9. WEIKEFER (TDIP)
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T AR R i D 4 6
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0.3 BB IBTEE oo 8
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GDP-32"' INSTRUCTION MANUAL

9.1 BIE

EFN4A

IR (TPIP) P RIAHAZ X —HH¢ (cross—correlation) ¥, fEIEMD (RP) B
XP8iE (lock on) KIAE S, 1M R B CHEAT AR AEBUAR A7 (it e FH~F- 12

SR INTE— ﬁ%#@ A 20 RIS B LA A3 B AR B AN S S G B . S HE AT

KRBT T B AN & R i 8L

AR Y5

FRUESTR I M 0. 015625 (1/64Hz) % 32Hz.

JEW A%

ﬁﬂﬁ%(mw>ﬁgﬁ$ﬁ N R R IE R A, IR AR B (MAV) Y8
, HILUVE BRI EBIR GEm)

KR

I, (TDIP) U A e A VB A7 T I A e S o

Hrd:s BEHIRE (TEN) FIZKBEE B (NanoTEM) 2 F2)7 tiE /S fe it dr e 7t

BB G IR F I B I L HERCH 26K BRI, IS B I 3 T R 119 SR
2R o
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TIME DOMAIN INDUCED POLARIZATION (TDIP)

9.2 FEFFERME

S A0 R P SR A M I L S N F F%ﬁﬁ? , BT R M) o
%ﬁ%o

— B AR RS LN TR A RS W L — AR . AR 1 B A 2 0 i
T%ﬁm

B 1 —HIhiE

4 I~
™)
MULTI-FUNCTION RECEIVER

0192 TDIP0538 11.7 08 Jan 18 10:17:44

BERA: I — o T Sytronoss
s [Fl 2

Gain Mode: Noisy Units: Meters
WIRABGR: M R K loving Averege Filter:  Enabled
%j%;éﬂ %%ﬂ;",jg CONTINUE: Next Menu, ESCAPE: Prev Menu

Bah Pk as. 1847
CONTINUE: K —/N3EH,
ESCAPE: Hij—/NH

Filelrlrr]r
BO660G

cp ZONGE ENGINEERING & RESEARCH ORGANIZATION, INC.
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GDP-32"' INSTRUCTION MANUAL

PRI PTG B0, B FEE AN S EL . ] T g AR A M IR R (TDIP) ik
AE:

ERA
%Jﬁﬁ.in-% A Fhhe B P L
= R — AR D-D
= ER— AR P-D
= AR TR Sch
. FRE Grd
= HR—HR P-P
= HTF D-H
- AT LAB

WIS e R SO R VUKL, T 4t nsk Ax {7 BRI Bx A BB HIMESE Y ., Xk
LM (B AR AL

URIEEH T HE R, AT R s F LR
DR PR S AT AR CF 5 KD FE SRR CEKD , DURAG IER I

PR (RREAK) o EARSEA R E 2 )5 a‘“, BNASE, TR LS e ) e A
e . SOEZ Tk, SHSEHERNERT.
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TIME DOMAIN INDUCED POLARIZATION (TDIP)

B

ISR (TDIP) PN =P A A

2R AR

Al — [R5 AR BOE FAUN A AN LR AT R I, HL 28 [R5 (AR AL A3
S Rk, BlOWURUR AN ZUEAT S GDP—32" RTINS o iX
PR REE T IEAE AR Z5 1 B AT R B i I Bt o

EFXKIZ (Non—ZERO Tx) —XAHERZE (G) MG N TR ARF AL
ff) GDP—32" HAEMINGOL. X FRF I SR RIS IR S8 0E . BUER
EHAEBHERAE I BA 107 i s R e v, X PR e /s 4
TR RS

sep — i A (ZERO built) AIAHLELE H XMT — RN HIZ A HIE AL,
HT 5P sl AR A E . X —FEFIE S X — 358 (cross—correlation)
IESRIZEWIERE, KRG, CAFD A AP0 o EARE AR T 75 4%
PR, ZIE BT RS S I e (TDIP) Hidis

B B L B, AEROATE 1OV, S st BB P R
SR BRI SRR T 2. 25V,

R

ISR (TDIP) PNy A N P Fh A2 .

ERR (BE)
M7 — M AT MR A IR . A S H LA AT L 0 R e A 1) 5 PO O i 0 %
M P EH H - ROIN T DB 2 R AR WS I 2 05— NI 5
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GDP-32"' INSTRUCTION MANUAL

PRt 2—BAE R AR
W TR — AP ORI, g — A
CIE T SE bR S (G VNUET IS

0210 TDIPOG13 118 08 Jan 18 15:04:01

N 2o o e e B N /
ﬁu%aﬁﬂzﬁgfﬁ‘ :jyiliﬁ%i‘& (Ay) 1 OPER  SWITHTX ID 1 A-SP 100
Y ARG S R I bR s A J0B 94001 LINE 1N SPREAD 1

;J—/
)

J
i MULTI-FUNCTION RECEIVER

CONTINUE: Next Menu, ESCAPE: Prev Menu

000000
DATA §f EXIT f CAL § GAIN SP CRES
F7 F8 F9 F10 F11 F12
cp ZONGE ENGINEERING & RESEARCH ORGANIZATION, INC.
PRt 3—HIESHR

YT, WEE RRE “IF” (ON)

“X” (OFF) B “Z%” (REF) . #k MULTI-FUNCTION RECEIVER
ii@Tﬁ@é%ﬁ%ﬂﬁ_ﬁﬂX%‘%%" 0210 TDIP0613 11.8 08 Jan 18 15:04:01
CH OPER SMITH TX ID 1 A-SP 100
JOB 94001 LINE 1N SPREAD 1
EEEIF (ON) % (OFF) « 3% Qo
(REF) . REF LZH T2l st A 2o 2

CabFERhD A& . 3 O

Enter channel parameters
Ch Info

0000
BE6606

cp ZONGE ENGINEERING & RESEARCH ORGANIZATION, INC.
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TIME DOMAIN INDUCED POLARIZATION (TDIP)

B A—BAERER

— HYASHOAIBIE CABOE, FEARN R 2 8o Tt

MULTI-FUNCTION RECEIVER

0210 TDIP0613 11.7 08 Jan 18 15:04:21

3N ouT
4 Cycles Tx Curr 1

G0 Gl G2 Atn SP GGGA
1 1 10UT 0.00 0000
1 1 10UT 0.00 0000

CONT-Set gains, ESC-Prev Menu

00000
BE6606

cp ZONGE ENGINEERING & RESEARCH ORGANIZATION, INC.

DUR Rt P MG RE VI 1)«
*
BAESR R LTI F9

2
o BRI AR F10

T
= M2 AR F11

CRES

= R LR F12

£
= PP A F7

OB HE I EZAE R, S TR — U fe Ty . WOREER <ol GDP—32" #lie
PLIAS B2 W58 T — L
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GDP-32"' INSTRUCTION MANUAL

9.3 HEdisR

CONTINUE
R op L B N s . (TDIP) BFANI & ) U&%ZTEL{&%}T%J:T&FF RIS S CTR
ARBBHLBEE PG R, S HHNE.

H ¥ R AR L5
B B S AR A — AR AR R AN R A R R L hR R R . I B AN S HOR R AT
VIR P B
MY fE b — fE B
[N k7
AR M ()
Li¥iv K CEE)
B FpE (BEE)D
R B~ e % BAT (BEE)
BIEGEER
AR SMITH
RILENE (TX 1ID) 1
A—[aJf% (A—SP) 100
f£4% 94001
Mk 1 5 (&)
70 1 (55E)
HESHF
HiE ETRSY
1 H 1
2 IF 2
3 K
B RER
SIS 0.125 Hz
S 4

KIZHI (TX Curr) 1
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TIME DOMAIN INDUCED POLARIZATION (TDIP)

WU I 2 Bt R4 Bt Yk oA

= JEHIE 1OF0 2 0

o HEVMBHR O, MR/ B (A/D converter) FERE— & A 2 BT &4
HE

= IR EBRE T (BOE)

MULTI-FUNCTION RECEIVER

0210 TDIP0613 11.7 08 Jan 18 15:04:21
Survey D-D

X 1 Rx 3N OouT

125 Hz 4 Cycles Tx Curr 1

CH G0 G1 G2 Atn SP GGGA
1 ON 1 1 10UT -7.14 0000
2 ON 1 1 10UT -3.98 0000
3 OFF
4 OFF

CONT-Set gains, ESC-Prev Menu

Filelrlrr]r
BE660G

cp ZONGE ENGINEERING & RESEARCH ORGANIZATION, INC.

R RE

G01G11G2 i_l—/]‘-]i O\ 1 %D 2 2&0 %ﬁﬁ%ﬁ&ﬁyg%{jiﬁo

Atn (IR TR0 (55 5)

SP (HH) H L AMAE S 8 A7, 1nv, 508 8-3.98 mv.

GGG X GOy GL AT G2 eyt aive s (BL 2 WIRERRIR) o« A rh i 75 2%

GO. Gl A1 G2=2'=1

AR E G EN . AME A, REITHRICERAE . DUN BB B “Me s B, Py
HABERIZE 1 56 I G2. B WLHNEE 6.5 15— T3S
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GDP-32"' INSTRUCTION MANUAL

if;‘?, FE 0t BT A i FH A 0 4R DU A 5 A B s (B%EIE?EE%%%EW&%) JEH.
gE BB R SL M s CHIEAERESGF) .

MULTI-FUNCTION RECEIVER

0211 TDIP0613 11.7 08 Jan 18 15:07:46

Survey D-D Stacks 1/ 1

X 3 NOUT ISys v
4 Cycles Tx Curr 1

GGGA
0 0000
0 0000

CH SEM W
1 ON 0.07  -0.
2 ON 0.02 0.
3 OFF
4 OFF

Taking Data

D0OROE
BO6686

cp ZONGE ENGINEERING & RESEARCH ORGANIZATION, INC.

AR R
SEM B — MG E bR E (R

M PR (ZAR-P/REEZRY) o FRHAGE N 8 BRI (0. 125H2) X IE
e ERAE 0.45—1. 1 XA IR . T J S st = (1 Hicdia S A T
X BRI 1
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TIME DOMAIN INDUCED POLARIZATION (TDIP)

STOP AVG
eS8 IR, SERCREE (EJU;‘?) » BRI

J
i MULTI-FUNCTION RECEIVER

0198 TDIP0613 11.7 08 Jan 18 11:36:42

Survey D-D Stacks 1/ 1

X 1 Rx 3NOUT Isys lu
1 Hz 4/ 4 Cycles Tx Curr 1

=
)

CH N Vp M rho  GGGA  SEM
1 ON 1 0.9999 0.0 1885 0000 0.02
2 ON 3 1.0008 -0.0 7540 0000 0.01
3 OFF
4 OFF

0.
1.

CONTINUE to save, ESC to discard

000000
5 6 6 6606
F7 F8 F9 F10 F11 F12
cp ZONGE ENGINEERING & RESEARCH ORGANIZATION, INC.

S iR
Vp  THERIRIERE (AL T I A HE G D 1k (OND ik
M FRIFEHR (PR
rho  MLHLFHA (KR4 2K)

Section 9, Page 11 May 2002



GDP-32"' INSTRUCTION MANUAL

CONTINUE STOP AVG

1 I (A K (ol I SR i) bR ot o BRI ME— DX e B
Hys (0095) T AR 47 1AL -

MULTI-FUNCTION RECEIVER

0212 TDIP0613 11.7 08 Jan 18 15:08:59
Stacks 1/ 1
3NOUT Isys 1v

4/ 4 Cycles Tx Curr 1

Vp M rho GGGA  SEM
10.0 1629 0000 151.62
10.0 6550 0000 146.12

CONT-Take data, ESC-Prev Menu

00000
BE6606

cp ZONGE ENGINEERING & RESEARCH ORGANIZATION, INC.
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TIME DOMAIN INDUCED POLARIZATION (TDIP)

ARIEE

»
R, QORI R AR R . B DL R A R

Ji
Block: 0212 Total: 0212
TDIP0613 2000-01-18 13:50:31 11.7v D-D 26.7% 30.0DegC

X 1 Rx 3N ouT
125 Hz 4/ 4 Cycles Tx Curr 1

=4 v
A~

MULTI-FUNCTION RECEIVER

CH N MAG ¢ rho GOGA SEM  SP
1 ON 1 0.999 0.0 1886 0000 0.02 -7.14
2 0N 2 1.0008 -0.0 7542 0000 0.01 -3.85
3 OFF
4 OFF

Plot Skip
Data Flag

000G
e e

cp ZONGE ENGINEERING & RESEARCH ORGANIZATION, INC.

P LAY A7, N 2 BRI AR B . O T BN, 4 LK ' .

AR, 1% ' .

B Wi B TR A T, G O WA 1.

I B ddi 2 — AR s (T 19 M =0, JFHLEL Vp A1 19 CElie s 880 X 13 AN 2 1Y
TR TR NEEARME S GRS B, CE TP A

B 4% ol RN 1) it EL A% (Y I
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GDP-32"' INSTRUCTION MANUAL

Plot Data KI/R¥idl - # o V7 A BZRSE I CeEsl) 2R

L . F e . _ S
Skip Flag Bfrsic - }“ﬁ, A A 2 5 L0 U 1) 50 s B A s sl Bt 2 T
A XY o X bnid il R RE R O, LT U R 2

et iy, wlbmac i EeE il ki ﬁi"ﬁ—bﬁ, T ER
“X” R
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TIME DOMAIN INDUCED POLARIZATION (TDIP)

0.4 FEAZIEIR
B LA SR 2 S

Program Data Header

Dipole-Dipole array used Card status:
0003 \ S%Sfeesc![ or Failed
TDIP0528 94-03-15 14:44:02 12.6v D-D
OPER 1 TX ID 1 A-SP 100.0 .
JOB 91001 LINE 1 N SPREAD 1 Gain factors
for each card
1 DiffAmp Notch+60,3-50,3 S/N 185 Passed 1.00192
2 DiffAmp Notch+60,3-50,3 S/N 177 Passed 0.99835
3 DiffAmp Notch+60,3-50,3 S/N 61 Passed 0.99921 Analog card
4 DiffAmp  Notch+60,3-50,3 S/N 57 Passed 1.00329 information
5 DiffAmp Notch+60,3-50,3 S/N 60 Passed 0.99876
6 DiffAmp Notch+60,3-50,3 S/N 66 Passed 0.99586
\ modification level indicator
Main Data Block
0004 SEM's in ms
TDIP0528 94-03-15 14:55:48 12.6v D-D SPin mv
Tx 1 Rx 3N OouT /
.125 Hz 4 Cyc Tx Curr 1.00
1 ON 1 211.60m 2.6 398.9 0300 47 2.96 1.23K
2 ON 2 212.13m 2.6 1.599K 0300 .47 0.12 690.1
3 ON 3 212.16m 2.6 3.999K 0300 .47 -0.56 1.02K
4 ON 4 211.96m 2.6 7.991K 0300 .46 -1.78 2.27K
5 ON 5 211.76m 2.6 13.97K 0300 .48 -3.56 1.17K
6 ON 6 212.09m 2.6 22.39K 0300 .47 -5.92 1.63K

e

Contact Resistance in ohms

Section 9, Page 15 May 2002



GDP-32"' INSTRUCTION MANUAL

X EEH LA — A RC P28 AN —MEE RIS AIEN LRI . RC MZSATR -

50 K 1 uF

50 K

Ha b 0003 SR P EEbr . AR E R IR IBIRAAE EBE, B IRE e S b dlf 5
AN

CONTINUE

Hyu bl 0004 RIZHc G T Ho AEhE— Kol F Y1 i 47 S 5 A\ 5dls & 11 o
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TIME DOMAIN INDUCED POLARIZATION (TDIP)

95 Hu

NI ISR BT TR 2 Swift (1973) 8 N ok . T8 eorm, 75—
STOP AVG

ﬁﬂ?ﬂ?ﬁ%%%ﬁi?i@ﬁﬁﬁ%T, B LR e 1 A R AR S5e e . B A= RP Ek

AR R /AR A A

XN FER M)A Newmont 1EN “AI58HF (Newmont) FaifE” FHLERLL T Zonge A all. H

B BT AN S ELIE R “ A2 tE” | (B e ] LLE DK XA “Zonge FrifE” bl 1.53 15

Blo h TR, BAMIRORE T ISR A 0E 3o I HLAETRATT 0 it A0 BERE f 3> ks
A “CAGRERUE”

1E 0. 125Hz (8 &) I, “Zonge brtfE” A
T 1.87
= x——x
1024 Vp
Horr, T&SFEN, WML (Vs) BRMrH E RS 0. 45 F23) 1.1 .

B JEIHA 1024 ASREERL, Vs s2BF 1/4 3 256 fiaMin b 83 ANz F. e W7 v s (1]
EI WD W 13 NS, 8 0. 125Hz 448 N L 150ms [A)EHEASK) I de S5 5 4
HeE, BN THAEREOE NS 4. 5. 6 M 7 KR, 76 0.125Hz, HAMH
500ms 3] 1100ms. HFRAENT % 2> 50ms, A LASLUTME R LE Zonge #n#E 78 HE SR FH(IK— L6,

AW =W — A IERT S E (FF 10 ms N &
= (150ms [A]FE M Vs (IR / (VpX19)

FHZ, M=T/1024X 1. 87X 19X Y W,/10
Horr, 1. 87 Jy Swift 4K
19 &45F 150 ms B & IV HE S5
T/1024 & T, BFHIRS .
LU ZAE 0. 125Hz (8 BRI 441~ HIRIHEL Zonge FrifE M ATLME ) 22 X
M= (1.87X9X1) X (W4+W5+W6+W7) / (1024X10)
Wi ETEE] 0.5Hz (2 B0 ), 5 IASRAE fiA)hoh 1024 (B — kA Hy 256 £, WL 256 570).
#E 1Hz I SRRy 512, KA E I 5 5 0.125Hz BT s aE b, Bt LLFT BN 46 A A1 ) # =X
H1-T7E 1Hz BRSO 8 512, A2 1024, [#] 1Hz I 78 e A0k -
M= (1.87X9X1) X (W4+W5+W6+W7) / (512X10)

Z2% . Swift, C.M., Jr, 1973, The L/M parameter of time domain IP measurements --- a
computational analysis, Geophysics, v 38, p 61-67.
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GDP-32"' INSTRUCTION MANUAL

9.6 MEHE DK EIE R

0 U 1024

1024 points per waveform
at all frequencies

Tx Tl
turns R [ — _
off o
(N I NN EEEEEEEEEEEEEEEEEEE
64 points 7 Window 1 Window 2
averaged points 19 points 19 points
for Vp skipped averaged averaged
1.0
v
Vv 1
P 2 3 4
— 5 6 7 g g 10
| O s e
. I
0.0 _ _
58 points 83 points
o thru 57 58 thru 140
0 Time values apply
Tx 451.38ms 1097.32ms to 0.125Hz only.
turns 7.8125ms between each point
off Newmont Standard

approximation
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TIME DOMAIN INDUCED POLARIZATION (TDIP)

9.7 EfHMEE

IO 22 38 BRSO LIRS, AR A2 e G 3 AR S i) . ISR i el e = 25 25 W s B
HHSE G BE 2% TR e A JBOK 2 13 E TR SRR B 512 o

GDP—32" by B Ky VR o 10V, AT B8R As X P il ik
BT, (HOKE DL vy MR P AR A SR i S A AR

FAVRI, Il (AT B, e 22— ArAE AR /A — R R #h 2 2% il (BEERA) [l
R PIRA R (B _E (¥ COM) AR th Rt (AR LK) CASE GND) E. 51X (2
%) AR AR R, I HLE DB I Bl (1 iR B A AR O o 32wl e e & AT (X 7
TS TN VS AR

Z 55 DB IR B, 3B TR — SRR AR (BREER)D 1S R S

IR T A B AR LI — AN LT A, e K 22 5 A i Ve S AR PR e R 0 Ffi
M) R R <F 2 30em X 30cm.

T B R T R LB SE B, A S R S 2 AN A H AR [R] IS AR e (
COM) Flff{A$:H (CASE GND) .

HARAG B U AR, Zonge A ] ERE AR AL SN /dan AR FoRE AR R e (COMD 554
R4EHL (CASE GND) 35K,

BrE: CDP—32" BN HLHIFR el B, B (COM) R A #Hs (CASEGND) /il %
— PGB EE (captive jumper) .
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GDP-32"' INSTRUCTION MANUAL

BN E

Receiver Setup for Resistivity, Time Domain IP,
Resistivity / Phase IP, and Non-Reference Complex Resistivity

Porous Pot

Electrodes h ﬁ
PPE/1 )

Wires from BR12W

or BR12WR
(= )
4 doen
e 0 oo 0 0

o) Signal Input through
10 32/8 meter/connection
() panel

CASE GND, COM

[ [
. o o
1] a0
O Cooocoooog
000 40
0 ooooon geg *
O o0ooooa ggg O30

Side panel
GDP-32

Geophysical Data Processor

GDP-32"
Reference Porous Pot
Electrode Electrode
PPE/1
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TIME DOMAIN INDUCED POLARIZATION (TDIP)

A2 55 2R B B LA

Receiver Setup for Resistivity, Time Domain IP,

Resistivity / Phase IP, and Non-Reference Complex Resistivity
Using the Roll-Along Cable

r Takeout r Connectors K IPX XXX Cable Section

{1 {1 {1 {0 {0 {11 0

Porous Pot
Electrode
PPE/1

IPC XX Cable Sections
IPC50=50m

IPC 100 =100 m

etc.

IPC/GDP Cable using
channels 1 through 6

~
D| 00000000
*° °* 00000000

° O
& |
\ =)
| | | I |
( c— o 000 CASE GND, COM
[ | oo (o)
‘ o [ o
O =iaim= [&IID EEB ANALOG 1/0
(m} (o] O o
O o o
0 oooooo - 0
0 O00o0ooo O¥0 g o Side panel
GDP-32
Geophysical Data Processor
GDP-32"
Reference Porous Pot
Electrode Electrode
PPE/1
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GDP-32"' INSTRUCTION MANUAL

RIENATE

Tx Setup for Time Domain IP, Resistivity/Phase, and non-Reference CR

VR-CN/6 Cable

Voltage
Regulator
VR-1

Generator
ZMG-30 ETS-9/40
Switch Box

ETS-IN/40 (oo ]
o )

GGT-30-PW
Cable g

EHACHE X))

7

(P ro - ]

\

XMT-32-CN/6 Cable

“0le
oo'
G B B F* wire from

Transmitter
Controller BRI2W or
PR/IW with PWI

XMT-32

Aluminum foil or
stake electrodes
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