9. WfELEKHEIER (TDIP)

0.2 FEIPERAE ..o 3
IS R h 2 3oy S 3
I o Y S 6
IR S R U S 6
I s - S 7

0.3 BB TEE oo 8
A S 8
e T 13

0.4 FEZSBIE B e, 15

0.0 T e, 17

O I T = T 18

0.7 BT R oot 19
g 11 20
LR RZ YR e A1 11 21
R LA oo oeveeee oo eee oo e e e e e e enene e 22
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GDP-32"' INSTRUCTION MANUAL

9.1 BIE

EFN4A

I (TPIP) FEPFIFHAC X —A#H2% (cross—correlation) ¥4, ZEAE[MID (5¢20) Bt
P FFB (Lock on) KIA(E T, 1M R B CHEAT AR AEBUAR A7 (it e FH~1- 2

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 Y [

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

JEW A

ﬁﬂ&%(mw>mgﬁ$ﬁ NN HUEERIERE RS, MR AR B0 11 (MAV) JEYK
, HILUVE BRI IR G2

KRR

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

HrE: B (TEN) FIZKBEE I (NanoTEN) Y dF2/7 113 I e i dr. 71

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

9.2 REFEHAF

P AR R B R B R S N\ F %ﬁ%ﬁﬁ? bi%s, izhzfilﬁlﬁ‘a
I 5

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

Rl — VIR AR B
4 I~
™)
MULTI-FUNCTION RECEIVER

0192 TDIP0538 11.7 08 Jan 18 10:17:44

BERA: I — o " Setronoss
s [Fl 2

Gain Mode: Noisy Units: Meters
WIRABGR: M R K loving Average Filker:  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.

Section 9, Page 3 May 2002



GDP-32"' INSTRUCTION MANUAL

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

S ERA
%Jﬁﬁ.ﬂl-’fﬁ AT BRI I —
= AR — R D-D
= ER—EK P-D
= JitAl DURHA Sch
- BREE Grd
= R — R P-P
= HTF D-H
- AOHES LAB

LS S R B O AR DU B, W) AP Ax 7 ERT Bx AEDKFHIELESER b KRR
AR (L k) A7

ARG TE TR E R, KA R R R B
SR IE PR B I A CFI7 KD FEE SRR ACRE KD, BLSRAS IER 0

ML (ERHERD) . 7EARSER RN 2 &, MK, TR 2
IS, KE L TR, B IR .
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TIME DOMAIN INDUCED POLARIZATION (TDIP)

B

B H (TDIP) Wl P = M AR G Y

1 7R AR

Rl — [RS R ABE BN U ACEHLRAT AR R RN B, I HL 2 R 25 A MU A 85
€ (TR FPIEPE, WA REN L AAT S GDP—32" [RIARAEMII B o X
PR REE T EAEANR Z5 1 B AT R Bt i 1 Bt o

EFRIL (Non-ZERO Tx) —XMHAERZE G) BN TR — M EFAIE
HLEAK GDP—32" $AEMING Il X —FEF 1 Se B AR AR I XHE 5Pl
ST SOIENAER R AN A RA 10 s M AT P, X — R PR IR e 75 2%
(RGeS AT CR

Fe— i —ANFA (ZERO built) RIEHLEE —A HXMT— RV il g5 42 6l
R IENL, H TR BB . X — R IE A X —H15% (cross—cor
relation) JyVZlid KAWL KL, RIG, LARDEHKAEHFI 9. 15
IR ECAR T 75 4 F N, e B nT OB I IR el (TDIP) Hcds o

BOERAOY “BRFEY o X BRI, fEmOKHAON L. 0V, B A A TR AL O
gy P CARUE” TS R R K H Ol 2. 25V

R

ISR (TDIP) PNy A N P Fh A A .

B (E)
MRS — A M A IS o R F LA AR o A e A [ A0 AU i e 8 o
W P EH H - BROIN T DE B 2 R A W I 2 0 55— I 7
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GDP-32"' INSTRUCTION MANUAL

R — BRI RE

W i —AF R Tid, SR
A GAEA H IR S ARG 15 B
R ERREEREE, JORIR (Ay) 1

- RSN OPER  SHITHTXID 1 AP 100
YAR BRI S i 26 Ak J0B 94001 LINE 1N SPREAD 1

;J—/
)

J
i MULTI-FUNCTION RECEIVER

0210 TDIP0613 11.8 08 Jan 18 15:04:01

CONTINUE: Next Menu, ESCAPE: Prev Menu

Filelrlrr]r
BO660G
F7 F8 F9 F10 F11 F12
cp ZONGE ENGINEERING & RESEARCH ORGANIZATION, INC.
B3 —EESHUHF

MRYEFTEL, W EE won g “IF7 (OND

“X” (OFF) B “Z7%” (REF) . ik MULTI-FUNCTION RECEIVER
R THSE R IR — e BT 0210 TDIPOG13  11.8 08 Jan 18 15:04:01
CH PR SHITHTXID 1 A-SP 100
J08 94001 LINE 1N SPREAD 1

WFEIF (ON) « X (OFF) . #Z% Ry N
(REF) . REF:HH]Fscl s gy ( P 2
R B . 2o

Enter channel parameters
Ch Info

0RO
BE6606

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

B4 — B REH

— HANASHONEITE M1y, AR 2 8o Tt

MULTI-FUNCTION RECEIVER

0210 TDIP0613 11.7 08 Jan 18 15:04:21

3N ouT
4 Cycles Tx Curr 1

G0 G1 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.

LUN R A B4 Vg )

[%
= RUER RS F9

[GAJ
= WREIRATAIE AR g F10

T
= AMEERAL F11

CRES

= R R F12

o
R IEE F7

ORI EZAE R, S TR — U Py . WORESR <ol GDP—32" #lie
LA B S I N T — AL &
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GDP-32"' INSTRUCTION MANUAL

9.3 HdEisk

CONTINUE
R LA T I i, (TDIP) BFANIN &) U\iﬁ%&%)ﬁ?ii‘ﬁ% AR -
ARUBHLFT I PERME R, S HNE.

PR A LA
T8 A N S R A B — A AR B A 2 R L B s . I T B AN S BOR E
WILETE P B
=gt fE B — fE B
B k7
g AR A (BEE)
FAT K GEE)
WA g ()
DRSSPI BT ()
BIEGFER
BRAEE SMITH
KIENLE (TX 1ID) 1
A—Ta]Bgs (A—SP) 100
1145 94001
bES 1 5 (&)
7 1 (&)
HESH5
HiE G
1 I 1
2 VAR 2
3 K
BERER
AR 0.125 Hz
JH1 341 4

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

R AR B R

 JEIE LRI .

o VB HL R ORI, B/ B SE (A/D converter) ZERE— & B 2 B OV
U

A5 H ST E)

MULTI-FUNCTION RECEIVER

0210 TDIP0613 11.7 08 Jan 18 15:04:21
Survey D-D
3 N OUT
4 Cycles Tx Curr 1

Gl G2 Atn SP GGGA
1 10UT -7.14 0000
1 10UT -3.98 0000

CONT-Set gains, ESC-Prev Menu

Filelrlrr]r
BO660G

cp ZONGE ENGINEERING & RESEARCH ORGANIZATION, INC.

B fALRE
GO,G1,G2 M50, 1MI2%%. FTT #0225
Atn GEWAY) RAEREE G74%)
SP (HH) LM 55— K —7. 14my, %5 18 H-3.98 mv.

GGG KGO GLAT G224 25 1T (L2 ZEIRER) o Al p 386 25 2%
GO. Gl Fi1 G2=2"=1

AR E GG AME A, RS THAICEREEE . DU BB A B sl “Ie s B,
P s B 2 O 0 45 G2, 2 WA /NS, 5717 — R 1 i
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GDP-32"' INSTRUCTION MANUAL

STOP AVG

if;‘?, TR0 BT A FH G R A2 DA S 8 (B AR o8 iR 42 i 14 S i ) I H.
gE BB SL M s CHIEAERESEF) .

MULTI-FUNCTION RECEIVER

0211 TDIP0613 11.7 08 Jan 18 15:07:46

Survey D-D Stacks 1/1

X 3NOUT ISys v
4 Cycles Tx Curr 1

GGGA
0 0000
0 0000

CH SEM I
1 ON 0.07 0.
2 ON 0.2 0.
3 OFF
4 OFF

Taking Data

D0OROE
BO6686

cp ZONGE ENGINEERING & RESEARCH ORGANIZATION, INC.

R
SEM B — MG E bR E (=R

M TR AR (ZAR-F/AREGEZRY) o FeHIAE Y I 8AD 4 4 (0. 125H2) X IEHK
L PNAEO. 45— 1. TIX TA) R 730058 1) o e o ) el e ) el A2 AR T iX —
PRAERE— 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.

B AR
Vp  HERRIEA I CRL T I SAHES D 7 (OND L)k
M FRIFEHR (PR
p ML LB (Wi 2K)

Section 9, Page 11
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GDP-32"' INSTRUCTION MANUAL

CONTINUE STOP AVG

2 R (R A B (ol S R E ) BRAE SRt N R R S e Jfm — B
B (0095) FJEHR A 24T AR 4K o

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)

R Ei

»
R, QORI R AR R . B DL R A R

7,

Block: 0212

; J . /
()
MULTI-FUNCTION RECEIVER

Total: 0212

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

TX 1 Rx
.125 Hz 4/

3 N OUT

4 Cycles Tx Curr 1

CH N MAG ¢ rho GGGA  SEM Sp

1 ON 1 0.9999

1886 0000 0.02 -7.14

0.0
2 ON 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.

EAd A B e il (HRRITBERE A28 o 17X, %)Lk ' .

R ), 1% ' .

wVE: I B TR A T, #5500 WA .

I T e & — AR WU O T 190508 10, JF HLAVPAI9 (At nai 80 X 134N I 2 fr) B —
Bt T WEBARMS S WIRIE. 25— U A B, DO A DY AN 2 L

'
e W o i Y AR

Section 9, Page 13
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GDP-32"' INSTRUCTION MANUAL

Plot Data KI/n¥fi - 4% » Vi) R SE T (G 2R FE T o

Skip Flag BkfThrid - i‘“ﬁ%, A SCA Gy 5 AN B [ Bl e (18 o K 2 T T
I N S = S T Rk i BUR b R 2 V| R 8 8 W M S 2
BeBE I, Bbmac i Ko nl ek . ﬁi‘;‘?*?ﬁt, THER
“X” R

May 2002 Section 9, Page 14



TIME DOMAIN INDUCED POLARIZATION (TDIP)

9.4 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

Windows
Windows
1 2 3 4 5 6 7 8
2634 2651 2637 2628 2634 2626
617 623 624 616 618 615
152 151 151 152 152 151
43 44 43 43 43 43
14 14 12 14 13 14 Windows are in
03 03 04 03 03 04 milliunits times 10
02 02 03 02 02 03 (20's of milliunits)
02 02 02 02 02 02
01 01 01 01 01 01
01 01 01 01 01 01
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

Section 9, Page 15 May 2002



GDP-32"' INSTRUCTION MANUAL

X LEH A LA ] — RO 28 T —AMEE LRSI AE NIRRT . RCWER AT -

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
U IEy e

CONTINUE

Wt BL0004 B iz 8t G I HARAE R — Hdfe Jal 1 AR v 22 OS5 \ K 1K) o

May 2002 Section 9, Page 16



TIME DOMAIN INDUCED POLARIZATION (TDIP)

95 &k

I (ISR P 7 R Swift (1973) W M I ¥y, Jdad B'E 0, At — A

STOP AVG

WA FE LR P2 HL R T O, B R E I R s . Hnth L Ab Bl
R AL /AR AT

XA RE ] ENewmont fE4 “A158KF (Newmont) FnifE” 25T Zonge N w11 ST Bl &
FIAREIER “AIZZ4ehaUE” | H e PUE R e bL1. 5315 8. 4 TIRE, WATUIRLE
BT IR 7 R o IF HAETRAM T E i A BERE 7 ol 2 e 4ol “ AN S bnifE”

1F0. 125Hz (8J&) W), “Zongebr#fE” H:

:L X ﬂ X v[VS
1024 Vp

Horp, TRESEPEIM, kL (Vs) B L LR FR 20 MO, 45805 1. 155,

B — WA 10240 RAE /L Vs BAF1/4J81256 54N 83N Bz Fil. i W Ha I TRl E 1) (
PO WA, &R0, 125H2 4544 T LA150ms (Al sEHNAG 1) I i e SR A Al &, A2
S TAE S BRI M S I B 4. 5. 6FITIRIAT. £E0. 125Hz, HAG2F 4> H1500ms £ 1100ms
EARIERT ] Z>50ms, T AUTARMEL B b Zonge br#fE 78 HE AR — 2L,

AW =L ERT S H (FF10 msPy) &
= (150ms[a)fF N VsIFIFT) / (VpX19)

FEHLZ, M=T/1024X1.87X 19X X W,/10

H, 1. 87k Swift i %
1942 %5£150 msh & i 505,
T/10242EA T, EFALF .

PLURAE7E0. 125Hz (8FP M) 24 H k1155 Zonge b HEMIT ALUEL 1 A 3
M= (1.87X9X1) X (WA-+W5-+W6+W7) / (1024X10)

For frequencies up to and including 0.5 Hz (2 second period), 1024 points are sampled per cycle
(256 during each on-time and 256 during each off-time). At 1 Hz the sample rate is 512. The
windows measured are proportional to those taken at 0.125 Hz, and the results will be printed out
in identical format.

Since the number of samples per cycle at 1 Hz is 512 rather than 1024, the equation for
chargeability for 1 Hz is as follows:

M= (1.87X9X1) X (W4+W5+W6+W7) / (512X 10)

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 MHEE DI EIE R

0 U 1024

1024 points per waveform
at all frequencies

Tx Tl
turns R [ — _
off o
(N S S N EEEEEEEEEEEEEEEEEEEEEEEEE
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
. | e
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

May 2002 Section 9, Page 18



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
FHSE G BE 2% TR H e A JBOK 2 B 3SR BRI B 512 o

GDP—32" FRfit B B K T 2 VR ST H P 10V, PRI B KRS Jos—Ha P ik
HTAR, (R UGS O BRI S 1R

PA VRISl (AT &, e 2 —ARAER A /4 — R IR #h 2 2% it (BREERA) [l
ERBIB S (B L) COM) RIS iR Bt (AR i) CASE GND) L. 51X (£
) AR L, IF H 2D BT Bl i) 1 B SR P K o TR R i A T AT X
MR PRI

L W X A BN P, R R S AR R (BRI AE S WAk SE L.
IR T AR B AR R — AL, TR Y E /K 2 5 A it Ve S PR R B 4 F i
B () L 78 R<F R 30em X 30cm.

T B R T AR LE RS2, A 2 F Rl S 2 AN AR H AR (] s A e (
COM) Flff{A$:Hh (CASE GND) .

HHPAF AP R HH], Zonge 2N FEEAE LIS N /i HH i OB R (COMD) 54
{A$EH (CASE GND) EFEE K.

I COP—32" YL brfEAr &0, PG (COM) FIFE 1724 (CASEGND) /%
— I (captive jumper) o
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GDP-32"' INSTRUCTION MANUAL

RN 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 5 2 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
& |
\ =)
| | | |
( c— o 000 CASE GND, COM
[ | oo (o)
‘ o [ o
o oooo [&]]D EEB ANALOG I/0
(m} (o] O o
O o o
0 oooooo = ]
0O booooo 080 o 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

RIENAE

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 0

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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