,53
P 4 0.01 -0.05 0.10 0.28
P 5 0.00 -0.01 -0.01 0.07 0. 40
P 6 0.00 0.00 -0.01 -0.07 0.13 0.25
P 7 0.00 0.00 0.00 -0.04 0.02 0.13 0.07
T 1 -0.40 -0.16 0.07 0.00 0.00 0.00 0.00 0.35
T 2 -0.02 0.19 0.22 0.00 0.00 0.01 0.00 0.02 0.13
T 3 0.00 -0.03 0.25 0.13 0.06 0.03 0.01 0.03 0,06 0*24
T 4 -0.01 0.04 -0.07 -0.25 -0.04 0.08 0.04 0.00 0.01 -0.09
T 5 0.00 0.00 -0.02 0.05 0.40 0.13 0.03 0.00 0.00 0.05
T 1 0.00 0.00 0.00 0.07 -0.08 -0.22 -0.12 0.00 -0.01 -0.03

p 1 p 2 P 3 P 4 p 5 P 6 P 7 T 1 T 2 T 3

SECOND PART OF RESOLUTION MATRIX:

T 4 C›. 22
T 5 -0.02 0.39
T 0 -0.08 -0.03 0M)

T 4 T 5 T S



r- r_,00 AD r- r-bo Ir-m
Proyecto: ....................... - ...... ............................ ...... . x mA: tt�?,A¿P

zona ..........~.
S.E.V. Perfil:

observador; 4 .......................... Z
Situación .......... - .................. - ....... - ................... - ........

CONSTANTIES PARA DiSPOSáTIVO 6CHULUMUENGEN
SIMETRICO

MN
Ese.

§o~ ^W2 MN (.»A) Vot. V (MV) ptúm) MN 1 IMAI Volt. V Svi p 01.1 OBSERVACIONks 1 m 10 m 50 m 100 m

1 2,68 11 41�o jC0 21.78

2 3,73 1 eO /SI 42,92

3 5.18 �9 AV '21,4 83»51

4 7.2 MO -24f 182,1

5 10
�ío ¿) -,15> C»r 313,4

o 13.9 go jk4 -25-0,r -25*9 606,2

7 19,3 Jf0 - /,?,o Uz 1.169 109,2

a 20,8 41o jk-j -449. J- .US 2156 217,8

9 37,3 3(.,-0 -*¿UJ /C /g// 4.370 429,2

10 hilo Ci-D T J- ¡jZ? p Cj)jp z Mzp 8.429

11 72 J. S JOZ ju 16.290 1.621

12 100
z, ¡ll"l/ '19 z Jif- 31,420 3,134

13 139 -Y. sr _j,0,0 60.700 6.062 1.175

14 193 2.301

15 268 22460 4.474

lo 373 43.700 (1.702 4.292

17 518 84.290 18.820 8.363
720 162.900 32.530 18.210

62.790 31.340
1.390 '121.400 60.620

21 1.930 234.000 116.900
22 2~

461.200 225.6W
23 3.730 -- --

437.000
24 1

5.180
842880

25 7.2W 1.628.620

3.141.510

~RVACIONES: FLCHA:
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laterpulación Observaciones:
L

L

L ro 5 s 3 glo 4 5 AS 7 3 ?)o

7

L
6

L

3

13 1

3

!4

X>_

lo
3

L- lo 100



10oc-

............
..................... C3

...............

100-- x

101

10 100 1000

SPACING 10 100 1000
REMWWW (Ohm-m)

-for: ITGE SEGURA
1 ^

�y: ADARO BULLÁa b
~ Set 21VU Date: 9 1 (MU)
EW~ P^ 21W Azimuth: N-80-E



----------------- ---- PAGE 1

DATA SET: 27-1.�'I'L

CL i EHT: ITGE DATE:
LOCAT IGN: BULLAS SGUNDING. 2,2:19íI

CCIUNTV: -'MU) A¿ZIMUTH: E~14
PRO JECT : 9E GU r-..'A EPUIPMENT: AD6kRO

ELEVATION: 8 c) 0
SOUNDING CCJCF..DIt,�IA-FES: X 42 Q

SchIumberqer

FITTING ERROR: 2 1 2 PE F-,C E N- 1 T

L 1* RES I ST i 11 i T-V CHARGEABILITY THICI:!'NESS ELEVATION CONDUCTMÍNCE
-m) p f (meters) (meters) (Siemens'

680.o
1 -13.92 1.23 673. 7 b

5.2 17.94 67-3 .2 c?
1.-+39..58 1 1:5 1 511.7

H'LL PARAMETERS ARE FREE

DIFFER'ENC-Nc, . Spaci nq h s —.n
D (A TA SYNTHETIC �percet-it'!-

1 2. á E3 4 3 - OC) 43.10
L i2 3 .73 3c` 31.677

5.13 24. (DID 24. 56 -.2.3b

1+ 7. 2o -223.i 22.13 3.74

L 5 1 o. 0o 22. 221 . a -3.65
iQ 13.90 25.5C) 25.13 1.45
'7 19 . 30 2 q i) C -28.15 5", C

iG 31,21 -C). �28326.30
9 37.3C? 33.9 1 i). 2,4

3"7 . Q (_i 36. 10 2.41
252

J.-12 J, o . 39. í). 331
i3 13,91 . 0 1 EC) 142. 1 -1 .60
14 1,93. 0 +5. 46.60 -3 . 3-15

2.691 '13 2 b 8 5,4 . 48

PARAMETER RESOLUTION MAT11RIX:
"F" IrIDICATES FIXED PARAwIETER'.

A ClA R' Cl



L
L

------ ~------- PAGE 2

p 1 0. 9 J.
P 2 -0.04 0.96
P 3 0.00 0.00 j»)
P 4 0.00 0,00 -0,01 0,03
T 1 0.07 0.04 0.00 0.00 0.93
T 2 -0.08 -0.07 -0.02 -0.01 0.08 0.83
T 3 0.00 -0.01 -0.01 -0.24 0.01 -0.03 0.90

p i p 2 P 3 P 4 T 1 T 2 T 3



umba ACOORDENADAS m Y:
Proyecto: ............................................. - ............. . x m A.

zona: ........~. a~4 t............................................................. y S.E.V. Perfil:

Ob&crvador-. ..................... . z

Situación ....... - ............... - .......................................... CONSTANTE$ PARA OM-OUTIVO SCHULUMBIERGER
SIMETRICO

1 IMA> p (SIMI Im 10 m 50 msewbn ^1112 MN 1 (mm volt V tmvj ptúm) MN Volt. v (mv) OBSERVACIONEG 100 m

1 2,68 21,78

2 3.73 42,92

3 5,18 2,51 83,51

4 7.2 24,0
162.1

5 10 313,4

o 13�g 606.2

7 19,3 Mmv ¡.o -2,v 1.169 109.2

o 26,8 2,9 ..Y Y/) 31 2.256 217.8

a 37.3 295 2 '34 4.370 429,2

10 510 31 8.429 835,1

16.290 1.62111 12

12 100 31.420 3A34

13 139 60.700 6.062 1.176

14 193 11.690 2.301

15 268 22.5W 4.474

lo 373 43.700 8.702 4.292

17 518 84,290 16.820 8.351

la 720 162.900 32.530 16.210

lo 1.000 62.790 31.340

20 1.390 121400 60620

21 1.930 234 �000 116.900

22 2.GW 461.200 225 6M

23 3.730 437,000

24 5.180 842.8W

25 7.200 1.628.520

3.141.610

OMERVACIONES: FECHA.
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10oc-

E
ce E x

0 IE

CL

101 1 1 a leal
210 100 1000 a

SPACING 10 100 1000
PESIS~ (Ohm-m)

for. ITGE SEGUM
by: ADARO BULLAS
Dato Set 22VII Date: 9 1 (MU)
Equl~ AaW Sou~: 22VH Azimuth: E-W



--------------------
PAGE 1

DATA SET: 23VIII

CLIENT: !TGE DATE: 91
LOCATITM BULLAS SOUNDING: 23-9

COUNTY: MM AZIMUTH: N-80-E
PROJECT: SEGURA EQUIPMENT: ADARO

ELEVATION: 670.00
SOUNDING COORDINATES: X: 615950.0000 Y: 4210300.0000

Schlusberqer Configuration

FITTING ERROR: 3.076 PERCENT

4 RESISTIVITY CHARGEABILITY THICKNESS ELEVATION CONDUCTANCE
(ohm-m) (pfe) (meters) (meters) (Siemens)

670.0
1 152.6 0.968 669.0 0.00635
2 254.3 4.26 664.7 0.0167
3 43.03 34.19 630.5 0.794
4 33.33 36.36 593.7 1.10
5 197.7 78.95 514.7 0.399
6 26.66

ALL PARIMETERS ARE FREE

Mo. spacinq PA (ohm-m) DIFFERENCE
(m) DATA SYNTHETIC (percent)

1 2.68 192.2 193.3 -0.544
2 3.73 206.4 203.3 1.45
3 5.is 200.5 203.6 -1.57
4 7. 20 191.0 188.2 1.45
5 10.00 154.5 155.3 -0.543
6 13.90 110.3 112.6 -1.58
7 19.30 77.34 76.1ó 2.23
8 26. SO 55.0C) 55.29 -0.543

3 7. 3.0 46. 00 47.19 -2.6o
lo 5 1. SCj 46.00 44.34 2.5o
11 72.00 45.00 45.03 -0.0852
12 100. 0 49. 00 48.01 2.01
13 139.C.) 50.00 54.11 -8.23
14 193.0 66.00 61.5o 6.80
13 268. 0 sb. 00 66.50 -0.771
16 373.0 65.00 65.77 -1.18

ADARO



L

PiAGE 2

PARAMETER RESOLUTICN MATRIX:
"F" lNOMATES FI=D PAROMETSR
p 1 0.33
p 2 0.00 0. PD
P 3 0.00 -0.01 0.?9
P 4 -0.01 0,02 0,03 0,75
p 5 0.00 0.00 0.00 0.02 0.5D

0.00 0.00 0.00 0.01 0.20 1.17
T 1 -0.31 -0.07 -0.01 0.02 0.10 0.00 0.23
T 2 0.04 0.06 0.02 -0.04 0.00 0.00 0,21 0,89
T 3 -0.01 0.02 0.04 0.03 -0.09 0.09 0.02 -0.05 0.45
T 4 0.00 0.00 0.01 -0.31 -0.07 0.07 0.00 -0.01 0.32 0.38
T 5 0.00 0.00 0.00 -0.02 0.43 0.21 0.00 0.00 0.02 0.03

p 1 p 2 p 3 P 4 p 5 P 6 T 1 T 2 T 3 T 4

SECOND PART OF RESOLUTION MATRIO

T 5 0.39
T 5



U- r- r- r- r- r- r- r_- r_'.00 --- -- AD (- r- r- r-, - 4--
Proyecto: ... ......... - ......... - ........... .................... ....... x A: OPIO

Zona ......

Obseivador . .... ..............

y S.E.V. períll:

z

situacián; ................. - ...................... - .................. - ....
CONSTANTES PARA DISPOSITIVO SCHULUMBERGER

SIMETRICO
MN

E...
f4uc" Aw2 MN ¡.A) Voll V tmvi PtIlmi MN 1 IMA1 Volt. V (MV) p(2.1 OBSERVACIONE4 1 m 10 m 50 m 100 m

1 2,68 21,78

2 3,73 42.92
3 5,18 9 83,51

4 7,2 //yf Am.W jC2 182,1
5 10 1tr¿ jp,uj cy /S" 313,4
4 13A Jjv 606,2

7 19,3 s',7¡p /1 '11:2� J- lo 1.169 109.2
26,0 sicc -.4 2.256 217.8
37,3

'020 -10¿.,/ sz, w#.J. 4c 4.370 429,2
10 hilo

J ?T m ,J /0 8.429 835,1
11 72 Xvo *¿.J - 16.290 1.621
12 100

31.420 3.134
13 139 ti 60.700 6.062 1.175
14 193

11.690 2-101
15 268

22.560 4.474
lo 373

dz?f /&-J 43,700 Er.702 4.292
17 518

84.290 16220 8.351
la 720

102,900 32.530 16.210
la 1.000

62.790 31.340
20 1.390

121.400 60.620
21 1.93»0

234,000 116.900
22 2.610

451.200 225.600
23 3.730

437,000
24 5.180

as 7.200
84221U)

1.628.520

3.141.510
OMERVACIONEG.- FECHA:
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Interpretación Observaciones:

L
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10oc-

100--

CL0

a 9 o pez§ o 1 1 1 o #leí y 9 o 9 IT71

10 100 low

SPACING 10 100 low
"MM (Ohm-m)

for. ITGE SEGURA
by: ADARO BULLAS

Set 2~ Date: 9 1 (MU)
5~~ 23-8 Azimuth: N-80-E



---------------------- PAGE 1

DATA SET: 24VIII

CLIENT: ITGE DATE: 91
LOCATION: BULLAS SOUNDING: 24-3

COUNTY: (MUY AZIMUTH: N-SO-E
PROJECT: SEGURA EQUIPMENT: ADARO

ELEVATION: 650.00
SCUNDING COORDINATES: X: 611000.0000 Y: 4209580.000o

Schlumberqer Confiquration

FITTING ERROR: 3.021 PERCENT

L RESISTIVITY CHARGEABILITY THICKNESS ELEVATION CONDUCTANCE

L

(ohm-m) (pfe) (meters) (meters) (Siemens)

650.0
1 67.23 1.08 648.9 0.01ai
2 61.34 3.32 545.5 0.0542
3 572. 0 10.08 635.4 0.0176
4 44.%

ALL PARAMETERS ARE FREE

No. Spacing PA rohm-m) DIFFERENCE
(m) DATA SYNTHET I C

1 2 . 6,6 16.25 67.24
2 3.73 73.13 70.24 3.95
3 5.11,3 75.72 77.83 -2.73
4 7.20 92.% 92.49 -0.466
5 10.00 1 i 1 . -:; 114.3 -2.64
5 13.90 142.3 142.2 0.411.
7 19.30 175.5 168.9 3.75
'3 195. 0 136.3 4.13l 26 . 3 (-2
9 37.30 135u.) 186.9 -1.03
10 51.8C) 157. () 164.3 -4.69
11 72.00 12 1. 0 125.0 -3.34
12 100. 39. 00 85 . 5c? 3.82
13 139. 0 02.00 bo.11 3.03
14 193.0 48.00 49.44 -3.01
15 268.0 46.00 46.13 -0.293

PARAMETER: RESCLUTIGN MATRI0
F" INDICATES FIXED PARAMETER

ADARÍS



r r r r r r r r r r r r r r r r r- r- r r

-1 H -1 1) T rn
W Fi) 4: ro fu

0 2 o o o o w
4: 0 u) ] -.i

¿ ,.-.,
-. L9W-0rrlftI
lo ¡

iii: 11 - o
CíO

Lo

-H fi
i ro

ro'-ro

o)
W

11

om
fu



RumboAft4~ COORDENADAS

Proyecto: ........ - .................................................. ....... x 6-lé. 400 onA-.

Zona: ................ - ..................... y S.E.V. Perfil:

observador; mot
J.Q ...eaj2r~... ........... z dff

Situación: ..................................................................
CONSTANTE$ PARA DISP054TIVO SCHULUMBIENGEN

SIMETRICO
a UN

Eso. Ew.
^wa UN, 1 im^i Vole. V 4mV) UN (.A) Volt. V (MV) p (SI.) 09URVACIONEG 1 m 10 m 50 m IDO m

1 2,68 21.78

2 3,73 42,92

3 6,18 U2, 11 83,61

4 7.2 162.1

5 10 313,4

13A MY WG.2

7 19,3 1.169 109.2

26A V4 2.256 217.8

37.3 -2 245- 32 4.370 429,2

10 51A 8.429 835,1

11 12 16.2w 1.621
1

12 100 MA20 3.134

13 139 60.700 6.062 1.175

14 193 11.690 2.301

15 268 r- 22.5W 447,1

373 43.700 8.702 4192lo

17 5111 84.290 16.820 8.361

la 720 162.900 32.530 16.210

la 1.000 62.790 31 J40

20 1.390 121.400 60.620

21 1.930 234 �000 116.900

22 2.GW 461.200 225.600

23 3.730 437.000

24 5-180 842~

25 7.200 1.628.520

m
1 10,00

3.141.510

OMAVACM«58: FECHA.
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L

L

Interpretación Observaciones:
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xlOCK-
E

10 100 1000
SPACING 10 100 low

(Ohm-m)

for. ITGE SEGURA
by: ADARO BULLAS

U* 2~ Date: 9 1 (MU)
So~ng: 24-8 Azimuth: N-80-E



--------------------
---------------------- PPGE 1

DATA SET: 25IX

CLIENT: ME DATE: 91
LOCATION: BULLAS SOUNDING: 25IX

COUNTY: (MU) AZIMUTH. ¡14--:b3-E
PROJECT: SEGURA EDUIPMENT: ADARO

ELEVATION: 6455. 00
SOUNDING COORDINATES: X: 616975.0000 Y: 4211000.0000

Schlumberger Confiquration

FITTING ERROR: 2.593 PERCENT

# RESISTIVITY CHARGEABILITY THIC=ESE ELEVATION CONDUCTANCE
(ohm-m) (pfe) (metera) (meters) (siemens)

645.0
1 49.67 0.733 644.2 0.0157
2 227.2 26.31 117.9 0.115
3 53.25 45.75 572.1 0 . 859
4 39.75 274.3 297.3 7.09

4.70

ALL PARAMETERS ARE FREE

No. spacim PA (ohm-m) DIFFERENCE
(m) DATA SYNTHETIC (percerit)

l 2. 68 109.0 106.7 2.09
2 3.73 127. C) 127.9 -0.745
3 5.10 146.0 149.2 -E. 20
4 7.2o 164.0 169.0 -3.07
5 10. 00 186. 0 185.7 0.158
6 13. 9i-) 208.0 197.7 4.94
7 19.30 206.0 203.1 1.39
2 26. SC) 194.0 199.3 -2.75
9 37.30 184. C) 132. C? 0.596
10 51.80 148.0 152.6 -3.11
11 72.00 115. C) 114.2 0. 8891
12 100. 0! 83.00 80.06 3.53
13 139.0 56.00 57.99 -3.57
14 193.0 47.00 46.44 1.18

PARAMETER RESOLUTION MATRIX:
"F" INDICATES FIXED PARAMETER

ADARG



-------------------- PASE

p 1 0. m4
P 2 -0.01

-0. 03 0 2
,--) . C, 1. 0. 00 0.01 0.94

F, ti 0.00 0,00 -0.01 0.02
T 1 -0.38 -0.01 -0.03 0.01 0.00 o,59
T 2 0.02 0,00 0,o3 -o,ol 0.00 0.03 0.99
T 3 0.01 0.00 0.14 0.16 0.00 0.02 -0.04 0.07
T 4 -0.01 0.00 -0.07 0.14 0.01 ~0,01 0,02 -0,01 0,05

p 1 p 2 P 3 P 4 p 5 T 1 T 2 T 3 T 4

ADARG



--------- PAGE 1

DATA SET: 25IX

CLIENT: ITGE DATE: 91
LOCATION: BULLAS SOUNDING: MIX

COUNTY: (MU) AZIMUTHi N-63-E
PROjECT: SEGURA EQUIPMENT: ADARO

ELEVATION: i45. 00
SOUNDING COORDINATES: 0 616975.0000 Y: 4211000.0000

Schlumberger Configuration

FITTING ERROR: 6.450 PERCENT

L # RESISTIVITY CHARGEABILITY THICKNESS ELEVATION CONDUCTANCE

L
(ohm-mi (pfe) (meters> (metera) (Siemens)

645.0
1 39.42 0.651 644.3 0.0165
2 241.3 17.24 627.1 0.0714
3 96.22 54.65 572.4 0.568
4 23.35 112.1 460.2 4.80
5 4.44

ALL PARAMETERS ARE FREE

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

1 2.¿8 109.(-) 104.6 4.03
2 3.73 127.0 126.9 0.0396
3 5.18 146.1) 149.7 -2.54
4 7.2C) 164A) 171.3 -4.47
5 10.00 186. C) 189.5 -1.92
6 13.90 208.0 201.9 2.9o
7 19,31) 206.0 205.5 0.22.2
8 26.80 194. 0 197.4 ~1.75
9 37.30 104.0 176.2 4.21
10 51.30 148.0 146.2 1.17
11 72.00 Ii5.0 114.9 0.0635
12 100.C) 93.00 36.77 -4.54
13 139.0 56.00 61.23 -9.34
14 193.0 47.00 39.16 16.66
15 268. 0 21.00 22.91 -9.13

PARAMETER RESCLUTION MATRIX:

ADARO
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0~ AD .
i. -<!1 -an

Proyecto: .... ....................................................... ....... x �/ 1
Ir-YS m A: S:,,co

Zona ....... ............................... Y S.E.V. Perfil:

Observador; ............ . ............. z

Situaci¿n ......................................................... - ........ CONSTANTIÉS PARA DiSPOSITIVO &CHULUMOENGLA
SIMETRICO

MN

96~ ^1112
MM

1 (mAJ Vole. V (MV1 plílmo MN 1 (mM Voli. V (MV1 p QM) OBSERVACIONE5 1 m 10 m 50 m 100 m

1 2.10 h( 21,78

2 3,13 42,92

3 5.18 83,51

4 7,2 102.1

a lo jp 313.4

13.9 606,2

7 19.3 1.169 109.2

a 291.8 2.256 217,8

9 37,3
dió SPI"J ¡ir Ifíí

4.370 429.2

10 51.8 S-,..00 8.429 ",1y Jo A,:r 1

11 72
114. z

16.290 1.621

12 100 J 31.420 3.134

13 139 k 60.700 6.062 1.175

14 193 11.690 2.301

la 268 gj 22.560 4.474

la 373 43.700 8.702 4192

17 bis 84.290 16.820 0.351

la 720 162.900 32.530 16.210

lo 1.000 62.790 31.340

29 1,390 123.400 60.620

21 1.930 234.000 116.900

22 2.600 451.200 225.600

23 3730 437.000

34 5.180 842^

7.200 1.628.520
211 tomo 3.141.510

0ESAAVACIONEL, FECHA.



Estudio ---4-4-,01-q----------------------

Fecha- Rumbo PERFIL.-¿�� .....

Interpretación Observaciones:

lo 3 4 '.5 3 -3 910 3 4 5 8 7 3 10 2 3 4 3 3 91)

777

3

IDO 7 893 5 6 lotlo loo
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1 10 100 1000
4

SPACING 1 10 100 1000
RESIMMW (Ohm-m)

for: ITGE SEGURA
by: ADARO BULLAS
~ SeL 25§X Date: 9 1 (MU)
EqLd~ A~ Sounding: 251X Azimuth: N-63-E



L
L

---------- ~ ------ PP SE2 6 i

DATA SET: MIX

CLIENT: ITOE DATE: 91.
LOCATION: BULLAS SOUNDING: MIX

COUNTY: (MU) AZIMUTH: E04
PROJECT: SEGURA EQUIPMENT: ADIRO

ELEVATION: 640.00
SGUNDING COORDINATES: X: 616925.0000 Y: 4210200.0000

Schlumberqer Configuration

FITTING ERROR: 4.195 PERCENT

L # RESISTIVITY CHARGEABILITY THICKHESS ELEVATION CONDUCTANCE

L

(ohm-m) (pfe) (meters) (meters) (Siemens)

640.0
1 15039 3.47 636.5 0.0229
2 31.03 1.90 634.-S 0.0615
3 572.2 3.40 631.2 0.00596
4 72.04 44.43 586.7 O.Má
5 173.9 46.67 540.o 0.268
6 3.15

ALL PARAMETERS ARE FREE

ojo. Spacing PA (ohm-m) DIFFERENCE
(m) DATA SYNTHETIC (percent)

1 2.63 138.0 144.6 -4.79
2 3.73 137.0 137.1 -0.117
3 5.13 137.0 125.4 3.42
4 7. 20 112.0 li2.9 -0.320
5 10. 00 100.0 107.5 -7.58
5 13.9o 115.0 112.9 1.74
7 26. 30 129.0 125.9 2.33
8 37. 3C) 125. 0 120.0 3.96
9 51.80 105. 0 108.0 -2.37
10 72.00 92.00 96.38 -4.76
11 100 - 0 91.Oo 38.75 2.47
12 139.0 83.Oo 31.44 1.87
13 193. 0 67. 00 W.67 - 1 . 00

PARAMETER RESOLUTION MATRIX:
F" INDICATES FIXED PARAMETER

ADARO



-------------
MIX ----------- -------- PAGE 2

p 1 0.38
p 2 0.03 0.39
p 3 0.00 0.09 0.32
P 4 ~0.01 -0,05 0.18 0.66
P 5 0.00 0.00 -0.05 0.15 0.43
p b 0.00 0.00 0.00 0.00 0.02 0.00
T 1 0.15 0.10 -0.04 0.04 0.01 0.00 0.45
T 2 -0.01 -0.37 -0.09 0.05 0.00 0.00 -0.05 0.36
T 3 0.00 0.06 0.30 0.18 -0.04 0.00 -0.04 -0.06 0.29
T 4 0.00 0.01 0.02 -0.16 0.06 0.01 -0.01 -0.01 0.02 0.11
T 5 0.00 0.00 -0.03 0.08 0.38 0.02 0.00 0.00 -0.03 0.08

p 1 P 2 p 3 P 4 p 5 p 6 T 1 T 2 T 3 T 4

SECOND PART OF RESOLUTION MATRIO

T 5 0.35
T 5

ADARO



2. 1 X --------- PAGE 1

DATA SETi 2i!X

CLIENT: ITGE DATE: 9i
=CATION: BULLAS SGUNDING: nix

COUNTY: (MU) AZIMUTH: E-W
PROJECT: SEGURA EQUIPMENT: ADARO

ELEVATION: MO. 00
SCUNDIMO COORDINATES: X: 616925.0000 Y: 4210200.0000

Schlumberger Configuration

FITTING ERROR: 12.701 PERCENT

L # RESISTIVITY CHARGEABILITY THIMNESS ELEVATION CONDUCTANCE

L
(chsn,-m) (pfe) (me t er S) (meters) (Siemens)

640.o
1 144.9 2.;�5 637.3 0.0183
2 96.94 6.10 631.2 0. 0630
3 248.9 4.21 627. i) 0.0169

106.5 84.10 542.9 0.789
5 4.29

ALL PARAMETERS ARE FREE

No. Spacing PA ¡ohm-m) DIFFERENCE
(m) DATA SYNTHETIC �pel-cel-tt)

-2. �Z, a 138.0 140.1 -1.53
2 3.73 137.0 135.1 1.36
3 5.18 137.0 128.0 6.53
4 7.20 i 12. C) 121.0 -9.10
5 10.00 114.0 117.6 -3.19
5 13.90 115. C) 119.4 -3.32
7 19.30 141 . 0 123.9 12. 1 i)
3 26.30 129.0 l2i.3 2.03
9 37.30 125.0 123.3 0.883
10 51.30 105c.), 117.1 - 11 . 555
11 72.00 92.00 107.3 -16.¿9
12 100.0 91.Oo 93.94 -3.23
13 139. 0 33.00 74.55 10.13
14 193. 0 67.00 49.69 25.S2
15 250. 0 2 1 . 00 26.03 -23.99

PARAMETER RESOLUTION MATRIX:

ADARO



L
L

----------
261X ----- ---- PASE 2

-F" MICATES FIXED PARAMETER
P 1 0.82
p 2 0.09 0.63
P 3 -0.02 0.14 0.16
P 4 -0,01 0.01 0.14 O.S2

T 1 0.12 0.09 -0.04 0.01 0.00 0,li:)
p 5 0*00 o"00 o"00 -0*o' o'02T 2 0.02 -0.20 -0.08 0.04 0.00 0.03 0.10
T 3 -0.01 0.07 0.10 0.11 0.00 -0.02 -0.04 0.07
T 4 0.00 -0.02 -0.06 0.12 0.09 0,03 0,05 -ojoe o,SE

p 1 P 2 p 3 P 4 p 5 T 1 T 2 T 3 T 4



r- r-COO r_- r_- r_ENADA
P;oyecto: ........................................................... ....... x <j1,6 m A: G<t�V- Á/Lt �4?t
Zona: ...... ................ . ........ . ........ y S.EN. Perfil:
observador. ......U"2�ia2�, ......................... z C40 2
Situación, ..................................................................

CONUANTE5 PARA DUPOlí8TIVO SCHULUMBINGER
SIMETRICO

MM

£@U~ AW2 MN 1 tmA) Vd*. V (MV1 plum) MN 1 (MA1 V«wl. V (MV) p tu.) OBSERVACIONEG 1 m 10 m 50 m 100 m

1 20 j ^V j,3f 21.78

732 1 3.1 42,92

7

1

3 5.18 3,15 83,51
.2 162,1

372 3wins, 40 Ji4 313.4
13.9 ,

310
19.3 1.169 109.2

a 26.11 2.256 217A
a 37.3

111,40 &puw 6 4.370 429,2
51,a

da0y JO 3fo 8.429 8»,1

72 '31C
-

£ 12.0 190 j -74 16.290 1.621
12 100 ID 44 &9Mi 31.420 3.134

13 139 60.700 6.062 1.175
14 193

11.600 2301

la 20 22~ 4.474
IS 373

43.701) Ir.702 4.292
17 514

84.290 16420 8351
la 720

162.900 32.530 16.210
lo 1.000

62.790 31.340
20 1390 '121.400 60.620
21 1 1231)

234.000 116.900
22 2~

451.201) 225.600
23 3.730

437.000
34 5.1110

842~
7200

1.628.620

41-14-1-5,0
OMAVACiONEG: FECHA:
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L r Estudío ------------ S.E.M.—26------De~m~ de G"Itsace

L Fecha-:��-!/.-'?�- RumboAB--1�--��- PERFIL--�,�� ------

L
Interpretación Observaciones:

L

L

L
2 3 4 15 6 3 '310 -3 7 3 --lo 5

7
6

3

Z

4-11 j

6

3

-7

5

2

. . .. ...

L ¡o
2 3 4 5 6 7 3 3

100
4 5 6 7
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2

SPACING (m) 1 10 100 1000
(Ohm-m)

for ITGE SEGURA

by: ADARO BULLAS
~ S^' 2MX Dote: 9 1 (MU)
F.<F~ M~ 1 %~ng: 261X Azimuth: E-W



L
L

2 7X -------------- PAGE 1

DATA SET: 2M`,

L
CLIEWT: ITGE DATE: 91

=ATIGN: BULLAS SGUNDING: 27X
COUr,!T*�'-. f, MU) AZIMUTH: E-W
PROJECT: SEGURA EQUIPMENT: ADARO

L ELEVATION: 615.00
SCUNDING COORDINATES: X: 617900.0000 Y: 4210200.0000

L Schlumberqer Configuration

L

FITTING ERROR: 2.248 PERCENT

L # RESISTIVITY CHARGEABILITY THICKNESS ELEVATION CONDUCTANCE

L
!ohm-m) ipfe) (meters) (meters) !Siemens>

6 15. C)
1 34.36 1.á9 113.3 0.0199
2 26.29 12.45 600.8 0.475
3 41.38

L
ALL PARAMETERS ARE FREE

No si, 0: i,-,q

PA ishm-s) DIFFERENCE

1-
(m', D A TA SYNTHETIC (percent)

1 2.63 a5.00 65.43 -0.662
a 3.73 53.00 52.94 0. 0950

L 3 i, . 1 a 42. 00 41 .08 2.17
4 7.20 32.50 33.0 -E. 00
5 10. 00 29.01:1 29.55 -1.92

L
i 13.90 29.0C.) -9.69 1.06
7 19.30 30. 00 29.37 2.09

9' Es"s'-)

31.50 31.1C) 1.26
9 37.30 33.00 33.42 -1.23

L 10 5 1 . 80 34. 00 35.73 -5.10
11 72. 00 39. 50 37.66 4.63
113 1 (DO. 01 39.00 39.09 -0.240
13 139. 0 40.00 40.04 -0.123
14 193.o 40.50 40.63 -0.338

PARAMETER RESOLUTION MATRIX:
"F" iNDICATES FIXED PARAMETER
p 1 1.0C)

L P 2 00 1 . 01)

L
ADARO

L



---------- 2.7ti
-------------------- PAGE 2

¿E p 3 T 1 T 2



C-A, ACr- r 00íCADA
Proyecto . ............................................................ ....... 00

S.E.V.

x mA:

Zona: ..... .".> ......&IWI ......................... ............. y
observador . .... ........................................................... z
Situación ................................................» ..................

CONSTANTES PARA DISF~TIVO 5CHULUMMEROER
SIMETRiCO,

UN
¡Ese. CIL.

a§*~ ~a UN 1 Imm V90C. V (MV) ptúmi MN 1 IMA1 Vole. V IMV1 p (fimi CIMERVACIONEs Im lo m 50 m 100 m*

1 2.68
0 21.78

2 3,73 42,92

3 5.18 83.51

4 7.2 102,1

5
lo cp1 9 313,4

o 13.9 605.2

7 19.3 1.1% 109,2

24.3 AJO fm id 44 20-,< 2.256 217.8
37.3

g2 , 4370 429.2- 18,1 - 1
Gija

8.429 ex.1JJ Aq-O AL- 4* iff11 72 2.1 1.421

la 100
31.420 3.134

130 40.700 6.062 1.175.

14 193 IIAW 2~

la 2" 22~ 4.474

373 43.700 fr.702

17 ala 64.290 lGA20 8.351

lo 720 162.00 32.530 14.210
JAM

62.790 31.340
1~ 121.400 60.620

im 1330 234.000 116.900

22 2AM
451.200 225.600

ay 3.730
437.000

24 5.190
342AW

m IOJDW

^OVAC eL FECKA..



L
L r Estudio ---------- S -EM

L Fecha- -17-P-51 Rumbo AB—-¡5-w1 PERFIL—_..,x-------

L

L

laterpretación Observaciones.

L

L lo 2 3 4 3 'lo 3 9,0 2 3 3 -AD

77L

3

z

7

L 5

ME>..
3

fC
13

3

5 3
lo. lo 100 3 5 6 7 8 91,«



100--

1 10 100 1000
10 100SPAaNG (m)

for. ITGE -SEGURA—_—
by: ADARO BULLAS

Date: 9 1 (MU)
E%4x~*~ se~ 17X Azim E-W



L
L

------~-------------
2SX -------------------- PAGE 1

L
DATA SET: 2SX

CLIENT: ITGE DATE: 91
LOCATION: BULLAS SOUNDING: 2SX

COUNTY: !MU) AZIMUTH: E-W
PROJECT: SEGURA EQUIPMENT: ADARO

ELEVATION: 610.00
SGUNDING COORDINATES: X: 618300.0000 Y: 4211000.0000

Sch1umberqer Confiquration

FITTING ERROR: 4.200 PERCENT

L 4 RESISTIVITY CHARGEABILITY THICKNESS ELEVATION CONDUCTANCE

L
(ohm-m) (pfe) (meters) (metera) (Siemens)

610.0
1 40.75 1.24 608.7 0.0306
2 16.65 17.13 591.5 1.03
3 72.33 10.94 560.6 0.151

16.88 8.41 572.2 0.498
5 3.37 114.3 457.8 33.86
b 7.28

ALL PARAMETERS ARE FREE

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

1 29.00 23.66 1.14
2 3.73 23.00 23.76 -3.31
3 5.13 21.00 20.24 3.59
4 7. 20 18.00 18.39 -2.19

18.00 17.71 1.55
1 13.90 13.00 17.78 1.2o

26. 30 19.00 19.89 -4.71
37.30 21.0C) 21.42 -2.02

9 5 1. 30 22. 00 21.82 0.807
lo 72. OC) 2 1. oc) 19.33 5.53
11 100. 0 16.00 15.44 3. 46
12 139. c) 9.3o 10. 3C) -10.76
13 193. 0 7.00 6.65 4.95
14 253.1) 5.20 5.26 -1.32

PARAMETER RESOLUTION MATRIX:

ADARO



L
L
L --------------

2 1,3 X. ------- -------- PA GE 2

L
"F" INDICATES FIXED PARAMETER'
p 1 0.92
p 2 -0.01 0.99
P 3 0.00 0.00 0.52

L P 4 0.00 0.00 0.10 0.02
p 5 0.01 0.01 0.01 0.00 O.Si
P 6 -0.01 0.00 -0.01 0.00 0.19 0.30

L T 1 0.08 0.02 0.00 0.00 -0.01 0.01 0.91
T 2 -0.03 -0.01 -0.07 0.01 0.04 -0.04 0.03 0.95
T 3 0.00 0.00 0.47 0.09 0.03 -0.03 0.00 0.06 0.45

L
T 4 0.00 0.00 0.08 0.02 0.01 -0.02 0.00 0.03 0.08 0.02
T 5 0.01 0.00 u.02 0.00 -0.22 -0.23 -0.01 0.03 0.03 0.01

p 1 p 2 p 3 P 4 p 5 P 6 T 1 T 2 T 3 T

L SECOND PART OF RESOLUTION MATRIO

T 5 0.20
L T 5

L

L

L

L

L

L

L

1
L

L
A D A R C-i

L



m
Proyecto: .................................. - ......... - .............. ....... x ínA: 6j¡CV-,V-r

Zona..-..- ............ . y S.E.V. Oí2 Perfil: J
observador-. ...z ... ..... . ............ z CA9
Situación: ... ........ - ................... - ...............................

C005TANTE3 PARA DIVO54TIVO SCMULUMSrcROCO4
SIMETRICO

1 UN

E... Em.
£o~ A0/2 UN ¡.Al Vúlt v (mv) pis2mi UN 1 U.^) Voli. V (mv) p OJIGERVACIONE111 1 m 10 m 50 m 100 m

1 2.68 21.78

3,73 42,92

3 5.18 83,51

4 7,2 182,1

5 313,4

%3» dra0o 606,2

7 19.3 %J0.40� e !:b 1.169 109,2

a 26,8 40 2.256 217.8

2 37,3
40 4.370 429.2

la sio 29.r 1.429 ~.1

11 72 xv 16.290 1.621

12 100 4 31A20 3.134

13 139 60.700 GA62 1.175í0 -9-3.
14 193

o. /é¿> 11.~ 2.301

la 210 22.560 4.474

14 373 43.700 W.702 4.292

17 518 84.290 16.020 8.351

la 720 162.900 32.530 16.210

lo 1.001) 62.790 31.340
3311.3»00 121.400 60.620

21 1 M30 234.000 116.900

»

OMO22 451.200 225.600

5

10073023 3.730 437.000
34

842~
a§ 720 1.620.520

10~
3.141.510

OMAVACIONAG., FECHA:
97./



Estudio ------------------
D~M~ de Ge*física

:-j � - S.EV

Fecha- Rumbo AB-- PEF3FIL--¿� -------

Interpretación Observaciones:

1 2 3 4 5 �s lio -3 7 3 ?0 5 5 3 1 D

j

3

í
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7-,
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6

6 7 7 3 942
lo lo 100 ¡o



0

E

10 100 1000 1 0-4 #leas¡

SPACING

for. IME SEGURA
ADARO BULLAS

mm ux Dote: 9 1 (MU)
Azimuth: E-W



--- --- -- - - ------ -- - PPi G E

DATA 5ET:

CLIENT: ITGE DATE: 91
LOCATION: BULLASIL SOUNDING:

COUNTY: (MUY AZIMUTH: N-30-E
FROJECT: SEGURA EQUIPMENT: ADARO

L
E-L E, T 1 C3 N ¿03.
SGUNDING COORDINATES: X: 113131.0000 Y: 4210125.0000

L
Schlumberqer Confimuration

FITTING ERROR: 3.173 PERCENT

L
L # RESISTIVITY CHARSEABILITY THICKNES3 ELEVATION CONDUCTANCE

L

(ohm-m) (pfe) pmeters) (metera) (Siemens)

603.0
1 1.38 601.6 0.0112
2 7.30 593.113 0.339

L 3 32.94 1.17 587.6 0.187
4 24.63 1115- 476.1 4.52

1-
5 6.129

ALL PARAMETERS ARE FREE

L 1, ¡o . S 0 a c i nq TA ¡Dhm-m) DIFFERENCE
(m) DPTA SYNTHETIC (percenW

1 2.68 74. 90 73^5 0.31:9
L 2 3.733 52. 0(:� 51.56 0. 831:P

3 5.13 34.00 35.54 -4.53
4 7.21) 30. 01) 27.87 7.09

L 5 10.01) 25. 0 C', 25.59 -2.38
8 13. 0) 24. 00 25 . 455 -6.07
7 27. 00 25.95 3.37

L 8 26. Si) 27. 00 26.33 2.45
9 37.3C) El. 00 2b.23 -0.9013
10 51.31:1 25. 00 25.71. -2.35
11 72.00 2z. ok:i 24.92 0.297

L 12 100. i) 24. 00 23.79 0.37,2
13 139, �:) 22. 0C) 21.93 0.28,2
14 193.0 19. ok:,i is.98 0.0763

L 15 2bs. 0 1 E. 00 15.019 -0.141

PARAMETER RESOLUTION MATR10

L +

LL



M i9 ------- PAGE 2

F" UDICATES FIXED PARAMETER
p 1 0. 05

P 3 0.01 0.01 0.85
p 2 -0'02 o'99p 4 0.00 0.00 0.02 0.99
P 5 0.00 0.00 0.05 -0.03 0.33
T 1 0.03 0.02 -0.01 0.00 0.00 0.98
T 2 -0.05 -0.07 ~0.17 0.04 0.07 0.05 0.29
T 3 -0.01 -0.01 0.13 0.02 0.05 0.01 0.03 0.06
T 4 0.01 0.01 -0.05 0.03 0.33 -0.01 -0.03 0.00

P 2 p 3 P 4 F, 3 T 1 T 2 T 3 T 4

L

L

L

L

L

L

L

L

ADARIG



C----
am -,,-2�/ r

Proyecto . ........................................................... ....... x m A; -Vm
Zona: .... .~--/ .. ... . ................... ............ y S.E.V. Perfil.

Observador. ..... « .............................................. z

situaci6n ..................................... ............................
CON8TANTES PARA DiSMITIVO rLCHULUMB&fiGEN

SIMETRICO
MN

se"~ Aw2 UN 1 (.Al fV8051 1. 1 v (mv) POIM) UN 1 (MA) Vol*. V ¡mvi p (ami OMERVACIONES 1 m 10 m 50 m 100 m

1 2.U ¿�j- -14 21,78

a 3,73 IS-21 1
42,92

3 5,18
:70 34

83,51

4 7.2 182,1
Jo

5 lo 13 yo 1/ Iw I -2,r 313.4

o 13A 4SO '19 124 6%.2

7 19,3 d:k v j6 jú 3:10
1.169 109,2

a 26A 3,40 2.266 217,8

a 37,3
-
JO

'26.,r '2C 4.370 429,2

lo 51.8 -lo. o, 1.429 835,1

11 72 ¿-- j<- 16L290 1.821

12 100 31.420 3.134

13 339 60.700 0.062 1.17621
14 193 gi, j 9 11.690 2.301

16 2U 4 o. 22.560 4.474

» 373 43.700 Ir.702 4.292

17 518 84.290 16,820 8.351

la 720 102.900 32.530 16.210

lo i.OW 62.790 31.340

20 1.390 121.400 60.620

21 1.930 234,000 116.900

22 2~ 451.200 225.600

23 3.730 437.000

24 5.180
842~

a§ 7200 1.620.520

m iowo 3.141.510

OMIERVAMONas; FLCHA:
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Interpretación Observaciones:
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0
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E 100-- x
0 %Ep

CL CL

10 100 1000 2-

SPACING 1 10 100 low
RESISTM7Y (Ohm-m)

for: ITGE SEGURA

by: ADARO BULLAS
~ S^' 2ºX Date: 9 1 (M U)
Equpment: A~o Soundbq: 2ºX Azimuth: N-30-E



---------------- PAGE 1

DATA SET: 30XI

CLIEr,,IT: ITGE DATE: 91
LOCATIDÍNI: BULLAS SOUNDIM 30XI

COUNTY: imu) AZIMUTH: E04
PROJECT: SEGURA EQUIPMENT: ADARO

ELEVATION: 600.00
SOUNDING COORDINATES: X: 618500.0000 Y: 4212440.0000

Schlumberqer Configuration

FITTING ERROR: 2.886 PERCENT

L 4 RESISTIVITY CHARGEABILITY THIMNESS ELEVATION CONDUCTqNCE
(ohm-m) imeters) (meters) (siemens)

600.o
5l 53.41 1.36 598.6 0.0255

2 16.74 10.05 588.5 0.600
3 25.99 24.63 563.9 0.947
4 7.12

ALL PARAMETERS ARE FREE

No. Spacinq PA (ohm-m) DIFFERENCE
(m) DATA SYNTHETIC p e! il- c e n t

2.68 36.0C) 36.35 -0.977
3.73 29.00 28.47 1.32

3 3.13 22.50 22.52 -0.0900
4 7. 20 19. 00 19.37 -1.99
5 10.00 1 S. 00 13.29 -1.65
1 13.90 19. 00 lS.31 3.59
7 19.30 19.50 18.93 2.88
3 21. si) 19.00 19.68 -3.i2
9 37.30 19.Oo 19.33 -4.64
10 51.30 19. 50 18.31 3. 4':?
ii Ta^) 17. 00 16.27 4.24
12 100. C? 12.50 12.96 -3.71
13 13Q. 0 10. 00 10.09 -0.984
14 193.C! 8.50 3.4o 1.15

PARAMETER RESOLUTION MATRIX:
"Fll lilDICATES FIXED PARAMETER
p 1 1 o0

ADARO
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r- r-.0
EN m Y:Proyecto: ...... ............................................................ x m A:

Zona: ... fl«Á.«> .....11.ra ................................... y ¿Imb S.E.V. Perfil;
observador; .... .. - ............... - ................. - ................. - .... z X 1
Situación ....... - ................... ........... - ....................

CONSTANTElí PARA DisposiTivo SCHULUMBERGER
SIMETRico

MN

Eso. Esc.
^11/2 MN Vola. V (MV1 ptúm) MN i (M^) Vol*. V (MV) p OIMI OMERVACIONES 1 m lom 50 m 100 m

21.78

2 3,73 42,92

3 5.18 03,61

4 7,2 182.1

5 313.4

o 13.9
Ig 60(1,2

7 19,3 1.169 109.2

a 26,8
J/ 9,1 yo 1256 217,8

37,3
4qffl 4.370 429.2

10 51.8 8.429 836.3

11 12 <' 3MV 16-29ü 1.621

12 300 p 31.420 3.134

13 139 60.700 6.082 1.175

14 193 11.690 2.301

la 266 22.580 4.474

lo 373 43.700 W.702 4.292

17 618 84.290 16.820 8.351

la 720 162.900 32.530 16.210

lo 1.000 62.790 31.340
» 1.390 121.400 60.620

21 1.930 234.000 116.900
22 2.6110, 451.200 225.600

23 3.730 437.000
24 6.180

842~
25 7.200 1.628.520

10~
3.141.510

ORMAVACiONG4: FECHA:



Estudio. Aalz_-Y- a----------- S.E.V. �l��
Depar,M~OM de ~111CO

PERFIL-.:� ......Fecha---------- Rumbo AB-

Interpretación Observaciones:

lo a 3 4 5 6 7 8 910 2 3 4 5 6 .7 8 910 2 3 4 5 6 7 %P
i f K
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1 lí 14

i 13
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i 1 i 1 ;i. í 1 1 1 1 1 1

2 EÉ
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3
i 1 i 1 H

7-11- 11

3 4 5 6 7 2 5 6 7 8 9 2 3 4 5 6 7 8 9A)"
lo 100
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E
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0 E 2-

Laj c
CL

3-

1

10 100 1000 411

SPACING 10 100
RESISTMTY (Ohm-m)

for: _¡TGE SEGURA

by: ADARO BULLAS
DciW Set. 30XI Date: 9 1 (MU)
EqJpm*nt: ADARO Sounding: 30XI Azimuth: E-W



----------------------
31XI ----- PAGE 1

DATA SET: 3!XI

CLIENT: ITGE DATE: 91
LiCATION: BULLAS SOUNDING: 31XI

COUNTV*: (MU,1 AMMUTH: E--(.,¡
PROJECT: SEGURA EQUIPMENT: ADARO

ELEVATION: 590. oc)
SCUNDING COORDINATES: X: 618810.0000 Y: 4211390.0000

Schlumberqer Confiquration

FITTING ERROR: 2.912 PERCENT

L RESISTIVITY CHARGEABILITY THICKNESS ELEVATION CONDUCTANCE

L
(ohm-mi (pfe) (meters) (meters) (Siemens)

590.0
1 60.67 4.01 585.9 0.0661.
a 14.29 18.54 567.4 1.29
3 30.67 14.69 552.7 0.473
4 5*29

ALL PARAMETERS ARE FREE

No. Spacinq PA (ohm-m) DIFFERENCE
(m) DATA SYNTHETIC (perceint)

1 -2 . ��-1 13 58.00 53.48 -0.833
2 3.73 54.Oo 55.52 -2.32
3 5.11,3 50. oc) 49.36 0. 270
4 7.20 42.00 41.02 2.32
5 10. 00 32.00 30.75 3.27
6 13.90 22.00 22.41 ~1.36
7 19.30 17.00 17.92 -5.44
8 26.30 16.00 16.42 -2.63
9 37.30 17.00 16.12 5.16
io 51.30 16.Oo 15.56 2.71
11 72. 00 14. 00 13.88 0.793
12 100. 0 11 . 00 11.19 -1.76
13 139. 0 8.30 S. 48 -2.19
14 193.0 6.30 6.68 1.72

PARAMETER RESOLUTION MATRIX:
F" INDICATES FIXED PARAMETER

p 1 0.89

ADARO
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Al-

Proyecto: ...... - ........................... ................... ....... x C/,?ff/O E- - ¿K/
1 mA. 6:¿;p j¿¿j7

Zona ..... ..... .......... . ........................ . .... . .............. y -4211J)iQ S.ES. Percal:

observador. .......................... z _X

Situaci6n .................................................................. CON6TANTL6 PARA DISPOSITIVO SCHULUMOL11GIER
SIMETRico

UN

Eso.
9~ AW2 UN 1 (MA) Volt. V IMV) UN I.A) Vol*. V (MV) p (LIMI OBSERVACIONF11 1 m 10 m ho m 100 m

1 2.u j�o v V ¿Y" 21,78

2 3,73 o sí, J- 42,92

3 5.18
-ur 83,51

4 7.2 4z 162,1

o 313.4

(1013.2

19.3 1.159 109.2P.c 11 -
a 26,8 2.256 217.8

a 37.3 4.370 . 429.2

10 51A
C/i R.429 OX.1

11 72 SIL) IS.aj- 16.290 1.621

12 100
4 31.420 3.134

13 139 60.700 6.062 1.175,f3-r /J-

14 193
A> MW o. Or 64 11.6110 2.301

15 268 22.560 4.474

lo 373 43.700 Sr.702 4.292

17 518 84.290 16.820 8.353

la 72»0 162.900 32.530 16.210

le 62.790 31.340

20 1 �W0 121.400 60.620

21 1 M30 234.000 116.9w

22 2AW
46 1.200 225.6W

23 3.730 437.000
24

842~

25 7.200 1.628.520

» IOAM
3.141.510

O@MAVACION55. FECHA:



r Estudio ----18..�
D*Plrtamew% de Geofísica

.........

Fecha- Rumbo PERFIL--X/-- ----

Interpretación Observaciones:

2 3 4 5 6 3 310 3 gio 2 4 5 S 3

6
i j

3

2

7

5

2

7
6
5

5 6 8 9 5 6 7 9 91 5 6 7 3 9
10 lo lóa



TI¡

10 100 1000

SPACING (m) 100MUN�

for. ITGE SEGUM
by: ADARO BULLAS
Data Set 31A Dote: 9 1 (MU)

1 Azimuth: E-W



L
L --------------------

b2x. -------------------- PAGE 1

DATA 5ET: 3211

CLIENT: !TGE DATE: a
LOCATITM BULLAS ECUNDING: 3EXI:

COUNTP: (MU) AZIMUTH: E-¡,,¡
PROJECT: SEGURA EQUIPMENT: ADAPO

ELEVATIM 620.00
SGUNDING COORDINATES: X: 110200.0000 7: 4210700,0000

Schlumberqer Conficuration

FITTING ERROR: L.151 PERCENT

L RESISTIVITY CHARGEABILITY THIEMESS ELEVATION CONDUCTANCE
(ohm-m) (pfe) (metara) (metera) (Siemens',

620.0
2 10 ál: 1.13 alE.3 0. 00800

2 33.3.11 5.51 612.7 0. 1 =Ti
3 15.40 63.02 549.7 4.OQ
4 9 . 8-1-�

ALL PARAMETERS ARE FREE

No, su ac i nQ PA (cmm-m> DIFFERENCE
(M'''' DATA SYNTHETIC (percent)

2 . 13 145. �:) 145.14 -0. 399
2 3.73 10 b. C*1 104.9 0.985
3 5.18 17.0) 17.73 -1.09
4 7. 2 0 44. 00 43.77 0.31,3
5 10.00 32. 00 3 1 . 8 P_ 0.347
6 13.90 25.C.), 25.29 -1 . tl:9
7 19.30 2 1 . 00 20.75 1 . 17
8 26. S Ci ¡S. 00 17.92 0.419
9 37.3C 16.00 is.45 -2.31

16.00 15.63 2=
11 72, 00 15.0C', 1 4 . 91,5 0.315
lo 511 3':�12 00. C) 14. 00 14.11 -0. 800
13 139, i:� 13. 00 13.0.3 -0. 230
14 19 3. 12. M.i 11.91 0.662
15 2bs. k:, 11 . 01) 11.02 -0.271

PARAMETER RESOLUTION MATRIX:
"F" iNDICATES FIXED PARAMETE.P

ADARC,
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Proyecto: ..................................................... x ín A.

Zona: ...... .. ........................... y S.E.V. Perfd:
observador. .?�. . ........ . .......... z

Sicuaci6n ........... - ......................................................
CONSTANTES PARA OJU-OSIUVO LCHULUtÁULhUEM

SIMETRICO
MN

Em.
L~" ^ala

M"
¡..Al Vola. V (MV1 ptl2m§ MN i 4.A) Volt. V (MV) p Omi OUSERVACIONEG 1 10 m 100 m

1 2.68 1 jV f-.70 21.78

2 3,73 -4¿0 42.92

3 5,18 c 83,51

4 7.2 162,1

5 10
313.4

4 13» W6,2

7 19.3 JO-i -21 Naro -20 1.169 109,2

26,8 2.256 217,8

0 37.3
Ifo 4.370 429,2

10 51,8
391- lo 16 1.429 ".1

11 72 15, 16.290 1621

12 100 31,420 3134

13 139 '9100 '13 60,700

14 193 1,690

15 2W 22,560 4.474

le 373 43.700 9.702 4.292

17 bis 84.290 16.820 8.351

le 720 162.900 32.530 16,210

la 1.000
62,790 31.340

20 1.3W 121.400 60.620

21 1.930 234.000 IW900
22 2.680

451.200 225.6W

23 3.730
437.000

24 5.180
842.860

20 7.200 1 620 620
21 1

3.141.5101
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Estudio
Deporte~ de Geofísico

---------------------

Fecha- Rumbo AB-- PERFIL_.,�/

L
Interpretación Observaciones:
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1000: 1 1

2-

3-
x100,--
E

5-

10

10 100 1000

SPACING 1 10 100 1000
RESISTMTY (Ohm-m)

for: _¡TGE SEGURA

by: ADARO BULLAS
Dato Set. 32XI Date: 9 1 (MU)
Eqtúpment: ADAM Sounding: 32XI Azimuth: E-W


