TDAVGW Documentation
updated 10/July/2015 by Scott Maclnnes

Tdavgw is a time-domain IP data averaging and qualitys@brutility program that reads TDIP field data finaZonge
GDP raw, fld, cac or zdb files. The program inéada Review Data option for interactive quality twohwhile
viewing the data in pseudosection or transienteynots. Tdavgw saves averaged data in an “avg” file. Unaveraged
data are saved in a “zdb” (“Zonge data base”) filbich tdavgw can reread to revisit data skipping decisionsor{ge

zdb andavg files have the same format, but use a differdetrfame extension to distinguish between unaveraged
repeat data and averaged data for which all dupliesadings have been merged:$lavgw also includes an option to
save averaged data in Geosoft IP format dat fil&@davgw reads and writes survey configuration and procgssin
control files frommde files, making it easier to duplicate a specific ggesing sequence when processing multiple
GDP TDIP data files.

Starttdavgw by running it from the command line, the windowarsmenu or with a short cut ico.davgw first reads
default processing control parameters from tdavgw.It will then open a full size window and shawfile selection
dialog. Select an appropriatac, raw, fld or zdb file holding TDIP data and click on th®pen button to start
processing. Click on th@ancel button to abortdavgw.

Open File Dialog

& open required TDIP data file N %]
‘C'}(_j ‘ | . ¥ Computer v data (D:) ¥ z1 v datpro_development ~ tdavgw ~ doc - lmll Search doc {L_‘]J
Organize ¥  New folder = ~ 1l &

Name = | Date modified I Type | Size i |

td832dd.fid 6/15/2009 4:01 PM FLD File 75 KB
B tds32dd.raw 6/15/2009 3:57 PM RAW Fie

€@ TD1400N.zdb 7/25/2014 3:49 PM ZDB Fie 163 KB

File name: [1d832dd.raw | [choose TP datafile =]

Open I Cancel I

#

After getting an input data file namtelavgw opens the input data file, counts the data ainldsa list of line numbers.
It shows a dialog to confirm processing controtisgs and, if the input data file includes multifilees, to select the
line number to be processed.
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Processing Control Dialogs

= 3
TDIP *.cac processing control TDIP *.raw processing control
Sellzzilline @ Fossss oo = SelectLine to Process 1400N D-O -

cac File Data Source Time-Series Stacking Optional auxiliary input-data files

Stack Type  [Straight = [~ Use*Mde Filz Itdﬂi}?dd e Select* Mde

Stack Shi B.0{0tak
SSES {0k [~ Use*StnFile I Salact* Stn
e # Cycles/Stack 8192

Optional auxillary input-data files Calculate Apparent Resistivity with |X.Y.Z coordinates, recommended LI

[~ Use*Mde File | Select* Mde
GDP Channel Number Meaning
Use *Stn File *
r | Select™Stn E-field Channel F-figld Channel

MN-Spacing LI IStn MNumber LI

[~ Save Time-Seties incsv  => TOIP387TS##.covfiles
GDF Gain Mode => Anti-Alias Filter Effects

Unknown =

[~ Save stacks in csvfile => TDIP187Stackd cov files

Calculate Apparent Resistivity with IKY,Z coordinates. recommended LI
Mewmaont chargeabhility = IPm

e 0.125 [~ Recalculate IP M fram Vaif)
Integrate fram 4500 o 1100.0 meec* NP = ¢ T = 025
TxFreg ntegrate fram o J mse E—
[ 7 —ouoihed siandard (Swit1973) Rl ProScale [1:87- published standard (@it 1973) =]

Averaging Repeats

v T lm [~ Average [Vl I~ Apply Auto Skip Fepeat Averaging Straight | [v Awverage [Vp|

[ Apply Auto Synchronization I Apply Auto Skip

TDIP *.fld processing control
Selectline to Process 1400M D-D -

Optional auxiliary input-cata files TDIP *.zdb processing
[~ Use*MdeFile ItdEEde mdle Selact* Mde SelectLine to Process 14008 D-D -
[~ Use*SmFils | Select* St

Optional auxiliary input-data files

Calculate Apparent Resistivity with IKY,Z coordinates, recommended LI [ e e ITDMDUN.mde Select™Mdz
[~ Use*StnFile I Select* Stn

GDP Gain Mode => Anti-Alias Filter Effects

GDPI2 Unk
=] Junknown =] Calculate Apparent Resistivity with %72 coardinates, recommended v |

MNewmont chargeshility = IPm

Newmont chargeability = [Pm [ Recalculate IP M fram Ys(t)
[~ Recalculate IP b fram Vs(t) 0125
0125 Integrate from 4514 to 1097.3 msec*
Integrate from 614 w [ 10973 mset — T
TxFreq
P Scale [1.87 - publiched standard (3wt 1273) =] IPm Scale [1.07 - pulishec siandard (it 1973 7]

[ Awverage [vp|

P ATEEig l—_IStra\ghl - Repeat Averaging Straight hd

[ Average [vp| [ Apply Auta Skip
[ Apply Auta Skip

- " Continue Cancel |

Tdavgw shows either a cac, raw, fld or zdb processindrobdialog, depending upon the input file type cCeaw and
fld processing control dialogs include a field slhmgva list of line numbers present in the inputadsét. TheSelect
Line to Process field allows input from raw or cac files holdingtdafor multiple lines. Dipole-dipole, pole-dipole,
pole-pole, and Schlumberger data are processetinenat a time, so that the data can be reviewesl seudosection.
Multiple lines can be processed for Gradient orRatk input. Gradient data are shown in map viewingudata
review, while LabRock data review is point by point
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Cac file input has the most options. TDIP cacsfidways include both stack data and the GDP cledilapparent
resistivity and chargeability. Use tleac File Data Source field to select between recalculating apparenistiggy,
Vs(t)/Vp and Newmont chargeability from stack datausing the GDP calculated values as is. If the file also
includes time-series data, that is shown as a Hitetnative data source. If you elect to repredgse-series data, the
Stack Type and Stack Shape fields are activeetk Type can be a straight stack with all Tx cycles weighte
equally, a tapered with a Gaussian-like taper wighights near zero at the beginning and end ofithe teries, or a
robust stack which down-weights spikes light spd®erfrom lightning. Thestraight stack is most efficient for
environments with unpatterned random noiSeapered stacks are effective against power-line noise, whitdbust
stacks are best used to reduce impulse noise like lightespherics. If present in the cac file, up tatig®e-series data
may be exported to csv files, which use a *Ts##mame convention, where * is the source cac fidee, and ##
represents integer indexing that is incrementethf@d to a maximum of 99 for each consecutive tierges record
that is exported. GDP-32TDIP cac file save x,y,z coordinates for electrbmtmtions, where x is distance along line, y
is distance across line and z depth below the serféApparent resistivity data are usually bestwated using x,y,z
coordinates, but if the survey line includes a gigant bend (more than 10 degrees), it can beftletp import east,
north coordinates from a stn file and use @aculate Apparent Resistivity with east,north,Z option. Using the
east,north coordinates adjusts apparent resistigityes for irregularities in electrode positions.

The processing control dialogs for all four inpile formats, include &elect *.M de option to interactively select a
*.mde file to import survey configuration and aratain parameters. Tdavgw looks for a source_fien@.mde file
by default, and displays it's name in the mde é&ilee file if it's found, but it doesn't read the derfile unless théJse

* MdeFilebox is checked. Similarly, tdavgw looks for a ddf@ource_file_name.stn file and shows its namt&én
stn file name field if it's found. But ts2dip doésead the stn file unless thise *.Stn File box is checkedSelect

* Stn file can be selected to import electrode easthramd elevation coordinates. GDP along-line Xtetele values
correspond to stn file station numbers and GDPsaelioe Y values correspond to stn file line nunsbeéFhe GDP
X,Y values are used as keys to interpolate tabdilstie file station, line, east, north, elevatiotedaFor straight lines, it
is better to use GDP X,Y,Z electrode coordinatesfiparent resistivity calculations, because tpéba is aligned
with the way that the two-dimensional Res/IP ini@rgprogram TS2DIP uses finite-element mesh distoitio
account for surveying error and topographic effeatser than assuming that apparent resistivityutations have
already accounted for those irregularities.

Processing control for TDIP data input from rawfldrfiles is similar, but raw file input includesgptions for specifying
how to interpret GDP channel numbers, while fld filput uses the interpretation set by the progstarad.exe which
creates fld files from raw files. Zdb file procegsis even simpler, because fewer data parametas to be
calculated.

For raw files,GDP Channel Number options Stn Number, Stn # Offset, N-spacing orefinta # set the interpretation
of the GDP channel number field. N-spacing isdbéault option for electric-field components, whition-number
is the default for magnetic-field components. Bh&tion number option uses the GDP channel nurmbénealower
numbered end of a dipole or the station numberravimg pole electrode. For magnetic field compdsehe station
number is the coil or magnetic field antenna larati Default optiorN-Spacing uses values from each analog input
channel’s number as n-spacing value, mirroring GRParray conventions. Option n-spacing offset, tipligs the
GDP channel number by the GDP A-Space value ta gétion number offset that is added to the GDRakxe. For
Stn # Offset, the GDP channel number is interprateen offset which is added to the GDP Rx fielde&o calculate
a Rx loop station number. Option Antenna # is Useanagnetic field components and uses the GDRrelanumber
as an antenna ID number, so that antenna calibafies can be recovered to correct data for thenaiats frequency-
domain response. The antenna # option will beémginted in future versions wiavgw, to allow the processing of B-
field data acquired with specialized antennas.

GDP Gain Mode fields are used to recover anti-alias filter sgiin The GDP model can be a GDP-16, GDP-32, or
GDP-32. The GDP Gain mode can biwisy, Quiet or Unknown. The default optiotunknown does not make any
time-window adjustment for anti-aliasing filter tndelays. Selectini§oisy reduces time window values by 112 msec,
accounting for the time-delay caused by the GDRtsaliasing filter. Quiet gain mode reduces time window values
by 10.5 msec. The gain mode adjustments are mmp&irtant when the Vs(t)/Vp transient data are téaber inverted

to estimate Cole-Cole model parameters. Most GRHF3IP data are acquired using Noisy gain moderfakimum
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noise suppression. Defauittavgw processing optiotynknown is sufficient when the Vs(t)/Vp transients arebi®
interpreted qualitatively.

Check boxRecalculate IP M from Vs(t) controlstdavgw's integration of Vs(t)/Vp transients to recalceldewmont
chargeability, M, in msec. If the field is unchedk GDP raw file values are used as-is. Otherwisegw integrates
Vs(t)/Vp transients to recalculate M estimates. ydlu plan to go through Data Review point by pakipping
individual Vs transient outliers to clean up thansient shape, then recalculating Newmont charligabalues is
worthwhile. Tdavgw uses linear interpolation between time-window eestfor it's chargeability integration, so
recalculated chargeability values account for irdégn endpoints that don’t land on time-window tegg. As
Newmont chargeability doesn’t have a single, ursally accepted definitiortdavgw allows some adjustment of its
chargeability calculation parameters. The charijgaiime window is sometimes delayed to reduceluctive
coupling effects. The integration time window stalue can be adjusted to any value between L@6d msec. The
integration window length has a fixed length of Gdéec for value so that some standardization isreal. Newmont
chargeability is defined for a transmitter frequeindé 0.125 hertz. At higher frequencies, the traitier current off
time is shorter, so the Newmont integration winduag to be scaled up and down in inverse propottidransmitter
frequency to keep the integration window within th@rent off segments of the transmitter waveforfnother
variable is the arbitrary multiplier that is usedstale up the integration result to a “Newmonhadéad”. Swift (1973,
The L/M parameter of time-domain IP measuremergsemputational analysis, Geophysics, v38, p61pébjished a
definition of Newmont chargeability that uses alisgafactor of 1.87. Apparently, Newmont Mining ass an
unpublished in-house scaling factor of 2.86, whiah be selected in th®m Scalefield.

Repeat Averaging can be Straight or Robust. Straight averaging syigach repeat value the same weight, an
averaging method which works well so long as thekgeound noise level is fairly constant. Robustraging helps
when there are at least three repeat values fdr esding (more than three repeats/reading is nadelfe). Robust
averaging down-weights outlier data, which can seful if there are lightning spherics present dyidiata acquisition
and if four or more repeats are acquired for eaading. Checkind\verage |[Vp| takes the absolute value of Vp
values before averaging, so that any hookup pglaribrs are erased.

The Apply Auto Skip check box turns the Auto Skip function on and oft is turned off by default, and can be
applied during data input, by checking the Applytéd\&kip check box, or later via an option on themmaenu.

After repeat data are read from the input ftdgvgw shows a TDIP Survey Configuration dialog to versiyrvey
configuration parameters.
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Survey Configuration Dialog

TDIP survey configuration

Froject I

Area I

far I

by I

Joh# |?45 Dete |2uu?-05-02 Parsy 0D | LenghUnits [ <]
. Line Line
Line Name |14DDN Numberl 1400.0 Azimuth I 900 Line Type [Staight -

Station Number Rescaling Uik Bifpalle R @ammmazt

Stn # Beginning  Increment st Length if)  Azimuth (deg)
GDP | 200.00 | 300.00 | 0.30480 along-line X 300.00 | 50.0

Rescalad | 200.00 | 300.00 | 030480 cEEsediim Y I 0
wvertical 2 Iup v |z+
Output Files
[v Save TOIP datain .awva file ITDMUUN avg [ Save datain legacy *o.avy
[~ Seve TOIP data in Geosoft dat |TD14DDN st

[~ Sawve Unaveraged Data to Geosoft *raw. dat

Cancel

Fields in the upper left section of the dialog stdescriptive survey annotation informatider.oject name Area, for,
by andJob # fields store arbitrary text strings that are storezdb andavg files for descriptive documentatiobate
records the data acquisition dateength Units can be m or feet.

IP Array is a list box showing abbreviations for common UlPvey configurations.

D-D indicates Dipole-Dipole, an in-line survey withifiamm length transmitter and receiver dipoles. tBot
transmitter and receiver dipoles are aligned akbsingle survey line.

P-D indicates Pole-Dipole, an in-line survey with drensmitter electrode fixed at a remote locatiod ane
roving Tx electrode moving along the survey lireceiver dipoles are assumed to have a unifornthesngd

be aligned along line.

P-P means an in-line Pole-Pole array with Tx and Rrote fixed electrodes and in-line roving Tx and Rx
electrode poles.

Grd array means a Gradient array with a large fixadgmitter bipole, and in-line arrays of uniformdén
receiver dipoles moving along lines parallel to Tixebipole.

Sch represents a Schlumberger resistivity soundingh short receiver dipoles centered in large tratiemi
bipoles.

D-H, or Down-Hole, is the most versatile array. TH8RGTx number is used as a key to a list of trartemit
wire endpoint coordinates in a txc file (see fiberhats in Appendix A). Each transmitter can havsétiple
wire segments both on the surface and down hoielilgBly, receiver station values are used as a tkey
coordinates in a station file, and can represe¢heesurface or down-hole measurement locations.

Lab represents LabRock or Laboratory Rock sample measnts. Time domain IP properties are measured
on hand-specimen sized rock samples. Tx and Riesalre used as sample identification numbers.

Gen, for general array, is for field surveys with aréry electrode locations. It doesn't assume thetiata are
acquired along a line and does not show a pseutimserr map data overview. Quality control is based
point-by-point data review.
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LineNameis a string of up to 16 characters that can bd tsé@old descriptive line labels like 200E or DHole 001.

Line Number is a floating point line number, suitable for usea Geosoft montajdb database or as a coordinate
value in a curvilinear (line, station) coordinaystem. ldeally, line numbers correspond to thesstine Y coordinate
electrode locations with the same length scalbd@aslong-line X electrode coordinates.

Line Azimuth is a line bearing indicating the direction of ieasing station numbers (electrode X values) in ekgr
east of north.

Line Type can be Straight, Meander or Points. Most IP supgmfigurations use in-line arrays, sine Type field is
set to “Straight” for all arrays except D-H. TheHD)(Down-Hole) array includes general configuratidike vector IP,
where stations can be point measurements at d smtadomly distributed locations, so all three ligpes are allowed
for D-H arrays. For Straight and Meander linelsavgw can use along-line interpolation to locate elet#sy but for
the Points line typedavgw uses dipole length and Ex azimuth to positionsisgond receiver electrode.

It is not uncommon to decide that the station numdystem should be changed after data acquisiacoimplete.
Tdavgw includes parameters for scaling and shifting ttfidPGtation numbers used during data acquisitiofigltent”
station numbers suitable for use on plots and livelable data files. By default, there is no e, butStation
Number Rescaling values can be modified to rescale station numb&BP Station Numbers indicate the station
number system used during data acquisition, wRiéscaled Station Numbers are the possibly different station
numbers needed for final data files and plots.ti@tanumber origin and increment values are spatifor GDP and
rescaled or client station numbers. Station nunmi@ements must be non-zero, but negative incréemedoes can be
entered to reverse station number order. Stationbers are expected to be proportional to distalmeg line. The
m/stn # field is a scaling factor that scales statiumbers to meters.

The Unit-Dipole Length field is used to specify the length of a "unit”" até field dipole. The unit dipole length is
used to normalize the minimum radial separatiomwben transmitter and receiver electrodes to getfasnsistent set
of n-spacing values, even for general array sethpes may use variable length dipoles for differ&@dP input
channels or have across-line displacements betwémnirodes. The display only along-line Rx Component
Azimuth mirrors the value entered in the Line AzimuthdielThe across-line Y azimuth will be 90 degreesnter-
clockwise from X azimuth if you specify a right-tdad X,y,z coordinate system with z positive upydti specify z
positive down, then Y azimuth is 90 degrees closkwirom X in map view. By convention Ex and Hx aleng-line
components, while Ey and Hy are perpendicularrte. liVertical magnetic field measurements indicdtgdiz. Raw
and fld file component “ON” labels are considerede the same as “Ex”. Down-hole electric fieldasiwwements are
considered to be “along-line” and should be labele®N or Ex.

Tdavgw output files include x,y coordinate fields for &dlur electrodes, where x is along-line and y i®ss-line. (Z
depth coordinates are include tistlavgw output files for down-hole surveys.) By defaulglgdipole and pole-pole
remote electrode locations are put at numericahitgf It is good practice to specify the actualmote electrode
locations, which can be done by adding $Tx.XYZ2 #iod pole-pole) $Ch.XYZ2 keyword records to theum raw
file (see raw file documentation in the File Fornagipendix). Remote electrode locations must beifspe in the
same along-line X, across-line Y and depth Z cowtdis use for the survey line transmitter and veceglectrodes.
There may be multiple remote locations, which aasilg handled by adding multiple $Tx.XYZ2 and $CWZ2
records to the raw file. If a station file is te mported to add electrode (east,north,elevatoonydinate information,
the remote electrodes can be included by usinglé-lme stn file format, with the remote's acrdgse coordinate as
the stn file line variable.

Tdavgw saves averaged data to the Zonge avg file formadekault. It can also write averaged data toGeesoft IP
*.dat format. Check boxes can be used to turng*awd *.dat format output on or off. Bave datain legacy *o.avg
checkbox option is included if legacy-format TDlie$ are required for backwards compatibility witld software.
CheckingSave Unaveraged Data to Geosoft *raw.dat will export unaveraged data to a Geosoft formdatfile, an
option which can be helpful if you are using GetisdP module for data quality control and plotting

After survey configuration values have been vedlifielick on theContinue button to go to the next processing step
and review the data or selétancel to abort data input.
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Review Data Dialog

1 Section 1/1 1
£ e
Ex App.Res. (ohm-m)
Wiew |ExAppRes. (ohm-m) ¥
& & oy ) N N ) w ZoomIn Zoom All
<] 2 5 ] 3 & 3 8 8 || e
o = 2 © = (= = L= = Color-Fill Lirmits. |
> & & & & & & B
fad o % i i o gt “iew Paint Flip ¥p
Plotto PNG Auto Skip
Save Data Exit Review
Lett click on pointta set skip flag
1+ 222 196.8 2256 1045 660.1 483.6 1070 728.9 465.6 Right click on pointto clear skip flag
Click and drag to skip/clear a group.
710.1
2 — 3027 247.8 129.9 383.1 2100 720 593.9 867.9 1123, 969.4
2168 674.8
3 3123 136.4 170.2 781.8 2114 699.8 492.7 1071 1947 597.3
931.2 1894
4 — 151.6 161.1 319.9 925.4 1889 5401 569.2 1662 1075
816.7
5 169.1 286.2 371.4 827.7 11355 585.3 835.8 871.4
6 — 288.5 314.4 307.9 578.4 1445 822.6 432.5
7 303.7 2433 640.4 1966 4249
8 — 2231 872.9 1015
9 472.3
10

Review Data shows Dipole-Dipole, Pole-Dipole and Pole-Poléstesty and IP data as a pseudosection or as
individual data point transients. Gradient datasirown in map view or as individual points, wiillewn-Hole and
Lab-Rock data are plotted point by point as Vséhsients. In the pseudosection and map plotedhizontal axis is
scaled to client station numbers and the vertigigl ia n-spacing for pseudosections or acrossdisgnce for map
views. Posted values indicate individual data &slwith color-filled contours showing the overaktern. Black text
shows data point values that have not been skippleite gray pseudosection text indicates skipped.da
pseudosection or map data point can be skippeddsging the left mouse button while the mouse cussover the
bad data point. The skip flag can be cleared fagmoint with a right mouse button click while theuse cursor is
over the grayed-out data value.

A small pop-up dialog provides options for Data Rew plot control. Each pseudosection plot shows dar one
electromagnetic field component. If the data setudes more than one component, a trackbar aloadop of the
dialog controls which component is displayed inpseudosection plot.
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@ TDAVGW 1.14h updated 25/July/14, processing td832dd.fid
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Clicking on theView field shows a list of data types available forpthy, Resistance (mV/A), apparent resistivity
(ohm-m), Newmont chargeability (IPm in msec), IPmoe(msec) or Vs(t) transients (mV/V). The Va(@nsient plot
(shown above) provides a quick data quality ovevwielagged transient curves indicate noisy datatpavith green
curves for Tx X > Rx X and blue curves for Tx X « R

To see more detail in a long linépom In allows magnification of pseudosection detail$davgw will show a
magnifying glass cursor wheétoom In has been clicked. Position the curser on oneecarhithe area of interest and
“left click” (depress the left mouse button) to boc a corner of th&Zoom In selection rectangleTdavgw will then
show at+ shaped cursor and a green rubber-band box indicte extent of the selection rectangle. Moventioeise
cursor to adjust the selection box to include ttemaf interest and left click again to see a miggphipseudosection
plot. ThePan Left andPan Right buttons allow lateral movement when the pseudmseptot is magnified. Clicking
on the Review Data dialagoom All button restores the pseudosection plot to a fallesview.

Data point polarity can be changed by clicking baFRlip Vp button, which will change the mouse cursor to asro
+. A left click anchors one corner of a rubber band, anddavgw will then show a + shaped cursor and rubber band
box outlining the extent of the selection areasetond left click anchors the second corner ofséection box, and
the polarity of all data within the selection iveesed. Vp polarity flips are only apparent whiee pseudosection is
showing Resistance values.

The pseudosection plot can be exported to a pndafde network graphics) raster image file via Biet to PNG
button. The png plot file will have Ares, IPm, lReVp or Vs appended to its file name to indictite pseudosection
data type.

TheColor Fill Limits button can be used to adjust the color fill limgspping up a dialog with the color fill range for
each pseudosection parameter type.

Verify color fill imits
Minirmum heximum
Resistance | 0.0 | 3.0 aginhl Ofm/a)
App. Resistivity I 0o I 3.0 asinh10{shm-m)
IF: b | 0.0 | 50.0 msec
IF Error I 0o I 10.0 msec

Colar Fill Table file

didatproycitable.clr Select* clr

{ Continue | Cancel |

Resistance (mV/A = milliohms) and apparent resigtiare transformed with the asinh10 function feepdosection
color fill. Asinh10(x) looks like x for x = 0 to &nd looks like 10g10(x) for x > 1, allowing repessative color fill
across at large range. The Color Fill Limits dipidso allows selection of an alternative coldrddectrum file (*.clr).
Clr files use the Surfer “Color Spectrum File” faman ASCII format that specifies a table of ¢get, red, green,
blue) values, where percent can vary from 0 atctier fill minimum to 100 at the color fill maximunand red, green
and blue are integer values between 0 and 255s®mtiag color intensity.

An Auto Skip button provides a quality control short cut.
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Apply Auto Skip

[¥ Skip ARes Errar> %

[ Skip IP M Error > 10.0 msec

4.1

[~ SkipVpwvalues < 0.000

!

[¥ Skip Tx current < 10 amp

Cortinue Cancel |

Auto Skip sets averaged data skip flags if selected crifgais user selected thresholds. Check boxes tutio kip
criteria on or off. A check mark indicates thag ttriteria will be used to set skip flagskip Ares Error > skips
averaged apparent resistivity values whose erroeens the percent error threshold in the uppet righeric field.
Skip IP M Error > skips averaged Newmont chargeability values wlesesr exceeds the specified msec threshold.
Skip Vp values < is usually used to skip averaged apparent resistand IP values when Vp is less than 0, i.e.
negative. Skip Tx current < can be used to skip averaged apparent resistinitly|P chargeability values when the
transmitter current falls below the specified thi@d in amps. The Skip Tx current < criteria slibonbt be used on
LabRock data, because LabRock currents are usgaifg small, less than a milliamp. The Continu¢tdyuapplies
the Auto Skip criteria to the averaged data, whitacel aborts Auto Skip without setting any skgg8. Auto Skip is
also available as an option on the main menu (wisictescribed later in this documentation). Thénm@enu also has
a Clear Skip Flags option to undo Auto Skip and msayually set averaged data skip flags.

To review data on a point by point basis, clicktbeView Transient button. The mouse cursor changes to a green
square. A left click with the square over a pseedtion data point selects the point to show aaresient plot.
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(@] TDAVGW 1.14h updated 25/July/14, processing td832dd.raw |Review TDIP Data Pont
1 15468 L] Gep Blockis) Chn Gp Time Skip ARes |Pm Yo TxAmp | ~
—_— 10114 8 mEa I~ 3034 208 G1908E-03  |2000
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Skip All ClearAl S AL L ik R 200 [A1954E-03  |zao0
Tx1 [2600.00 1400.00 0.00
3038 21 41970E-03 2000
SR B Tz [290000 1400.00 oo ::
Zoamlin Zoom Default Foct [200.00 1400.00 000 =
Rx2 [E0000 140000 (]
Zoom Custom Set Custom B
= B
View Section Flip¥p T Length | WO0f Vel | 2097 myiA =
PiotioVevE | PlotallioWwhie | PxLength | W0 AR | 05 7 ohmm J
Save Data Exit Peview repace | 7.000 Fm | 2057 meec P
Left Click on paintta set paint skip flag, ~ Ctri+Left Click on pointta skip transient i~ &l
i Right Click an point ta clear paint skip flag. - Ctri+Right Click on paint to clear transisnt skip
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Transient plots show time-domain IP data one pairda time. The horizontal axis is time in mseclevtine vertical
plot axis is asinh(Vs(t) in mV/V). Transient plgisovide a more detailed view of the data and altality control
skipping or clearing of individual Vs(t) transiestdita points. Unskipped repeat data points areatelil by small green
circles, while skipped data are indicated by aXed\veraged data points are indicated by a sliglattger black circle.
If all of the repeat data for a particular time danv are skipped, the corresponding averaged dataipskipped, and
is plotted as a gray circle. Data point groupslwauskipped by pressing the left mouse button tha@none corner of a
selection box, and then moving the mouse with thigob held down to locate the second selection dmrer. All
data within the selection box is skipped when #fe house button is released. Similarly, skip $lagn be cleared
from groups of data points by setting the cornéis selection box with the right mouse button.

A heavy black line segment indicates the extenthef Newmont chargeability integral. For 0.125 hatata, the

default Newmont chargeability integration extenasrf 451 to 1097 msec. Posted squares centerdtedntegration

interval indicate Newmont chargeability amplitudéndividual repeat values are plotted as green reguand the

averaged value is plotted as a black square. Airegmansient can be skipped with a Ctrl + leficlclwhile the cursor

is over one of the transient’s points. Convers€ély| + right_click can be used to clear skip flagsan entire repeat
measurement transient.

A plot control dialog for transient curve data ewiallows movement between stations via a trackliathe mouse
cursor is in the plot window, the display can bgaadted from station to station by pressing thetraghow key, the N
(N for Next) key, or by rolling the mouse scroll @ down. The transient curve plot can be moved fwevious
station be pressing the left arrow key, the P {PPievious) key, or by rolling the mouse scrolltbotup. TheSkip
All button skips the entire transient, apparent ligiiseind Newmont chargeability, whil€lear All clears skip flags
from the entire transient, apparent resistivity ahdrgeability.
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The Review TDIP Data Point control dialog includeectrode coordinate fields. Apparent resistiwblues are
recalculated if an electrode’s coordinates are gbdn Grayed out fields below the electrode coatdis report related
parameters like dipole length, n-spacing, resiganenV/A, apparent resistivity and Newmont chaliity.

A grid field on the right side of the Review TDIRifa Point dialog shows a list of individual repeegasurements. The
Skip checkbox can be used to set or clear the skipfflagach measurement.

Plot to WMF exports the current Vs versus time transient wad wmf (“Windows MetaFile) vector graphics file,
file format that can be pasted into MS Word reporsdata point index number is appended to the Vilmhame, to
distinguish between data pointsPlot all to WMF exports transient plots for all of the data poitdsa set of
consecutively numbered wmf files.

The View Section button returns Data Review to the pseudosection¥fD, P-D and P-P) or map display (for Grd).
Save Data writes unaveraged data to a zdb file and savesged data values in an avg file. Zdb and avg filee the
same ASCII file format, although they hold differefata set typesExit Review closes the Review Data option and
shows a blank window with a menu strip along thge to

Main Menu Options

After the initial data review is finishedavgw shows a strip of menu choice®pen brings up the Open File dialog to
select a new input data file nameéReview Data invokes the quality control pseudosection plotcdégd in the
previous section of this documentation. Auto Skipa pop up menu category that includes the twounmptions
Apply Auto Skip and Clear Skip Flagé&pply Auto Skip menu option brings up the same Auto Skip contialogd as
the Pseudosection Data Review, Auto Skip buttorcrileed earlier in this documentatiorClear Skip Flags clears
skip flags from the averaged apparent resistivity Blewmont IP chargeability values. It should Beduwith caution
since it can undo skip flags set manually duringuéesection Data Review.

Remedial Action\Import stn file can be used to import a stn file to add or updats, north, elevation values for each
electrode location. If stn file coordinates areiged due to new information, open the zdb filehwall of its saved
quality control editing decisions and use Remedieion\Import stn file to import the new geograplticordiantes.
Menu optionSave saves the current data to zdb, avg and option@gsoft IP format dat files, whilExit closes
tdavgw.
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Drill-Hole Survey Configuration

The most general IP survey configuration is D-HPwitl-Hole. To minimize restrictions on D-H arraggeometry, the
GDP-32 does not attempt to calculate apparenttirggisvalues. The GDP-32 menu 4 Tx value is ussdnumeric
label for a transmitter bipoleTdavgw reads a twc file to recover transmitter wire camates by keying on the Tx ID
number.

Partial Listing of a Drill-Hole Survey twc file with multiple transmitters:

Tx.GdpStn, X1, Y1, Z1, D1, X2, Y2, Z2, D2
0, 0, 0, 2140, 0, 1505, -735, 1894, 0
300, -62, 1, 1795, 300, 1505, -735, 1894, 0
650, 1505, -735, 1894, 0, 1505, -735, 1894, 0

Numbers in the Tx.GdpStn column are used as Txdixskvhich identify each transmitter. There mayrme than
one file records for each transmitter if the traitenwire has more than one straight-line segméitte first and last
records for each group of transmitter wire coortéinare interpreted as electrode coordinates.stRétsi surveys only
require coordinates for the two transmitter eled¢rdocations, but MMR or MIP surveys need to have &ctual
transmitter wire trace for magnetic field calcubas, which usually requires a twc file with mulépegments for each
transmitter wire configuration. The example shatrove specifies transmitter electrode coordinaies fdown-hole
array that used three different down-hole electmpdsitions all connected to a common remote eldetroX values
represent either geographic eastings or grid edses. Y values are northings or grid north. HKiga are elevations,
while D values are depths relative to the surface.

To keep track of receiver electrodédavgw uses line and station numbers as keys to eadh, nelevation (and
optionally depth) in a stn file. Stn file eastrtmoand elevation values must be in the same coarelisystem as twc
file x, y and z values.

Partial Listing of a Drill-Hole Survey stn file with multiple lines:

Station,East,North,Elevation,Depth, Line
0, 0.0, 0.0, 2137, 0, O

100, 0.0, 100.0, 2159, 0O, O
200, 0.0, 200.0, 2184, 0, O
300, 0.0, 300.0, 2237, 0, O
400, 0.0, 400.0, 2294, 0, O
500, 0.0, 500.0, 2284, 0, O
600, 0.0, 600.0, 2290, 0O, O

0, 0.0, 0.0, 2137, 0, 45
100, 70.7, 70.7, 2142, 0, 45
200, 141.4, 141.4, 2178, 0, 45

600, -424.3, 424.3, 2309, 0, 315

A station file with multiple lines must includelane column with numeric values corresponding to linenbers.
The line column must not include non-numeric téx I315NW, the entries have to be numeric values 3i15. Dirill-
hole surveys may have receiver electrodes down-faievhich the correspondiri@epth values should be non-zero.
Tdavgw treats both positive and negative depth valuedisiance below the surface. Stations can be osutface or
below ground, but not suspended in the air aboweargt. Since (east,north,elevation) form a rightdeal coordinate
system with z=elevation positive uplavgw internally sets depths to negative values for grfhse station locations so
that (east,north,depth) is also a right-handeddinate system.
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Radial Lines for Hole-to-Surface IP

6004 4+ LineON

500 1 _
Line 315 NW Line 45 NE
400+ 1
300 1

200 T

100+ T

Line 270 W Line 90 E

Northing (m)
o
1

-100+ +
-200+ +
-300+ +
-400+ 1

Line 225 SW Line 135 SE
500 +

-600- - Line 180 S

T T T T T T T T T T T T T
-600 -500 -400 -300 -200 -100 0 100 200 300 400 500 600

Easting (m)

A typical down-hole survey might have an array e€aiver lines on the surface near the drill holdacowith
transmitter electrodes placed down hole. In thengle shown above, a radial array of eight recdives is set up
around a drill hole collar at (0,0,0). The statimmmbers indicate radial distance from the drillehcollar and line
numbers indicate line azimuth. By defadltjavgw calculates D-H receiver electrode station numhsétis the same
conventions used for GDP-32 Grd (gradient) arreBsth D-H and Grd arrays must use station numbatsrepresent
distance along line in the same units used to §pd#te A-SP field receiver dipole length. The GBP-channel
numbers are used as dipole-length n-spacing offsets the GDP-32 menu 4 Rx field value. If thepasing is
greater than 0, then the first receiver electradatiRx + (n_space — 1)*a_space and the seconivee&tectrode for
the same receiver dipole is at Rx + n_space*a_spifitke GDP input channel n-spacing values is tesin or equal to
0, then the first receiver electrode is at Rx +pace*a_space and the second receiver electrodé¢ Bxat+
n_space*(a_space+1). If you don't want to confymarself, use only positive integer n-spacings waequiring Grd
or D-H data. Other GDP channel number conventaamsbe used, entering the stn number or stn nuoftsst in the
GDP channel number fields, but be sure to spek#ycbrrect Channel Number Type in the processingralodialog.

Once receiver electrode station numbers have balenlated tdavgw can use (line,station) coordinates to interpolate
along-line to electrode positions in (east,northtdE coordinates based on stn file values. Ling teeither on the
surface or down hole. Apparent resistivities aateuated based on the potentials expected in ramiresistivity
half-space with a flat surface. For D-H surveglavgw includes (X,y,z) columns for each transmitter aadeiver
electrode, keeping track of electrode positions tinay be below the ground’s surface.

Partial Listing of a Drill-Hole Survey avg file showing (x,y,z) coordinates for each Tx & Rx electrode:

Tx.GdpStn, Tx.X1,Tx.X2, Rx.X1,Rx.X2, Tx.Y1,Tx.Y2, Rx.Y1,Rx.Y2, Tx.Z1,Tx.Z2, Rx.Z1,RX.Z2,...
0, 0, 1505, 70.7,141.4, 0, -735, 70.7,1414, 0, 0, O, O, ..

300, -62, 1505, 70.7,141.4, 1, -735, 70.7,141.4, -300,0, O, O,

650, -112,1505, 70.7,141.4, 8, -735, 70.7,141.4, -650,0, O, O, ..

1050, -178,1505, 70.7,141.4, 21, -735, 70.7,141.4, -1050,0, O, O,

0, 0, 1505, 141.4,212.1, 0, -735, 141.4,212.1, 0, O, O, O,
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Lab Rocks Data Processing

The most unique IP survey configuration is Lab abdaratory Rock sample measurements. LabRock ssideynot
need to keep track of electrode locations, so GidRaric sample numbers are used to identify rockoéesn Tdavgw
adds a Sample.Name column to Lab Rock zdb andilesy By default Sample.Name is set to a textes@ntations of
the GDP Sample.Number valuEdavgw can import alternative Sample.Name text (and oplicample east, north,
elevation and depth) from a *.lab file. The pro@egsontrol dialog includes fields for selecting.t&ab file when Lab
Rock data are processedTdavgw Data Review Lab Rock plots show Sample.Number and Sample.Name
annotation, so rock sample data can be identifielbidbth a sample number and a text name.

TDIP Lab Rock configuration

Project ILabm ck Test Data

Area I

. ITDA\/GW Testing

by IZonge AR

Job# IEI'HEI Date |1-UE-UT IPAray  |Lab | Length Units Icm -
Line Mame |23N Line Murnber 230

Lah File = sample . sample name, [zastnorth,elevation,depth]

I Uss*LabFile [1530b b Select*Lah

Output Files
[¥ Save TOIF datain avy file ITD23N avy [ Save datain legacy *o.avy
[~ Save TDIP data in Geosoft.dat |TDE3N dat

Cancel |

Partial Listing of a Lab Rock lab file:

GPS.Datum=WGS84
$GPS.UTMZone=16

Sample.Number, Sample.Name, East, North, ELevati on, Depth
51205, "Shale 5a", 675442, 4346062, 2278, 0
51207, "Chert 1", 675474, 4346155, 2273, 0
51208, "SS 3NWa", 675506, 4346250, 2263, 0
51209, "DH S4", 675537, 4346345, 2243, 500

Sample.Number values are used as a key to link fila entries to the GDP LabRock IP data. SanNadene values
are arbitrary sample text labels up to 32 charadterg.

Optional East, North, Elevation and Depth columas e included to specify the sample's source itotat If
geographic coordinates are included $GPS.Datum$&tS.UTMZone keyword records may be used to sp¢ody
datum and zone of UTM east, north, elevation comdis. GPS.UTMZone values are positive for theheon
hemisphere and negative for zones south of thetequa
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Partial Listing of a Lab Rock zdb file after updating from a lab file

ample. Number is a numeric value used as a kemkadDP data and *.lab file input. text to represarrock sample
label. Sample.Name is an arbitrary text samplellalé sample location coordinate east, north, at®n, depth
columns are in the *.lab file, their values are exgbed to the zdb and avg files in columns PIlt.BRistNorth, Plt.Elev
and PIt.Depth

Sample.Number,Sample.Name, Sample.Length,Sample.Are a,Plt.East, Plt.North,PIt.Elev, Plt.Depth
51205, "Shale 5a", 1.7, 6.5, 675442, 4346062, 2278, O
51205, "Shale 5a", 1.7, 6.5, 675442, 4346062, 2278, 0
51207, "Chert 1", 1.5, 17.3, 675474, 4346155, 2273, O
51207, "Chert 1", 1.5, 17.3, 675474, 4346155, 2273, O
51208, "SS 3Nwa", 1.5, 8, 675506, 4346250, 2263, 0
51208, "SS 3Nwa", 1.5, 8, 675506, 4346250, 2263, 0
51209, "DH S4", 15, 8.5, 675537, 4346345, 2243, 500
51209, "DH S4", 1.5, 8.5, 675537, 4346345, 2243, 500

@TDAVGW 1.15a updated 10/July/15, processing td538lab.raw | Review TDIP Data Point

Gdp Block(s) Chn Gdp Time

1 14
; : : : Skip APies IPm Sp Tedmp | &
— I T[Tt e B EEEE] T 0270E-08
o '|: 5745 157 EE 102700
Skip All Clear All Sample 1D B
1205
Skip P Clear P o
Shals 5a —
ZoamIn Zoom Dsfault u
Zoom Custom Set Custarm Senie 'l:
Flip V@ Area | 6.50 em™2 Wi/l | T 737E08 mVIA =
PlottaWME | Plotallto WF Length | 17 em  ARes | S ohmem
Sawve Data Exit Review IPm 1540 msec ":
Left Click on pointto s=t point skip flag.  Ctl+Lekt Click on pointto skip transisnt u =l

Right Click an paintto clear paint skip fiag.  Cl+Right Click on paintta clear fransient skip.

Ex (mViV)

Lab 23 N

Sample 51205, Shale 5a

— Tx freq 0.125, current 1.03E-6
GDP blocks 1898:1899, chn 1, Ex
Vp/I=1.4737E+08 mV/A, ARes=5635 ohm-m, CntRes=0 kohm
IPm=15.4 +/-‘0.212 msec

| | | | | | |
0 200 400 600 200 1000 1200 1400 1600 1800 2000
Time (msec)

0

When sample labels are imported from a lab file Bata Review plots show the Sample.Number and #ila
Sample.Name text in the upper-left corner of thw.pFor the first data point, the plot annotatidentifies the sample
as “Sample 51205, Shale 5a”.
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File Formats

tdavgw.ini: survey configuration and processing co ntrol default values

Tdavgw.ini is used to set default survey configuration armtessing control values. It is an ASCII file tlatn be
edited with a generic text editor. Each line ikeyword record with a@program:keyword=value(s) or
$keyword=value(s) format. There may multiple comma-separated vahfeer some keywords. For example
TBin.Begin andTBin.End are followed by long list of comma-separated valu€omment lines beginning with
the charactet, !,/ or\ can be anywhere within an ini file. Blank lines and comment lines are skipped while
tdavgw is readingni files.

Tdavgw.ini is primarily used to storlavgw processing control parameters, but generic suceafiguration keyword
records may be pasted into the ini file to contdalvgw default values.Tdavgw updates the $TDAVGW: records in
tdavgw.ini with its current processing control values. Audgiéonal keyword records itdavgw.ini are saved as is.

Listing of sample tdavgw.ini

$TDAVGW:Version=1.10a applied 2009/06/16
$TDAVGW:Process.BINNED=Yes
$TDAVGW:Stack. Type=Straight
$TDAVGW:Stack.Taper=5
$TDAVGW:Stack.Trim=20
$TDAVGW:Stack.SNFOn=No
$TDAVGW:Stack.SNFreq=60
$TDAVGW:Avg.AbsVp=Yes
$TDAVGW:Avg.Type=Straight
$TDAVGW:IPM.Recalculate=No
$TDAVGW:IPM.Scale=1.87,"published Newmont M scale ( Swift,1973)"
$TDAVGW:IPM.TwBeg=451.4 msec
$TDAVGW:IPM.TWENnd=1097.3 msec
$TDAVGW:Ch.NumberType=N-Spacing,Stn Number
$TDAVGW:GDP.Type=GDP32
$TDAVGW:GDP.GainMode=Unknown
$TBin.Name=GDP32ii TDIP
$TBin.NWaveform=1024

$TBin.Beg=58,8,27,46,65,84,103,122,141,160,179,198, 217,236
$TBin.End=140,26,45,64,83,102,121,140,159,178,197,2 16,235,254

Version control

TDAVGW:Version = string, tdavgw output only, savegavgw version number

Averaging

TDAVGW:Avg.AbsVp = boolean, yes=average Vp absolute values, droppingeverse polarity
TDAVGW:Avg.Type = enumeration, {Straight,Robust}

Newmont Chargeability
TDAVGW:IPM.Recalculate

boolean, yes=recalculate Newmont chargeabhity,
TDAVGW:IPM.Scale enumeration, Newmont M “standard” scaling {1836}
TDAVGW:IPM.TwBeg float, beginning of Newmont M integration (mse&*fFreq/0.125)
TDAVGW:IPM.TwEnd = float, end of Newmont M integration (msec*Tx.F{@q425)

GDP
TDAVGW:Ch.NumberType
TDAVGW:GDP.Type=GDP32
TDAVGW:GDP.GainMode

enumeration {Stn # Offset,N-Spacing,N-Space @ffntenna #}
enumeration {GDP16,GDP32,GDP32ii,GDP3224}
enumeration {Noisy,Quiet,Unknown}
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Temagvw.ini (continued)

Auto skip control

$TDAVGW:Skip.Auto = boolean, yes=apply Auto Skip on data input
$TDAVGW:Skip.OnARerr = boolean, yes=skip if apparent resistivity errorefing
$TDAVGW:Skip.OnlPerr = boolean, yes= skip if IP error > ceiling

$TDAVGW:Skip.OnVpMag
$TDAVGW:Skip.OnTxAmp

boolean, yes=skip if Vp < floor
boolean, yes=skip if Tx current < floor

$TDAVGW:Skip.ARerrCeiling = float, apparent resistivity error ceiling (%)
$TDAVGW:SKip.IPerrCeiling = float, IP error ceiling (msec)
$TDAVGW:Skip.VpMagFloor = float, Vp floor (mV)

$TDAVGW:Skip. TxAmpFloor = float, Tx current floor (amps)

Color fill limits

$TDAVGW:CF.RPdat = floats, resistance color fill minimum and maximumasinh10(mV/A)
$TDAVGW:CF.ARdat = floats, app. resistivity color fill min and max asinh10(ohm-m)
$TDAVGW:CF.IPdat = floats, IP chargeability color fill minimum andaximum in msec
$TDAVGW:CF.IPerr = floats, IP chargeability error color fill minimuand maximum in msec

24-bit cac file processing control (for future use)

TDAVGW:Process.TS = boolean, yes=process cac file time series data
TDAVGW:Process.STACK = boolean, yes=process cac file stack data
TDAVGW:Process.DECAY = boolean, yes=process cac file decay data
TDAVGW:Process.BINNED = boolean, yes=process cac file binned transient data

TDAVGW:Stack.Type = enumeration, {Straight, Taper,Robust}

TDAVGW:Stack.Shape = float, Kaiser window taper (O=rectangular to 5=Gzais)
TDAVGW:Stack.SNFOnN = boolean, yes=apply synchronous noise filter tstisk or decay data
TDAVGW:Stack.SNFreq = float, synchronous noise frequency (hertz)

TBin.Name = string, label used to identify each time-windoiw et (up to 32 char)

TBin.NWaveform = integer, # of A/D samples/transmitter waveform
TBin.Beg = integer list, 0-based offsets to beginning ofgimindow bins
TBin.End = integer list, 0-based offsets to end of time-vawddins
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Color-fill table file (cftable.clr)

CfTable.clr is an ASCII file specifying the colgpexctrum to use for color fills. The installatioargion has a blue-to-
red rainbow spectrum, but cftable.clr can be custedhto suit individual tastes. CfTable.clr udes Golden Software
Surfer format, so sample Surfer clr files with diffint color spectrums can be copied from the féB&Gamples
subdirectory.

Listing of cftable.clr :

ColorMap 11
0 178 178 255
25 153 255 255
50 128 255 128
75 255 255 0
100 255 0 0

cftable.clr file variables:

Tdavgw ignores the header line “ColorMap 1 17, but it slioloe included for compatibility with Surfer.

The remaining numerical records specify range, geden and blue values for a variable nhumber ohangoints,
where
Range = percent between minimum and maximum coatbdata (0 to 100),

Red = amount of red color from O=none to 255=maxmmu
Green = amount of green color from 0=none to 255¢mam,
Blue = amount of blue color from O=none to 255=maxn.

Colors are interpolated between anchor points toageolor-fill spectrum with continuous gradatiofRange values
should be ordered from low to high with no duplecatalues, and should include records for the minimand
maximum range values, 0 and 100.
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MDE file - line annotation, survey configuration an  d data processing control

Tdavgw looks for an optional *.mde file with the sameefitame stem as the input data file to get projadtlme
specific default values. MDE files have an ASGiirhat that is easy to edit and are usually usesktanitial survey
annotation, survey configuration, and processingrob parameters for each survey line. A MDE filensists of one
or more “mode” or keyword lines, each of which eggiwith a "$" in the first column, optionally folled by a
program name and colon ":". The keyword is follow@y an equal sign "=", then the value to assigthéoassociated
variable. Spaces may be included between the aksnoé the mode line. Spaces in values definetextswill be
included as part of the value. Some keywords, RkeHPR, take multiple comma-separated values. ofaiion text
strings should be enclosed in quotes, so that aopged commas are not parsed as value field depara.ines that
begin with a leading !, \, / or “ character aresipreted as comment lines and skipped over durithg fite input. If a
keyword line includes a program name, only the rdup®gram will read the record. Including a spegifrogram
name identifies which program is to use the asset¢iparameter value. The same $program:keyworde(gl and
$keyword=values(s) format is used in mde, ini, add avg files. Programs ignore unknown keywordindunput, so
new keywords may be introduced without breakingsalftware.

Sample MDE file listing

$Job.Name = "TDIP D-D Data"
$Job.Area = "Zonge Datpro”
$Job.For = "Zonge AZ"

$Job.By = "Zonge AK"
$Job.Number = "110a"
$Job.Date = 09-06-15
$Survey.Type = TDIP
$Survey.Array = D-D
$Line.Azimuth = 90
$Stn.GdpBeg = 0

$Stn.Gdplnc = 300
$Stn.GdpUnitScale = 0.3048 m/GdpStn#
$Stn.Beg =0

$Stn.Inc = 300

$Stn.UnitScale = 0.3048 m/Stn#
$Rx.Length = 300,300 ft
$Rx.HPR =90,0,0

$Unit.Length = ft

Keywords Stn.GdpBeg , Stn.Gdpinc , Stn.Beg andStn.Inc  can be used to shift and scale the GDP station
numbers used in *.raw or *.fld files to a differes#t of “client” station numbers suitable for refpolots. Note that stn
files use client station numbers, since statioration information is often provided by the clienClient station
numbers are calculated from GDP station numbergusin = (Stn.Gdp — Stn.GdbBeg)*Stn.Inc/Stn.Gdpirgtn.Beg.
Default values produce no station number shiftingaaling.

Stn.GdpBeg = first GDP station number origin (legacy alitLow )
Stn.Gdplinc = GDP station number increment (legacy aasDelt )
Stn.Beg = client station number origin (legacy aliasiFrst )
Stn.Inc = client station number increment (legacy aliatDelt )

Stn.UnitScale
Stn.Left
Stn.Right

client station number to meter scale (meteesitlistn_number)

client station number on left side of pseuddseck section plots

client station number on right side of secti¢otp

Stn.Left may be greater thadtn.Right to reverse plot axis station number order
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Survey Annotation

Job.Name = string, project name (< 128 char) (legacy aRasject)

Job.Area = string, project area (< 128 char)

Job.For = string, client name (< 128 char) (legacy al@gent)

Job.By = string, contractor name (< 128 char) (legacy alaspany)

Job.Number = string, identifying job label (< 16 char) (legadiea JobNum, JobNumber)

Job.Date = string, data acquisition date (< 16 char) (legd@saobDate)

Line.Name = string, arbitrary line "number" (<16 char) (legadiasLine)

Line.Number = float, line number, used for coordinate interpaati

Line.Azimuth = float, azimuth (deg E of N of increasing stn nunsh@r string = NnnE bearing format

Survey Configuration

Survey.Type = enumeration, always TDIP

Survey.Array = enumeration, IP array type {D-D,P-D,P-P,Grd,SchiDab}
Unit.Length = enumeration, length unitsr{,ft } (legacy aliasUnits)
Tx.Length = float, Tx dipole length (length units) (legacy aliexLength)
Rx.Length = floats, X and Y Rx dipole lengths (length units)

Rx.HPR = floats, Rx component orientation (heading,pitct gel)

Roll = 0 => z positive up, roll = 180 => z positidewn
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STN file - station location and elevation

STN files hold information about station locatidnsa tabular format with space or comma separashdgeg. A STN
file should have at least two entries, correspogdinthe first and last stations. Additional eed¢rimay be necessary to
trace out topographic changes or curved linBgavgw assumes that station numbers are related tandestaong line.
Station number values are used to linearly intextgo(easting,northing,elevation) coordinates fatighs that do not
have a matching entry in the STN file. If statioambers are scaled by entries in the MDE file, Silé&\station
numbers should be in the scaled and shifted clititon numbers defined by Stn.Beg and Stn.Incthetinscaled and
unshifted GDP station numbers defined by Stn.GdpBégGdplinc.

Records beginning with a !, “, \ or / character @eessified as comment lines and are skipped.
Blank records are skipped.

Some grid coordinate systems, such as UTM coomnaian generate very large coordinate values. yesgrams
store station locations as floating-point numbeith weven significant figures. It may be necesdarwubtract a
constant from large coordinate values in ordelltmeaccurate representation with seven signifidares.

Station files may include optional Heading, Pitectd @r Roll columns. A Heading column is often atldfesurveys
include spot soundings where the EM component taiem varies from one station to the next, i.eormaissance or
tensor IP surveys. There may also be an optiomgtiDcolumn, to locate down-hole survey receivatias with
respect to the surface of the ground. A statilennfiay hold data for multiple lines if a Line colans present.

Listing of typical stn file:

Station, East, North, Elevation, Line
84.0, 5595, 5887, 2030, 1400
86.0, 5533, 6079, 2035, 1400
88.0, 5471, 6271, 2040, 1400
90.0, 5410, 6463, 2040, 1400
92.0, 5348, 6654, 2045, 1400

120.0, 4487, 9340, 2120, 1400
122.0. 4425 9531, 2120 1400

STN file column definitions:

Station =  client station numbers

East = grid east (m or ft, length units specified when $ITHV creates a new std file)

North = grid north (m or ft)

Elevation = elevation (m or ft)

Heading = X component azimuth (deg E of N), optional column

Pitch = X component pitch (deg up from horizontal), optibo@umn

Roll = Z component rotation about X axis (deg clockwis@}jonal column

Depth = depth with respect to surface for D-H array (mtyrdptional column for D-H surveys
Line = line number, optional column for stn files with riple lines
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TWC file — transmitter wire segment endpoints

TWC (Transmitter Wire Coordinate) files hold trariger wire segment endpoint coordinates in a tabidanat with

space- or comma-separated values. TWC files @@ fos down-hole surveys, where a transmitter \wieg/ have one
end at a remote surface location and the othedenah hole. The Tx.GdpStn column value is usednaslentifier to

match TWC file records to time-domain IP data pgind TWC file should have at least one entry factetransmitter,
specifying the two transmitter wire endpoints. Aidahal records may be present to locate corneriénTx wire

layout for MMR and MIP magnetic field calculation.

TWC files must include nine columns, Tx.GdpStn, X1, Z1, X2, Y2, Z2 and D2. X is easting or gridse Y is
northing or grid north. Z is elevation or relatilevel, z is positive upward. D is depth relatteethe surface, and is
positive downward. TWC and STN files must use fane coordinate system. Most of the time, (x,%2)
(east,north,elevation), but when D-H surveys aedu® describe a complex survey with receiver dipoh parallel
lines, it may be more convenient to use a coordiegstem with grid east aligned along line.

Listing of typical down-hole TWC file:

Tx.GdpStn, X1, Y1, Z1, D1, X2, Y2, 72, D2

0, 403214, 4483381, 2140, 0, 404719, 448 2646, 1894, O
300, 403152, 4483382, 1795, 345, 404719, 448 2646, 1894, O
650, 403102, 4483389, 1502, 638, 404719, 448 2646, 1894, O
1050, 403036, 4483402, 1105, 1035, 404719, 448 2646, 1894, O
525, 403214, 4483381, 2140, 0, 403036, 448 3402, 1105, 1035

TWC file column definitions:

Tx.GdpStn = Tx identification number (numeric value)

X1 = positive east (m or ft, length units must be caesisthroughout the data set)
Y1 = positive grid north (m or ft)

Z1 = positive elevation or relative level, z+ up (m 9r f

D1 = positive depth with respect to surface, depth stp@ down

X2 = negative east (m or ft, length units must be ceastthroughout the data set)
Y2 = negative grid north (m or ft)

Z2 = negative elevation or relative level, z+ up (mtr f

D2 = negative depth with respect to surface, depth $itipe down
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LAB file — Lab Rock sample labels

Lab files hold Lab Rock sample label text in a fabuormat with comma-separated values. LAB filese
Sample.Number values as keys to Sample.Name ai@habsample-location coordinate information. Lfdés have
several record types:

Records beginning with a !, “, \ or / character elessified as comment lines and are skipped.

Blank records are skipped.

Records beginning with a $ should have a keyworlirevéormat. Keyword records may occur anywhere ivitnlab
file. To record UTM coordinate datum and zoo@vgw recognizes the keywords $Gps.Datum and $Gps.UTMZon
Unrecognized keywords are ignored.

As the data columns may be in any order and sorhenes are optional and may be missing, the comrparaged
numeric and text data block must be preceded i label line. Unrecognized column labels amal dssociated
column data are ignored. Columns Sample.Number Samdple.Name are required. The geographic codslina
columns East, North, Elevation and Depth are optigbut all four should be included if geographémple location
coordinates are to be imported imt@avgw).

Listing of typical Lab Rock LAB file:

Sample.Number, Sample.Name, East, North, ELevati on, Depth
51205, "Shale 5a", 675442, 4346062, 2278, 0
51207, "Chert 1", 675474, 4346155, 2273, 0
51208, "SS 3NWa", 675506, 4346250, 2263, 0
51209, "DH S4", 675537, 4346345, 2243, 500

$GPS.Datum=WGS84
$GPS.UTMZone=16

LAB file column definitions:

Sample.Number=  sample number to link with GDP LabRock measuremg@nimeric value)

Sample.Name = rock sample text label (up to 32 characters)
Optional geographic coordinate columns
East = sample location easting (numeric value, often UTbters)
North = sample location northing (numeric value)
Elevation = sample location elevation (numeric value)
Depth = sample location depth (numeric value)

LAB file $keyword=value records
$GPS.Datum = geographic coordinate datum (string)
$GPS.UTMZone = UTM coordinate zone, negative for southern hengspliinteger)
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TDIP cac file

The GDP-3%* saves TDIP data in a binary cache file with a kloecord format. Each record has a consistentmeaite
structure, so that programs can search thraagtiles and skip records that are not of immediateriest or are of an
unknown type. The format anticipates the additbmew record types in the future, and new recgpg$ using the
consistent external record structure will not breaisting software.

Eachcac record (of any type) in the binary cache is staretthe following manner.

_|___recordcontent___|__|____|__|_
\ \ \Record Type \ / \ Record length of next record
\\ \\Record Flag / /
\\-- Record Leng;th ----- /

B nextrecord | |

The first and last element in every stored recasrdhe length of the core data record in bytes ést@s a 4 byte
integer). The second element in every record & layte code with all four bytes equal to FFFF hekhis in
conjunction with the bracketing record length fieltbws processing of a damaged cache. Softwareskig through
the file without reading entire records. Recombkh values are used to adjust the file positianteo directly, without
the overhead of reading the record’s data content.

The first 2 byte element in every core data retelld which type of data record has been storearredtly records can
be either in an ASCII metadata format or binaryrds holding rectangular tables of numeric date (sgow).

Cac file Navigate records (record type = 4)

used for direct file access
binary record pointer and record size

Cac file Survey Metadata records (record type = 514)

Survey configuration data stored as ASCIl text he tform of comma-separated-value sub-records with a
keyword,valuel,value2,...,valueN format. Sub-record endpoints are delineated mamiage-return
character \ ). Parameters are organized into groups, with rdis$inguished by a "GroupName." keyword prefix.
Keywords are case insensitive and may includedtiersa to z , numbersD to 9 and the underscore character.
Keywords must be spelled exactly, no matching isedon substrings or aliases. Keyword records Inaag multiple
comma- or colon-separated values.

Programs should skip sub-records with novel or omkm keywords, allowing future extension without ddtimg
existing software.

HEADER.TYPE = enumeration,Survey
DATA.VERSION = cac file format version number, string
DATA.BLOCK = data block number, integer
DATA.SKIP = skip flag, O=use data, 1= skip data

DATA.STACKCTDN =count down of Tx cycles, is > 1 if GDP operatoegses stop average, integer
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(cac file Survey Metadata records, continued)

GDP.DATE = string, data acquisition date (mm/dd/yyyy)
GDP.TIME = string, data acquisition time of day (hh:mm:ss.sss)
SURVEY.TYPE = TDIP, string
SURVEY.ACQMETHOD=numeration, {imeSeries,Stack  }

TimeSeries = full time series data saved in addition to stacl summary data

Stack = rectified stack and summary data saved

SURVEY.ARRAY = enumeration, array type, CR-D,P-D,P-P,Grd,Sch,D-H,Lab}
LINE.NAME = string, line label
LINE.NUMBER = float, line number, ideally an across-line coortiéna
LINE.DIRECTION = enumeration, l,NE,E,SE,S,SW,W,NW,DH }
LINE.SPREAD = string, spread label, not always interpretable asraber
JOB.NAME = string, project name
JOB.FOR = string, client name
JOB.BY = string, contractor name

GDP.OPERATOR string, GDP-32 operator's name or initials

GDP.TYPE = string, GDP model

GDP.PROGVER =string, GDP acquisition program version

GDP.SIGSOURCE = enumeration, signal source {Field,ISys,ESys}

GDP.CALVOLTS =f loat, calibration signal level (volts)

GDP.SYNC = enumeration, synchronization method {GPS,Manualp&lyonous,non-Zero Tx }
GDP.GAINMETHOD =enumeration, gain method {Done,Auto,Manual,SpOMgmory,MemSpOnly }
GDP.GAINMODE = enumeration, gain EM noise tolerance mode {NoisjeQu

GDP.FPSN = string, GDP front panel serial number

GDP.SN = string, GDP serial number

GDP.TCARDSN = string, timing card serial number

GDP.NUMCARC =integer, number of GDP A/D cards

GDP.ADCARDSN =string list, a/d card hexidecimal serial numbersalbcards (active and inactive)

GDP.ADCARDSND  =integer list, a/d card decimal serial numbers focards
GDP.ADCARDVER  =string list, a/d card version
GDP.ADCARDFEAT =string list, a/d card features

GDP.BAT = float, GDP-32 battery voltage (volts)
GDP.TEMP = float, GDP-32 temperature (deg C)
GDP.HUMID = float, GDP-32 relative humidity (%)

GPS.LAT = double, GPS latitude (deg N)

GPS.LON = double, GPS longitude (deg E)

GPS.ALT = float, GPS altitude (m)

GPS.PDOP = float, position dilution of precision (<5 good,&inoderate, <20 fair)
GPS.NUMSAT = integer, # gps satellites

GPS.TCDAC = float, GPS Digital-Analog-Converter setting
GPS.STATUS = integer, GPS status flag

GPS.SN = integer, GPS serial number

GPS.FW = integer, GPS firmware version

GPS.SW = integer, GPS software version
GRID.XYZOFFSET = float list, GDP grid coordinate offset (length )it
GRID.REF1 = float list, GDP grid reference point 1 (length shit
GRID.REF2 = float list, GDP grid reference point 2 (length shit
GRID.CALC = float list, GDP grid calculated point (length upits
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(cac file Survey Metadata records, continued)

TX.STN
TX.XYZ1
TX.XYZ2
TX.SN
TX.FREQ
TX.DUTY
TX.AMP
TX.SENSE
TX.DELAY

RX.STN
RX.AZIMUTH
RX.ASPACE
RX.SSPACE
Rx.XYZ0
Rx.XYZ1
Rx.XYZ2
RX.LENGTH
RX.ADDELAY
RX.ALIASDELAY
UNIT.LENGTH

LAB.ID
LAB.AREA
LAB.LENGTH

TS.ADFREQ
TS.NCYCLE
TS.NWAVEFORM
TS.NPNT
TS.DECFAC

CH.NUMON
CH.ADCARDSM
CH.GDPSLOT
CH.FACTOR
CH.GAINFACTOR
CH.PREAMP
CH.GAIN
CH.NUMBER

= float, Tx dipole ID

= floats, Tx electrode 1 along-line x: across-linelgpth z (Rx.SSpace units)

= floats, Tx electrode 2 along-line x: across-linelgpth z (Rx.SSpace units)

= string, Tx serial number

= float, Tx repetition rate (hertz)

= float, Tx waveform duty cycle, usually 0.5 for TD&? 1 for CR current on/off ratio)
= float, Tx peak current in time domain

= float, current monitoring sensor resistance (ohms)

= float, transmitter turn-off ramp duratiopgec)

= float, Rx location

= float, Rx x-component azimuh (deg east of north)
= float, unit dipole length (length.units)

= float, unit dipole length (RXx.XYZ units)

= float list, Rx location (Rx.SSpace units)
= float list, Rx electrode 1 along-line x: acrosseliyt depth z (Rx.SSpace units)
= float list, Rx electrode 2 along-line x: acrosseliyt depth z (Rx.SSpace units)

floats, dipole lengths for each channel (lengths)ni

float, time offset from beginning of time-seriesT® current cut-off (sec)
= float, anti-alias filter delayusec)

= enumeration, fn,ft } used to specify dipole lengths

= string, lab rock sample ID

float, lab rock sample end surface area®jcm
float, lab rock sample length (cm)

float, a/d sampling frequency (hertz)
number cycles/waveform
=integer, number samples/waveform = TS.ADFreq/(T 8H2e*Tx.Freq)
integer, # time-series points = TS.NWaveform*TSyNIé
integer, decimation factor

= integer, # channels turned on
=string list, a/d card hexidecimal serial numbersafttive cards
= integer list, GDP slots of active a/d cards
float list, volts per a/d counts excluding gainattenuator settings (volts/ad_count)
float list, channel gain (V/V ratio)
= float list, pre-amplifier gain as a scaling muligpl
= string list, gg-a format with g :>g2;ain factor and a =>2attenuator
= float list, component-specific meaning

E-field chn, lower-numbered along-line electroderdinate
H-field chn, antenna number used to index AntClaleta

CH.NOTCH

CH.HIGHPASS
CH.LOWPASS
CH.CRES
CH.CMP
CH.STATUS
CH.SP

= enumeration list, notch filter setting
{NONE,60-359,60-3,60-59,50-359,50-3,50-59,50-60 }

= enumeration list, high-pass filter cut-off frequgd®NONE,0.0106,0.319,192  }
= enumeration list, anti-aliasing filter cut-off fregncy {NONE,6,283,14000 }
float list, contact resistance of each channel @hm

enumeration list, chn component lab&lf{, Ex,Ey,Ez,Hx,Hy,Hz,Ref }
packed byte list, information about channel status

= float list, self-potential offset (mV)
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Cac file Calibrate Metadata records (record type = 768 )

Calibrate data stored as ASCIl text in the form @bmma-separated-value sub-records with a
keyword,valuel,value2,...,valueN format. Sub-record endpoints are delineated mamiage-return
character\f ).

HEADER.TYPE = enumeration,Calibrate

CAL.VER = calibrate format version number

CAL.BRD = system calibrate records with comma-separatiorate value tuples

CAL.BRD, E82A, 0.125:1.0:0.0, 0.375:1.0:0.0, 0.625 :1.0:.0.0, ...

The first system calibrate value is an A/D boasésal number, followed by multiple comma-separataitbrate-tuple
fields, each tuple with a frequency: Real(Cat)ay(Cal) format. Each calibrate tuple has aueegy in hertz
followed by a colon, then a calibrate magnitudgdp_volt/ volt followed by a colon, then a calileg@thase in
milliradians.

CAL.ANT = antenna calibrate records using the same faas@AL.SYS,

but with an antenna number as the first valueeadf a board serial number.
antenna calibrate magnitudes are in V/uT, phakesare in milliradians

Cac file Data Metadata records (record type = 528)

Data Metadata records store a description of sulesgdinary numeric data blocks.

Data metadata are stored as ASCIl text in the foofn comma-separated-value sub-records with a
keyword,valuel,value2,...,valueN format. Sub-record endpoints are delineated mamiage-return
character\f ).

HEADER.TYPE = enumeration{TimeSeries,Stack,Harmonics,SummaryData}

DATEO = data acquisition date (mm/dd/yyyy)

TIMEO = data acquisition time (hh:mm:ss.sss)

DATA.SKIP = boolean, O=use data, 1=skip data

COL.LABEL = string list, data column labels

COL.NUM = number of data columns in subsequent binary @siards

ROW.NUM = number data of rows in subsequent binary datrdsc

DATA.KIND = enumeration or enumeration list, numeric data Kinteger,float,double,complex}
Cac file binary Time-Series Data records (record type =16)

A COL.NUM by ROW.NUMblock of binary time-series data stored as fouelgteger values representing A/D
counts . The numeric data are stored row by rdtv the column index varying firsCOL.NUM is equal to the
number of active GDP channels, wiROW.NUMis equal toTS.NPNT.  The A/D values should be scaled by
CH.FACTOR/(CH.GAIN*CH.EXGAIN) to get gdp volts.
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Cac file binary Stack Data records (record type = 1)

A COL.NUM by ROW.NUMblock of binary time-series data stored as fouelfigat values representing averaged
A/D counts in a rectified stack . The numericedate stored row by row with the column index vagyfirst.
COL.NUM is equal to the number of active GDP channels,edR®W.NUMis equal toTS.NWAVEFORM/2.

Cac file binary Result (TDIP) Data records (record typ e = 2048)

A COL.NUM by ROW.NUMblock of binary time-series data stored as fouebgteger and float values The numeric
data are stored row by row with the column indesyivey first. COL.NUM is equal to the number of variables, while
ROW.NUMs equal to the number of active GDP channels

TDIP result data have columns:

Chn = channel index

Vp = peak on-time voltage (volts)
Vs0 = Newmont chargeability (mV/V)
Vsl = first Vs transient value (mV/V)
Vsl1l3 = last Vs transient value (mV/V)

Cac file binary Summary Data records (record type = 10  24)

A COL.NUM by ROW.NUMblock of binary time-series data stored as fouelgteger and float values representing
derived geophysical parameters like apparent résysand IP chargeability. The numeric data @ored row by row
with the column index varying firs€COL.NUM is equal to the number of geophysical parametatile ROW.NUM

is equal to the number of active GDP channels

TDIP summary data have the columns:

Chn = channel index

IPSEM = chargeability IP standard error of the mean gaitbnds)
Vp = peak on-time voltage (volts)

IPM = Newmont chargeability (millseconds)

ARes = apparent resistivity (ohm-m)

Cac file GDP Status (record_type = 640):

QCGdpTemp = float, GDP-32 temperature (deg C)
QCGdpTemp = float, GDP-32 relative humidity (%)
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GDP-32 ASCII TDIP Data File (*.raw)

GDP-32 TEM and NTEM data are saved in ASCII filathva fixed-form block style. Blank lines separatecks and
there are two block types, header and data.

GDP-32 TDIP Header Block Samples

0097
TDIP0832 2007-05-02 11:10:43 12.9v D-D 20.5% 26.7 DegC
OPER CurtCTXID temp A-SP 300 FT
JOB 745LINE 1400 N SPREAD 0 MAV Enabled
1 DiffAmp Notch 60,3-5,9 S/N 465 Passed 1.00000

0012

TDIP0538 97-09-02 17:09:09 12.3v Grd

OPER SCOTT TXID 2009 A-SP 100 FT

JOB 9782 Ay 31600 N SPREAD 1 Ax -33800 Bx -23100 MAYV Enabled
1 DiffAmp Notch+60,3-5,9 S/N 190 Passed 0.99519

GDP-32 TDIP Header block structure

-- FIELD_NAME ------- UNITS -- RANGE --- TYPE ----- - WIDTH -- END --

Line 1
Block Number # 0-9999 Integer 4 4

Line 2
Survey Type - ex:"TDIP" Character 4 4
Version Number # 0-9999 Integer 4 8
Skip Flag - X or space Character 1 9
Date date yyyy-mm-dd Date 10 19
Time time hh:mm:ss Time 8 28
Battery Voltage v 0-99.9 Scaled 5 34
Array Type - ex"INL" Character 3 38
Relative Humidity % 0-100 Float 7 45
Temperature deg C -90 - 200 Float 6 51

Line 3
Operator - ex:"JOHN" Character 9 14
Tx ID - ex:"ONE" Character 5 26
A-Spacing m/ft positive Scaled 6 38
Length Unit - MorFT Character 2 41
Ax (Grd or Sch Arrays) # inm or ft Scaled 8 48
Bx (Grd or Sch Arrays) # in m or ft Scaled 8 60
MAV telluric filter Enabled or Disabled

Line 4
Job Number # ex:"GOLD" Character 5 9
Line # ex:"1+00" Character 8 23
Line Direction - ex:"N" Character 2 25
Spread # ex:"A" Character 2 36

Line 5+ hardware inventory information, one line fo r each channel.
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GDP-32 TDIP Data Block Sample

0108

TDIP0832 2007-05-02 11:50:12 12.8v D-D 20.5% 30.0
Tx 2300 Rx

125 Hz

1700 N 60, 5

8Cyc TxCurr 4

1 ON 1 15320 4.3 660.1 0000 0.02
2 ON 2 1.2182 3.3 2100 0000 0.01
3 ON 30.1814 1.6 781.8 0020 0.11
4 ON 4 37.127m 15.7 320.0 0040 0.06
5 ON 5 18.980m 20.1 286.2 0050 0.22
6 ON 6 11.958m 20.1 288.5 0060 0.27
Windows

1 2 4 6

4011 3972 3913 4296 4193 4375

91 42 37 309 340 363

56 43 25 194 246 248

41 32 16 155 200 195

35 27 13 129 168 169

30 23 11 113 145 146

27 20 10 101 129 128

23 18 10 88 114 119

21 16 7 78 101 101

19 15 10 71 94 97

18 14 4 65 88 90

16 13 5 61 83 83

15 12 8 58 73 76
GDP-32 TDIP data block structure
-- FIELD_NAME ------- UNITS -- RANGE --- TYPE
Line 1

Block Number # 0-9999 Integer
Line 2

Survey Type - ex:"TDIP" Character
Version Number # 0-9999 Integer
Skip Flag - x or space Character
Date date yyyy-mm-dd Date

Time time hh:mm:ss Time
Battery Voltage volts 0-13.0 Float
Array Type - ex:"D-D" Character

Relative Humidity % 0-—100 Float
Temperature deg C -90 - 200 Float

Line 3
Tx value # +0-9999999 Scaled
Rx value # +0-9999999 Scaled
Notch Filter - ex:"60, 5" Character
Line 4
Frequency Hz ex:0.125 Scaled

# Cycles/Stack # 1-16384 Integer
Tx Current amps 0-99999 Scaled

DegC
-19.36 3.68K
3.71 6.10K
12.91 5.93K
12.08 4.43K
8.79 3.81K
21.15 3.06K
7 8
- WIDTH -- END --

4 4

4 4

4 8

1 9

10 19

8 28

6 34

3 38

7 45

6 51

8 11

8 23

5 31

4 4

5 14

6 32
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GDP-32 TDIP data block structure (continued)
-- FIELD_NAME ------- UNITS -- RANGE --- TYPE ----- - WIDTH -- END --

Line 5: repeated for each channel measured.

Channel Number # 1-16 Integer 1 2
Skip Flag - sp,x,-,b Character 1 3
Channel Type - ex"ON" Character 3 6
N-Spacing # +0 - 99999 Scaled 6 12
Primary Voltage % Scaled w/e xp 8 20
Chargeability ms Scaled w/e Xp 8 28
Apparent Resistivity Qm Scaledw/exp 7 36
Gains/Attenuator ###A ex:"0060" Character 4 42
SEM ms Scaled w/e Xp 6 49
Self Potential mv Scaled 7 57
Contact Resistance Q Scaledw/exp 6 64

TDIP input data file window structure follows twedder lines.
All 13 rows of the window data are the same:

Channel 1 10*mVIV Integer 7 7
Channel 2 10*mV/IV Integer 7 15
Channel 3 10*mVIV Integer 7 23
Channel 4 10*mVIV Integer 7 31
Channel 5 10*mV/V Integer 7 39
Channel 6 10*mV/IV Integer 7 47
Channel 16 10*mV/V Integer 7 127

NOTE: Extremely large values will shift data in tt@umns that follow.

A data block may be skipped by putting”ah just to the right of the GDP program name, i.ande:

TDIP0832 2007-05-02 11:50:12 12.8v D-D 20.5% 30.0 DegC
to
TDIP0832x2007-05-02 11:50:12 12.8v D-D 20.5% 30.0 DegC
Individual channels may be skipped by putting>h right after the channel number, i.e. change
2 ON 2 1.2182 3.3 2100 0000 0.01 3.71 6.10K
to
2xON 212182 3.3 2100 0000 0.01 3.71 6.10K
The polarity of individual channels can be flipgedputting &-" after the channel number, i.e. change
2 ON 2 1.2182 3.3 2100 0000 0.01 3.71 6.10K
to
2-ON 2 12182 3.3 2100 0000 0.01 3.71 6.10K
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Raw file survey configuration keywords

Starting with v1.12adavgw will read a limited set of IP survey configuratikeywords from raw files, so that
conventional IP array conventions can be extendedléw more general configurations. Raw file keyd/records are
similar to $keyword=values format used in mde, adt avg files. A leading $ flags the text as ankay record. The
keyword is separated from its values by the = dattara Multiple values are separated by commasy) ¢ (X,y,z)
coordinate tuples use a hierarchy of separatoth, @@mmas separating tuples and colons separatitigdual values
within each tuple, i.e. multiple (x,y) tuples lotke 0:0, 100:0, 200:0, ... and multiple (x,y,z) tapllook like 0:0:0,
100:0:0, 200:0:0. By default, raw file keyword izdnles are set to values consistent with stand&@& €Gonventions.
The standard conventions can be modified by imsgp@#keywords records into the raw file just befthre data blocks
that are to be affected.

Variable Rx dipole lengths

The first extension to conventional surveys isltovamultiple receiver dipole lengths in a singketip. Tdavgw uses

A-SP, Tx, Rx and the lowest numbered n-spacingatoutate how station numbers scale to a unit dipefgth in

meters or feet. For dipole-dipole, the transmittigmole is one A-SP long. The header block A-SRe&/@n meters or
feet is used as a unit dipole length to calculaith iransmitter electrode station numbers and deeit numbered
receiver electrode stations in combination withnikepacing values specified for each GDP chanvatiable receiver
dipole lengths specified by:

$Ch.Length=lengthl, length2, ..., lengthN

can be used to relocate the higher number recelgetrodes. Lengthl, ..., lengthN must be in theeskangth units as
the A-SP value in the preceding raw file headecklo

Longer receiver dipole lengths can be used to asgeignal strength at large n-spacings.

Roll-along logistics, get more signal at large n-spacing with longer dipole lengths

A-SP =100 m
$Ch.Length=100,100,100,100,200,200
100 m D-D Tx Chn 1 to 4, 100 m length Channel 5 and 6, 200 m length
0 100 200 300 400 500 600 800 1000
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For a specific $Ch.Length example with raw filetteonsider the following configuration:

A-SP =800 m
$Ch.Length=400,400,800

D-D Tx 800 m long = 1*a Channel 3, 800 m length
Chn 1,400 m Chn 2,400 m

e =1 * 800 M —J

0 800 1600 2000 2400

Example$Ch.Length=400,400,800 raw file text
0271

TDIP0843 2009-08-23 11:25:01 12.6v D-D 47.3% 23.3 DegC
OPER CatonTXID 3A-SP 800 M

JOB 9.86LINE  MN SPREAD 1 MAV Enabled

1 DiffAmp Notch 60,3-5,9 S/N 853 Passed 1.00000

2 DiffAmp Notch 60,3-5,9 S/N 1355 Passed 1.00000

3 DiffAmp Notch 60,3-5,9 S/N 134 Passed 1.00000

4 DiffAmp Notch 60,3-5,9 S/N 149 Passed 1.00000

5 DiffAmp Notch 60,3-5,9 S/N 162 Passed 1.00000

6 DiffAmp Notch 60,3-5,9 S/N 355 Passed 1.00000

Front Panel SIN 14, Cal S/IN 22, Temp 23.3, Hum idity 47.3, EPROM 030901BLD321
$Ch.Length=400,400,800

0272

TDIP0843 2009-08-23 11:33:29 12.5v D-D 47.3% 23.3 DegC

Tx ORx 1600 N 60, 5
125Hz  8Cyc TxCurr 1.1

1 ON 1 43.348m 27.1 1300 0040 2.76 10.99 53.5K
2 ON 1.5 9.8708m 27.3 888.0 0060 5.23 -6.59 56.7K
3 ON 1 53.223m 27.0 729.6 0040 3.26 13.18 10.1K

$Ch.Length=400,400,800 is inserted just after a header block specifyingdaSP = 800 meters and just before a
D-D data block with three active channels, chantdedsid 2 each 400 m long and channel 3 spanningr80Ddavgw
depends upon the blank line separators betweenraacfile header and data block to mark the begigrgind end of
each block, so a blank line is left just ab&&h.Length=400,400,800.
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Lateral offset between Tx and Rx dipoles

A second extension to conventional surveys is teepthe transmitter sideways from the receives,limost commonly
for Australian style pole-dipole where a long arafyreceiver dipoles is set up, and then the trasinpole run is
down the line with positions centered on each rexadipole in turn.

Line 2 Receiver Array, 100 m dipoles

O Van\ Van\ Van\ VN L) Fan\
J NS S o N4 o

(
)
V)

Line of Pole-Dipole Tx Electrodes
X X X X X X X X X X

100 m across-line offset between Tx and Rx electrodes

O Y N VN VN Van\ Van\ Vo) N
Ny Ay S s Ay A S Ny

)
U]

Line 1 Receiver Array, 100 m dipoles

Across-line coordinates for line 1 receiver eledé® and the transmitter pole electrodes could beifsgd by inserting:

$Tx.Y1=100

$Tx.Y2=100

$Ch.Y1=0,0,0,0,0,0,0,0,0,0

$Ch.Y2=0,0,0,0,0,0,0,0,0,0

into the raw file after the line 1 header block(¥)ou can specify that GDP channel numbers bepnéted as receiver
stations rather than n-spacings to avoid havingh@nge the pole-dipole n-spacing every time thestratter pole

moved. (Apart from the fact that the n-spacingesysbreaks down anyway when the transmitter potermgered in a
receiver dipole.) For receiver line 2, the acriiss-coordinate would be 200 meters, so the rasv$keyword records
would look like:

$Tx.Y1=100

$Tx.Y2=100

$Ch.Y1=200, 200, 200, 200, 200, 200, 200, 200, 200,

$Ch.Y2=200, 200, 200, 200, 200, 200, 200, 200, 200,

Specifying explicit Tx or Rx electrode (x,y) or (X, VY,z)

To extend TDIP raw files to general surface arragfigurations, the keywords $Tx.XYZ1, $Tx.XYZ2, $Q¥¥Z1
and $Ch.XYZ2 can be used to explicitly specify &lede along-line and across-line coordinates. Rangple for a
four-channel receiver array in something similaa tgradient array might look like:

$Tx.XYZ1=10200:500

$Tx.XYZ2=20200:500

$Ch.XYZ1=10300:100, 10400:100, 10500:100, 10600:100

$Ch.XYZ2=10400:100, 10500:100, 10600:100, 10700:100

Note that the colon character is used to separatelxy coordinates for each receiver channel, wddlamas are used
to separate x:y coordinate pairs for each chamntirn.

The $Tx.XYZ2 keyword record is very helpful for gjifging the actual location of one or more polealgtransmitter
remote electrodes in (along-line,across-line,[dpatbordinates.

When using the drill hole array, D-H, a Z coordamegpresenting electrode depth can be included:
$Ch.XYZ1=10300:100:000, 10400:100:100, 10500:100;20600:100:300
$Ch.XYZ2=10400:100:100, 10500:100:200, 10600:100;30700:100:400

Using the D-H array is the only way to get the Atiegordinates included idavgw zdb and avg files.

tdavgw v1.15 Documentation 35



GDP-32 FLD Files: .raw reformatted by program SHRED

or SHREDQW

The utility programs Shred or ShredQW flatten blacliented GDP raw files into a tabular spreadsiiemhat with

space-separated values.

HEADER Record Structure

-- FIELD_NAME ------- UNITS -- RANGE --- TYPE
Record Type - H,D Character
Skip/Average Flag # 0,1 Integer
Block Number # 0-9999 Integer
Header Label # 0-999 Integer
Sequence Number # 0-9 Integer
Survey Type, Version - Character
Date date dd mmm yy Date
Time time hh:mm:ss Time
Voltage v 0-99.9 Scaled
Array Type - ex:"D-D" Character
Operator - ex:"JOHN" Character
Tx Identification - ex:"ONE" Character
A-Spacing m positive Scaled
Job Number - ex:"GOLD" Character
Line Number - ex:"1+00" Character
Line Direction - ex:"NE" Character
Spread - ex:"A" Character

For Grd (gradient) or Sch (Schlumberger) arrays:
AX (Sch or Grd) m £0-9999999 Scaled
Bx (Sch or Grd) m £0-9999999 Scaled

- WIDTH -- END --

NNOTTOPR,OWRAROMOOFR,WRAERER

o

1

3

8
12
14
23
32
41
46
50
60
65
72
78
87
90
93

112
121
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TDIP Data Record Structure

-- FIELD_NAME ------- UNITS -- RANGE --- TYPE ----- - WIDTH -- END --
Record Type - H,D Character 1 1
Skip/Average Flag # 0,1 Integer 1 3
Block Number # 0-9999 Integer 4 8
Header Label # 0-999 Integer 3 12
Sequence Number # 0-9 Integer 1 14
Date date dd mmm yy Character 8 23
Time time hh:mm:ss Character 8 32
Voltage v 0-99.9 Scaled 4 37
Frequency Hz ex:" 16" Scaled 5 43
Cycles # 1-16384 Integer 5 49
Tx Current amps 0-99999 Scaled w/exp 8 58
Tx # +0-9999999 Integer 8 67
Rx Calculated # pos or neg Scaled w/exp 11 79

Secondary structure

Channel Type - ex:"On" Character 3 83

Polarity Flip Flag # 0,1 Integer 1 85

N-Spacing # +0-9999999 Scaled 8 94

Primary Voltage v Scaled w/exp 10 105

Chargeability ms +9999.9 Scaled w/exp 10 116

Resistivity Qm Scaled w/exp 10 127

Gains/Attenuator ###A ex:"0260" Character 4 132

SEM ms Scaled 7 140

Self Potential mv Scaled 7 151

Contact Resistance Q Scaledw/exp 9 161

External Amp Gain  # 1-999999 Integer 6 167
Window Data structure (13 values, total 271 columns )

Window Value  10*mV/V +0-999999 Integer 7 +8
For array type Lab (Lab Rock)

Tx Reference volts -99.9 to 99.9 Scaled 11 282

Tx Shunt Q Scaled w/exp 10 292

Sample Length cm positive Scaled 8 302

Sample Area cm 2 positive Scaled 8 312
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TDAVGW zdb and avg files: TDIP data

zdb and avg files have the same format, tadb files are used to store data with unaveraged tepw#ile the file
name extensioavg implies that repeat measurements have been aderage files keep track of the detailed skip-
flag pattern set during interactive QC of unavedadata. Tdavgw can re-read data frorzdb files to revisit QC
decisions without starting over from the beginning.

avg files may have comment lines preceded by a leadlirig“/ ", “! " or “" "
are normally grouped at the top of the file.

anywhere within the file, although they

Keyword records with a leading” character are also present and play a largeinolecording information that does
not fit into a tabular spreadsheet format. Keywogdords have &program:group.variable=value(s)

format. The program name is optional, but if presbe keyword record is ignored if the program edasnottdavgw.
Version 2 keywords generally havegeoup.variable structure with the group name unifying keywordshwat
common theme. An equalssign separates the keyword from one or more corseparated values. String values
which may include commas as part of the valueeadiof as a field separator, should be enclosgdates. To allow
future file-format extension, programs should skipecognized keywords without generating an error.

Records with a leading letter are interpreted tot@io column labels. At least one line holdinguroh labels must
precede numerical data. Column label matchingage dnsensitive, but does not allow substring niagch Column
order is not fixed and all possible columns mayl®present in a particular file. If an essert@lmn is missing, the
program will show a warning message and abort input

Numeric data records begin with a leading numiéumerical values are free format with columns safeat by either
spaces or commas, although comma separated valeigeederred. Missing numeric values are flagggdab™”
symbol or empty space bracketed by commas.

Tdavgw *.avg-file keywords:
Survey annotation

Job.Name = project name (128 character string)
Job.Area = project area (128 character string)
Job.For = customer company name (128 character string)
Job.By = contractor company name (128 character string)
Job.Number = job label or number (16 character string)
Job.Date = data acquisition date (16 character string)

Survey configuration

Survey.Type =  survey type (CSAMT, TEM, CR, TDIP)

Survey.Array = array type (for IP: D-D, P-D, P-P, Grd, Sch, D-Habl)

Line.Name = line label (16 character string) (alias = JobLine)

Line.Number = line number across-line coordinate (float)

Line.Azimuth = line azimuth in direction of increasing stn # (Hlodeg E of N) (alias = BrgLine)
Stn.GdpBeg = first GDP station number (float) (alias = StnBeg)

Stn.Gdplinc = GDP station number increment (non-zero float) &tieStnDelt)
Stn.GdpUnitScale= GDP stn number scale (m/GdpStn#)

Stn.Beg = possibly rescaled first station number (float)dal& LblFrst)

Stn.Inc = possibly rescaled station number increment (flGaihs = LbIDelt)
Stn.UnitScale = client station number scale (m/Stn#)

Stn.Left = rescaled station number on left edge of pseudaseptot (float) (alias=LblFrst)
Stn.Right = rescaled station number on right edge of pseudosegiot  (float)

Rx.Area = Rx magnetic field antenna effective area or rockda area (m"2)

Rx.Length = Rx dipole length (m)

Rx.HPR = Rx x-component heading & pitch, z component (@dgrees)
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Units

Unit.Length =

Unit.Time
Unit.V
Unit.IP

length units  (m,ft) (alias = Units)

time units (usec,msec,sec)

voltage units  (nV/A,uV/A,mV/A,V/IAnV,uv,mV,V)
IP units (msec,mrad,PFE)

Time-window configuration parameter group

TWCFG.NTWCfg
TWCFG(1). TxWaveform

= number of time-window configurations
= transmitter waveform shape parameters

transmitter frequency, % duty cycle, turn-off rafppec), shape

TWCFG(1).AliasFilter

= anti-aliasing filter parameters

filter type, -3dB frequency (hertz), roll-off slog@B/decade),
step-response delay (msec), step-response ramip (mgec)

TWCFG(1).TBin.Name

TWCFG(1).TBin.NWaveform

TWCFG(1).TBin.Beg
TWCFG(1).TBin.End
TWCFG(1).TWin.Beg
TWCFG(1).TWin.End

= GDP type (GDP-32 GDP-32%

= number of A/D points per waveform

= time-window bin start (A/D point wrt Tx turn-gff
= time-window bin end (A/D point wrt Tx turn-off)
= time-window begin (msec w.r.t. Tx turn-off)

= time-window end (msec w.r.t. Tx turn-off)

TDAVGW processing control parameters

TDAVGW:Process. TS
TDAVGW:Process.STACK
TDAVGW:Process.DECAY
TDAVGW:Process.BINNED
TDAVGW:Stack.Type
TDAVGW:Stack.Taper
TDAVGW:Stack.Trim
TDAVGW:Avg.Type
TDAVGW:IPM.Recaculate
TDAVGW:IPM.Scale
TDAVGW:IPM.TwBeg
TDAVGW:IPM.TwEnd
TDAVGW:Ch.NumberType
TDAVGW:GDP.Type
TDAVGW:GDP.GainMode
TDAVGW:CF.RPdat
TDAVGW:CF.ARdat
TDAVGW:CF.IPdat
TDAVGW:CF.IPerr

= resistance color fill min & max
= apparent resistivity color min &

= yes: process cac file time series

= yes: process cac file stacks

= yes: process cac file decays

= yes: process binned data

= stack type, {Straight, Taper, Robust}

= stack taper {0 to 6}

= stack trim (alpha trimmed mean %)

= averaging method {Straight,Robust)

= yes: recalculate Newmont chargeability

= Newmont M scaling, 1.87, 2.86

= Newmont M integration begin time (msec*0.125Hneq)
Newmont M integration end time (msec*0.125/Trdpy
= channel number useage (stn #,stn # offset, airgpan-offset, antenna #)
GDP type (GDP16,GDP32,GDP32ii,GDP3224)

= GDP gain mode (Noisy,Quiet,Unknown)

asinh10(mV/A)

max asinh10(ochm-m)
& max (msec)

sec)

IP chargeability color fill min
IP error color fill min & max (m
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TDAVGW *.avg-file columns:

Tx.GdpStn
Rx.GdpStn
Tx.X1
Tx.X2
Rx.X1
Rx.X2
Tx.Y1
Tx.Y2
Rx.Y1
Rx.Y2
Tx.Z1
Tx.Z2
Rx.Z1
Rx.Z2
Tx.Name
Rx.Name
Rx.Length
Rx.Area
Plt.X

Plt.z
Plt.Nsp
Gdp.Blk
Gdp.Chn
Gdp.Time
Gdp.Time
Tx.Freq
Tx.Amp
Tx.NCycle
Rx.Cmp
Rx.CntRes
ARes.mag
ARes.%err
ARes.wgt
IP.mag
IP.err
IP.wgt
MF.mag
SP.mag
SP.err
Vp.mag
Vp.err
TWCfg.index
Vs.mag0
Vs.mag*
Vs.err*
Vs.wgt*

Tx GDP station number, used as Tx ID for D-H atay to TWC file

Rx GDP station number

Tx electrode 1 along-line coordinate (in-line arsty #, D-H array easting)
Tx electrode 2 along-line coordinate (in-line arsaly #, D-H array easting)
Rx electrode 1 along-line coordinate (in-line arsaty #, D-H array easting)
Rx electrode 2 along-line coordinate (in-line arsay #, D-H array easting)
Tx electrode 1 across-line coordinate (in-line yatiae #, D-H array northing)
Tx electrode 2 across-line coordinate (in-line atiae #, D-H array northing)
Rx electrode 1 across-line coordinate (in-lineatirge #, D-H array northing)
Rx electrode 2 across-line coordinate (in-lineatige #, D-H array northing)
Tx electrode 1 depth, down-hole array only (D-Hagirdepth)

Tx electrode 2 depth, down-hole array only (D-Hagirdepth

Rx electrode 1 depth, down-hole array only (D-Hagmlepth)

Rx electrode 2 depth, down-hole array only (D-Hagmlepth)

Rock sample identifier label, LabRock array onx(tstring)

Rock sample identifier label, LabRock array onbx(tstring)

Rock sample length, LabRock array only (cm)

Rock sample length, LabRock array only (cm)

Pseudosection along-line plot point (stn #)

Pseudosection plot point depth (stn #)

n-spacing (when applicable)

GDP-32 data block number

GDP-32 analog channel number

Data acquisition date

Data acquisition time of day

transmitter repetition rate (hertz)

transmitter current (peak amps)

number of cycles per stack

EM component (should be Ex or Ey for TDIP)

Rx dipole contact resistance (ohms)

apparent resistivity magnitude (ohm-m)

apparent resistivity error (%)

apparent resistivity weight (0=skip, otherwise use)

chargeability magnitude (msec)

chargeability error (msec)

chargeability weight (O=skip, otherwise use)

metal factor (usec/ohm-m)

self-potential (mV)

self-potential error (mV)

primary voltage magnitude (mV)

primary voltage error (mV)

time-window configuration index (pointer to $TWC{gparameters)
chargeability time window secondary voltage (mV/V)

secondary voltage transient (mV/V)

secondary voltage error (mV/V)

secondary voltage weight (0=skip, otherwise use)
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TDAVGW *.avg-file columns (continued):

When geographic coordinates are read from a stétegntdavgw adds the following columns:
Plt.East = Plot point easting (length units)

Plt.North = Plot point northing (length units)

Plt.Elev = Plot point elevation (length units)

Tx.Eastl = transmitter electrode 1 easting (length units)
Tx.Northl = transmitter electrode 1 northing (length units)
Tx.Elevl = transmitter electrode 1 elevation (length units)
Tx.East2 = transmitter electrode 2 easting (length units)
Tx.North2 =  transmitter electrode 2 northing (length units)
Tx.Elev2 = transmitter electrode 2 elevation (length units)
Rx.Eastl = receiver electrode 1 easting (length units)
Rx.Northl = receiver electrode 1 northing (length units)
Rx.Elevl = receiver electrode 1 elevation (length units)
Rx.East2 = receiver electrode 2 easting (length units)
Rx.North2 = receiver electrode 2 northing (length units)
Rx.Elev2 = receiver electrode 2 elevation (length units)

D-H (down-hole) array

=> adds column3x.Z1, Tx.Z2, Rx.Z1 andRx.Z2 to keep track of electrode depths.

Adds columnsIx.GdpStn and Rx.GdpStn

Tdavgw processing of down-hole array maps (station,lingles to (east,north,depth) coordinates via imttpon
from twc and stn file tables, generating (x,y,z=tti¢goordinates in length units.

Lab (Lab Rock) array
=> drops electrode coordinates and adds columns
Tx.GdpStn, Rx.GdpStn, Tx.Name, Rx.Name, Rx.Length, Rx.Area

LabRock processing us@x.GdpStn  andRx.GdpStn  as sample number identifiers rather than stationbrers.
Tdavgw includes columns for text variabldx.Name andRx.Name in zdb & avg files so that rock samples can
also be identified by arbitrary text label$x.Name andRx.Name columns should be to the right 8k.GdpStn

and Rx.GdpStn  so that numeric data records do not start withaditey alphabet character or quote mark, which
would flag the record as a column label or comnfieetrather than numeric data.
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Geosoft IP *.dat format

Geosoft IP *.dat files are a generic format fordéta. Dat files are ASCII text that can be viewméth generic text
editor. Record types depend upon position. Tist line or record in the file is a title line whienay hold descriptive
text. The second record holds a set of space-agghkeyword:value(s) fields describing the surgegfiguration.
The third record must hold column labels to idgntiimeric data parameters. Subsequent recordgpaoe-separated
numeric data in a tabular format. Missing or mdta are indicated by a * character. Blank linesignored. The IP
*.dat format is close enough to a spreadsheet foronmake it a useful generic format.

For dipole-dipole, pole-dipole and pole-pole arredas/gw uses station numbers for along-line coordinateshvimay
be in arbitrary units. Oasis montaj adds the etgiien that station numbers are be the same ashlemits. Tdavgw
can rescale the GDP station numbers used durirg atjuisition from arbitrary units to length unitsecessary.
Zonge GDP-32 gradient data acquisition requires station numbers be equivalent to length unitsniror ft. The
tdavgw processing of down-hole array maps (station,lfap)es to (east,north,depth) coordinates via irtiatpn from
twc and stn file tables, generating (X,y,z) cooatis in length units. LabRock data use stationbmrmas sample
identifiers. Tx.Name and Rx.Name string fields added totdavgw Labrock data output files to allow sample
identifiers with arbitrary text.

The Oasis montaj IP module dat import currentlyngJ2008) fails when the IP survey configuratioreixtended to
include lines that are not oriented N-S or E-Wfartdavgw Schlumberger, down-hole or LabRock data. However,
the data can still be imported into Oasis montajgigeneric text file input.

Partial listing of a tdavgw TDIP dat file

TDAVGW v1.10a, TDIP data processed on 2009/06/18: T DIP D-D Data

LINE:1400N ARRAY:DPDP DIPOLE:300 UNITS:ft T=50.784, 148.432,148.44,148.44,...

TIX T2X R1IX R2X T1Y T2Y R1Y R2Y SPIt YPIt ZPIt NSp Line East North Elevation Vp TxAmp TxFreq ... 1100
1400 200 500 1400 1400 1400 1400 800 1400 -450 2 14 OON 800 1400 0 175.6 4 0.125 22.2 ...

1100 1400 500 800 1400 1400 1400 1400 950 1400 -300 1 1400N 950 1400 0 515.13 4 0.125 9.477 ... 1400
1700 200 500 1400 1400 1400 1400 950 1400 -600 3 14 OON 950 1400 0 108.7 6 0.125 18.357 ...

The first dat file record is a title line holdingstriptive text and is ignored by Oasis montaj.

The second keyword record holds a series of spouarated keyword:value fields. The first keywolbud be
Line . Oasis montaj expects that the line keyword valilleoe a numeric value and bearing letter {N,E\g,

It uses the bearing letter to decide whether thagline coordinate should be labeled X or Y. ®@asontaj IP dat file
import fails for oblique lines with labels like 1dRE. Geosoft IP dat files can hold data for mustifines, with the
data block for each additional line after the fftagged by a keyword record.

Tdavgw dat file survey configuration keywords:
LINE = line name string, the Oasis montaj IP dat impestricts the line name format, see above paragraph
ARRAY = array type, Oasis montaj restricts array to DPBIEDP or PLPL
Tdavgw may also write data for Grad, Sch, D-H or Labysra
DIPOLE = dipole length (length)
UNITS =length units {m or ft}
T = Vs(1) time window beginning, followed by 13 timéndow widths, comma-separated-values (msec)
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Tdavgw dat file data columns:

T1X = transmitter electrode 1 along-line coordinata
T2X = transmitter electrode 1 across-line coordinste #)
R1X = receiver electrode 1 along-line coordinate £9tn
R2X = receiver electrode 2 along-line coordinate £9tn
T1Y = transmitter electrode 1 across -line coordiriie #)
T2Y = transmitter electrode 2 across-line coordinkte )
R1Y = receiver electrode 1 across -line coordinate (#)
R2Y = receiver electrode 2 across -line coordinate (#)
T1z = transmitter electrode 1 depth, down-hole arsay )
T2Z = transmitter electrode 2 depth, down-hole arsty )
R1zZ = receiver electrode 1 depth, down-hole array#$tn
R2z = receiver electrode 2 depth, down-hole array#tn
SPIt = plot point station number

YPIt = plot point line coordinate

ZPlt = pseudosection plot point depth

NSp = n-spacing

TxGdpStn = Tx gdp station number, used as D-H key to tie fi
RxCmp = EM component (Ex,Ey,Ez)

RxChnNumber = GDP analog input channel number

Line = line name

Vp = peak voltage (mV)

TxXAMp = peak current (amps)

TxFreq = transmitter frequency (hertz)

Sp = self-potential offset (mV)

Ares = apparent resistivity (ohm-m)

ARerr = apparent resistivity error (percent)

IPm = Newmont chargeability (msec)

IPerr = Newmont chargeability error (msec)

MF = metal factor (1000*msec/ohm-m)

IP1..IP13 = Vs(t) transient values (mV/V)

When geographic coordinates are read from a stétentdavgw adds the following columns:

PltEast, PltNorth, PltElev = plot point east, north and elevation (length units)
TxEastl, TxNorthl, TxElevl = transmitter electrode 1 east, north and elevatamgth units)
TxEast2, TxNorth2, TxElev2 = transmitter electrode 2 east, north and elevatamgth units)
RxEastl, RxNorthl, RxElevl = receiver electrode 1 east, north and elevatiorg{lennits)
RxEast2, RxNorth2, RxElev2 = receiver electrode 2 east, north and elevatiorg{lennits)
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TDAVGW cac time-series export to *TS##.csv files

When processing GDP-32cac files time-series datadavgvis cac processing control dialog includes an option
export the time series data to csv files, onefiteeach time-series block up to a maximum of $sfiThe export csv
files use the naming convention *TS##.csv, wheie feplaced with the name of the input cac filej ## represent
time-series blocks indexed from 01 to 99.

The time series files include a time column wititlisecond values followed by one column for eadbRschannel
with time-series values in volts.

Partial listing of time-series *TS##.csv file:

Time_msec,Ch01_Ref_volts,Ch02_Ex_volts,Ch03_Ex_volt s,Ch04_Ex_volts,Ch05_Ex_volts, . . .
Line.Name=2000, Tx.Stn=350, Rx.Stn=550, Gdp.Blk=1, Gdp.Time=15:19:02.887, TS.NWaveform=8192, . . .
0.0000E+00,1.58548E-04,-1.06916E-05,-2.60212E-03,6. 46122E-03,-3.53001E-03,3.12254E-03,-1.27573E-03
9.7656E-01,-8.03471E-04,-2.60398E-05,-2.58919E-03,6 .48413E-03,-3.49984E-03,3.13982E-03,-1.26585E-03
1.9531E+00,-1.36566E-02,-6.01038E-04,-2.78324E-03,6 .35225E-03,-3.59729E-03,3.11028E-03,-1.27394E-03
2.9297E+00,-4.74930E-02,-2.29761E-03,-3.43349E-03,5 .87326E-03,-4.00990E-03,2.97185E-03,-1.33865E-03
3.9062E+00,-8.29947E-02,-4.32644E-03,-4.26102E-03,5 .24972E-03,-4.56933E-03,2.78793E-03,-1.42477E-03
4.8828E+00,-1.11229E-01,-6.11596E-03,-5.02765E-03,4 .63519E-03,-5.14261E-03,2.59034E-03,-1.52383E-03
5.8594E+00,-1.28371E-01,-7.36553E-03,-5.60328E-03,4 .14476E-03,-5.62742E-03,2.41533E-03,-1.61540E-03

The first record holds column labels. Time valaes in milliseconds relative to the beginning oé time series,
followed by a column of time-series data for eadtarmel in volts. The second record records metatata
keyword=value format, followed by all of the nuntedata.

Meta data keywords:

Line.Name = line name (text string)

Tx.Stn = transmitter station number (float)

Rx.Stn = receiver location station number (float)

Gdp.Blk = GDP block number (integer)

Gdp.Time = GDP time (hh:mm:ss.sss)

TS.NWaveform = number of points per Tx cycle (integer)
TS.NCycle = number of Tx waveform cycles in time seriesdger)
TS.NPnt = number of time-series points (integer)
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TDAVGW cac stacked-data export to *Stack.csv file

When processing GDP-32cac files time-series or stack daf@avgws cac processing control dialog includes an
option to export the rectified stacks to a csv.filbe default *Stack.csv export file name can balified in the *.cac
processing control dialog.

Partial listing of rectified stack *Stack.csv file:

Time_msec,Stack.Volts, Tx.X1,Rx.X1,PIt.X,PIt.Y,PIt.Z ,Rx.Cmp,Gdp.Chn,Gdp.Blk,Gdp.Time, TS.NCycle
0.0000E+00,7.04080E-06,200,1,112.75,1551150,-155115 0.004,Ref,1,1,15:19:02.887,8
9.7656E-01,-9.15118E-04,200,1,112.75,1551150,-15511 50.004,Ref,1,1,15:19:02.887,8
1.9531E+00,-1.36212E-02,200,1,112.75,1551150,-15511 50.004,Ref,1,1,15:19:02.887,8
2.9297E+00,-4.70314E-02,200,1,112.75,1551150,-15511 50.004,Ref,1,1,15:19:02.887,8
3.9062E+00,-8.18045E-02,200,1,112.75,1551150,-15511 50.004,Ref,1,1,15:19:02.887,8
4.8828E+00,-1.10018E-01,200,1,112.75,1551150,-15511 50.004,Ref,1,1,15:19:02.887,8
5.8594E+00,-1.28292E-01,200,1,112.75,1551150,-15511 50.004,Ref,1,1,15:19:02.887,8

The first record holds column labels followed bymeric data for all of the rectified stacks.

Rectified-stack-data csv file columns:

Time_msec = time from beginning of rectified stack (msec)
Stack.Volts = rectified stack data (volts)

Tx.X1 = along-line X coordinate of first Tx electrode§@ stn #)
Rx.X1 = along-line X coordinate of first Rx electrodedB stn #)
Plt.X = pseudosection/volume plot point along-line X (&E&n #)
PIt.Y = pseudosection/volume plot point across-line YEGstn #)
Plt.Z = pseudosection/volume plot point depth Z (GDP#tn
Rx.Cmp = EM component (Ex,Ey,Ez,Hx,Hy,Hz,Ref)

Gdp.Chn = GDP channel index

Gdp.Blk = GDP block number

Gdp.Time = GDP time (hh:mm:ss.sss)

TS.NCycle = number of Tx waveform cycles averaged in restifstack

If Tdavgwhas recalculated stacks from times series dateg th an additional column of
Stack.StdDev = stacked data standard deviation (volts)
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