
' » • 

81-447 

hc-cmsr( 

• ^ • 

FC i 
USGS I 
OFR I UNITED STATES DEPARTMENT OF INTERIOR 

GEOLOGICAL SURVEY 

Geophysical profile data processing programs 

for the Hewlett Packard model 2647A graphics terminal 

by 

Hamdy Sadek, Vincent J. Flanigan and George Kakatsakis 

Open file Report 81- 447 

1981 

This report is preliminary and has not been reviewed 
for conformity with the U.S. Geological Survey editorial 
standards. Any use of trade names is for descriptive 
purposes only and does not imply endorsement by the USGS-

Although programs presented here in have been tested, the 
U.S. Geological Survey cannot guarantee that they will 
give correct results in any or all particular applications-

*, USGS Saudi Mission, Jlddah, Saudi Arabia 



v 

Contents 

Page 

Introduction 1 

Data input program 1 

Profile plotting program 4 

Stacked profile plotting program 7 

Data printing program 7 

References cited • 10 

Appendix I - Data input program listing 11 

Appendix II - Profile plotting program listing 18 

Appendix III - Stacked profile plotting program listing 26 

Appendix IV - Data-printing program listing 32 

Illustrations 

Figure 1. Example of data input session, showing input of two miethods. 3 

2. Plot showing configuration of data using profile plot 

program standard or default conditions 5 

3. Data plotted by selecting plot area for individual 

elements of the data sets. 6 

4. Plot showing stacked profiles of SP data plotted in their 

proper relationship to each other 8 

5. Data listing of profile data for multiple methods 9 



V I 

Introduction 

The computer programs presented herein process up to four types of 

geophysical data measured in profile traverses by different methods- The data 

can then be plotted in profile form showing the data obtained by all the 

methods used. At present the four possible data types which can be processed 

are electromagnetics (MAXMIN), magnetics (MAG), self-potential (SP), and 

topography (TOPO). In addition to displaying all the data for each profile on 

one illustration, a stack profile data plotting program allows plotting single 

data types from several profiles in a plan map. Also, the data may be listed 

in tabular form for each profile. 

The programs are written specifically for the Hewlett Packard (HP) model 

2647A graphics terminal, a HP-9872B X-Y plotter and a HP-7245B plotter-

printer. However, the programs, which are written in Basic, can be modified 

to operate on other HP devices which use Basic. Conversion of the Basic 

language programs to devices other than HP may be somewhat more difficult in 

asmuchas many of the plotting commands are unique to HP devices. 

The programs are interactive, that is, they allow the user a wide degree 

of latitude as to how he wants the data input, processed, and displayed simply 

by answering prompted questions. 

Data Input Program 

The data input program listed in Appendix I allows the user to input his 

profile data from the keyboard, process the data, and store the processed data 

on tape for later plotting and listing. Normally all four data types are 

input for each profile and stored in one tape file. The data may be input in 

any order the user desires; he must indicate how many types he wishes to 

input, however. The program prompts the user for file name, project, line 
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number, method and other information needed to identify the data- In 

addition, the user inputs the first and last station numbers as well as the 

measurement interval. Station data must be input in ascending order, that is, 

the data for the smallest station number first followed by the next larger 

station data. Station numbers as used here refer to distances along a 

traverse. In order to have profiles plotted in the normal north- or east-

looking view, number stations on the west and north should begin with the 

smallest station numbers. A typical data-input session showing data input of 

two methods is shown in figure 1. 

Figure 1. Near Here. 

For each method used, the user may make certain corrections to his 

data. For Slingram data the user may choose to correct the raw data for 

variable coll separations necessary to maintain constant horizontal coil 

separation in rough terrain. The correction factors used for Slingram data 

are: 

IPj,: IPQ + ((l-(cos(tan"l %grade/100)))3xlOO) x (1/cos (tan"^ %grade/100))3 

OPj.: OPQ X (1/cos (tan"^ %grade/100))^ 

where IP̂ . and IP^ are the in-phase corrected component and in-phase observed 

component respectively, and OP is the out-of-phase component (APEX Pararaetrics 

Limited, 1978). 

SP data input allows for a user-supplied base shift to the input data-

No other adjustments are made on the data. 

Magnetic data may be input in a base-to-base loop mode in which the 

program linearly adjusts observed readings according to the rate of drift, 

observed at two successive base observations. Optionally, the use may input 
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PUH 
• ••••••tTiupPOFILE DATA I HPuf PenCPAt^««»«»»»««»«« 
Thta program recicvea data of th rc^ ^eophyatcal methods plua 
you nay Input topographic data, the geophysical methods aret 
Slingram, self-potential and magnetics. The input data are 
corrected and recorded as one or more profiles on tape. Vou 
can process these methods in any order. The maicimum number 
of input points is 50 for Slingram and 100 for the others. 
Most questions are answered Y or N, the default answer is the 
left response shown in the prens CV OR H) 
FILE NAME CMax 6 Characters)iTESTl 
PROJECT TITLE? (Max. 13 Characters).EXAMPLE 

•LINE OR PROriLE NAME? CMax. 13 Characters)ilOON 
HOU MAHY METHODS TO BE PROCESSED? 2 
DISTANCE UNITS CMETERS OR FEET)?rEET 
Use MAXMIH for SLINORAM, SP for SELF POTENTIAL, MAO for MAGNETICS 
and TOPO for TOPOGRAPHY, Input them in any order you wish, 
WHAT IS THE NEXT METHOO?iMAXMIH 
»aa<»a»x«C START FEEDING OF EM DATA )axa«««as««My«aa» 
DATE OF SURVEY? CEX JUH18-80):JAH23-81 
INPUT STATION DATA IN ASCENDING ORDE* WEST ANO NORTH 
SHOULD BE THE SMALLEST NUMERICAL STATION NUMBERS ! ! .' 
LOCATION OF FIRST STATION? EX.C-450)iO 
LOCATION OF LAST STATION? EX.C550)i300 
HUMSE? OF FREQUENCIES USED? CUP TO 5)sS 
INPUT THESE FREQUENCIES S>iZ BY ONE: 222 
INPUT THESE FREQUENCIES ONE 8V 0NE.8S8 
INPUT THESE FREQUENCIES ONE BV ONE.3555 
FREQUENCY 1 222 
FREQUENCY 2 888 
FREQUENCY 3 3555 
ANY MISTAKES? CN OR Y)iN 

^OW MANY OATA P0INTS?i2 
COIL AHD STATION SPACINGS SHOULD BE IN THE SAME UNITS 
COIL SPACING? Cex.200)i200 
STATION SPACING? digits only Cex.50):100 
00 YOU WANT TO INCLUDE COIL TILT CY OR N).H 
ENTER Re AMO Im VALUES 
NEXT Re AND Im DATA,2,8 * . 
NEXT Re AND Im DATAt4,10 
KEXT Re ANO Im DATA.7.15 
• «•»««•««»( FEED NEXT ROM ) S < < « » « M I « S S « < C » S 
NEXT Re AND Im DATA.-2,-5 
NEXT Re AHO Im DATAi-6,-3 
NEXT Re AND Im DATA.-9,-16 
a»KZ«su«xC FEED NEXT ROM )«X«K«»I«>«XS«SK»S 
1 2 8 4 10 7 15 0 
2 -2 -5 -6 -3 -9 -16 0 
ANY MISTAKES Cwithin any row)? CN OR Y).N 
DO YOU WANT TO SHIFT DATA ONE R0W7CY OR H).H 
DO YOU WANT TO PRINT OOT OATA CY OP t^S,H 
DO YOU WANT SLOPE CORRECTION? CN OR Y).H 
Use MAXMIN for SLINGRAM, SP for SELF POTENTIAL. MAG for MAGNETICS 
and TOPO for TOPOGRAPHY, input them in any order you wish. 
WHAT IS THE NEXT METHOD?rSP 
•sii«M)i«««««*««C ENTER SP DATA )«iix«»)«KXK»>«ifKK> 

DATE OF SURVEY?.JAN23-81 
FIRST STATION LOCATION.O 
LAST STATION LOCATION.200 
HOU MANY SP DATA POINTS.2 
STATION SPACING CDIGITS ONLY ).200 
TYPE IH DATA ONE BY ONE.-45 
TYPE IH OATA ONE BY ONE.-90 . .. ._ . , .... . 

1 0 -45 
2 200 -90 

ANY MISTAKES? CM CR Y).N 
CHANGE THE BASE LEVEL? CN OR Y).N 
• «)l»»»««»PRINTINO CORRECTED SP OATA TO TAPE »•»««««»«»»« 

1 0 -45 
2 200 -90 

WAKT= TO 00 ANOTHER LINE? CN OR Y).N 

•»t»I'M FINISHED, TAKE A BREAK«»«»« 
> 

Figure 1. Example of data input session, showing input of two methods, 



magnetic data already adjusted for diurnal changes. 

Topographic data can be computed from slopes supplied for Slingram data 

corrections or may be input separately by supplying station to station slope 

data. 

Profile plotting program 

The profile plotting program listed in Appendix II allows the user to 

graphically display any or all of the data measured along a specific 

profile. In the default or standard plotting mode, the program will plot the 

(Re) and imaginary (Im) parts of four frequencies of Slingram data in the 

upper two-thirds of the plotting area, and plots the SP-MAG and TOPO data in 

the lower one-third of the plotting area as shown in figure 2. The coil 

Figure 2. Near Here. 

spacing (L) and the measurement interval (X) are shown in the upper right hand 

corner of the plot along with the plot identification. The value along the x-

axis are in feet or meter as selected by the user. Optionally the user 

may set his own plotting areas and plot data in any order he wishes. As an 

example figure 3 shows three data sets plotted by selecting the areas for the 

Figure 3. Near Here-

individual elements of the data set. The user may, if he wishes, plot only a 

portion of the profile simply by inputting the starting and ending stations of 

Interest. 

The plot program uses a bi-cubic spline subroutine to fit the plotted 

line through the data set (de Boor, 1978). The user supplies the smoothing 

interval and hence can control the degree of smoothing. Normally a smoothing 
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Figure 2, Plot showing configuration of data using plot/'program standard or default conditions. 
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Figure 3. Data plotted by selecting plot areas for individual elements of the data sets. 



Interval of one-fifth of the data measurement interval produces an eye-

pleasing plot. 

Stacked profile plotting program 

The stacked profile plotting program listed in Appendix III allows the 

user to plot multiple profiles in correct plan view. That is, the X-axis 

positioned at the zero or profile reference value is plotted in the proper Y-

position in respect to the other profiles. An example is a shown in figure 4, 

Figure 4. Near Here. 

where five profiles of SP data were made with profile spacing varying from 100 

to 150 m apart. The Y-scale shown at the bottom left applies to all the 

profiles with the zero for each profile located at the X-axis position. 

As In the other plot routines, the program prompts the user for the 

necessary information to produce stacked profiles. One word of caution: 

because the profile data is stored in separate files on the data tape, the 

user must select the data set he wishes to plot from the various files of data 

in the proper order. 

Data printing program 

The printing program, listed in Appendix IV, lists in tabular form data 

recorded in each data file. If one or more of the methods are not present in 

the data file, that column of data is left blank. An example of the tabular 

listing is shown in figure 5. 

Figure 5. Near Here. 
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Figure 4. Plot showing stacked profiles of SP data plotted in their proper relationship to each other. 



fî iLE> ^̂ e\mw^ rkoji 

STATlOir, SLIMGRrtt 

I F r q 4441 

- 4 5 0 . 0 5 
- 4 2 5 . 0 1 
- 4 0 0 . 0 5 
- 3 7 5 . 0 5 

- 3 2 5 . 0 5 
- 3 0 0 . 0 5 
- 2 7 5 . 0 5 
- 2 5 0 . 0 5 
- 2 2 5 . 0 5 
- 2 0 0 . 0 5 
- 1 7 5 . 0 5 
- 1 5 0 . 0 5 
- 1 2 5 : 0 5 

^-100.05 
- 7 5 . 0 5 
- 5 0 . 0 5 
* 2 5 . 0 5 

0 . 0 5 
2 5 . 0 5 
5 0 . 0 5 
7 5 . 0 5 

100 .05 
125 .05 . 
1 5 0 . 0 5 
1 7 5 . 0 5 
2 0 0 . 0 5 
2 2 5 . 0 5 
2 5 0 . 0 5 
2 7 5 . 0 5 
3 0 0 . 0 5 
3 2 5 . 0 5 
3 5 0 . 0 5 
3 7 5 . 0 5 
4 0 0 . 0 5 
4 2 5 . 0 5 
4 5 0 . 0 5 
4 7 5 . 0 5 
5 0 0 . 0 5 
5 2 5 . 0 5 
5 5 0 . 0 5 
5 7 5 . 0 5 
GOO.05 
G25.D5 
6 5 0 . 0 5 
6 7 5 . 0 5 
7 0 0 . 0 5 

r e . Im. 

. 3 8 2 . 2 

1.7 2 . 0 

- 1 8 - 1 1 

- 1 9 - 1 0 

, ' 
••-13 - 9 . 

• 

- 1 5 - 8 

- 7 . - 1 . 

6 . 5 1 1 . 
-

4 . 7 8 . 0 

. 5 .7 5 . 0 
• 

7 . 1 5 . 0 

9 . 6 3 . 0 

8 . 5 3 . 1 

4 . 5 - 2 . 

4 - 6 

- . 8 - 4 . 
• 

. 7 3 - 2 . 

2 . 8 1 2 . 

9 . 0 1 1 . 

6 . 5 - 1 5 

:CT> 

r e . 

1.4 

3 . 8 

1-22 

- 2 3 

- 1 8 

- 1 8 

- 9 . 

, 9 . 5 

, 7 . 7 

17 .7 

1 9 . 1 

513 . 

510, 

5 4 . 5 

13 

5 - . 8 

51 .7 

1 7 . 9 

514. 

l-.'e 

' \ 

OAHA L i n o 

888} 17771 3555 J 
i m . 5 r e . 

1 
I 
1 
1 

3 . 3 5 2 . 5 
1 

3 . 1 5 4 . 8 
1 

- 1 3 5 - 3 1 
I 

- 1 1 5 - 3 0 
I 

- 9 . 5 - 2 1 
I 

- 8 5-22 
1 

5 . 0 1 - 1 0 
J 

1 8 . 5 1 4 . 
1 

1 5 , 5 8 . 7 
i 

1 0 . 5 9 . 8 
! 

1 1 . 5 1 3 . 
1 

5 . 0 516-
l ' 

- 6 . 5 1 5 . 
( 

- 3 . 5 1 . 5 
1 

- 1 1 5 - 5 
.1 

- 7 . 5 - 5 . 
1 

- 3 . 5 - 2 -
1 

2 5 . 5 1 7 . 
5 

2 0 . 5 2 2 , 
1 

- 2 3 5 - 1 4 
I 
I 
1 
1 

i m , S r e . 
1 
I 
1 
J 

4 . 4 5 4 . 7 
! 

3 . 1 5 6 . 9 
I 

- 1 5 5-39 
1 

- 1 2 5-39 
I 

- 9 . 5 - 3 1 
J 

- 8 5-30 
1 

1 6 . J - l . 
1 

3 4 . 5 3 0 . 
1 

2 7 . 5 1 8 . 
: 

1 5 . 5 1 6 . 
I 

1 7 . 5 2 5 . 
I 

6 . 0 5 2 8 . 
1 

7 . 2 5 2 9 . 
I 

- 7 . 5 - 2 . 
1 

- 1 9 5 - 2 0 
I 

- 1 4 5 - 1 8 
I 

- 9 . 5 - 1 2 
1 

4 0 . 5 4 0 . 
I 

3 2 . 5 4 7 . 
I 

- 3 3 5-32 
I 
1 
1 
\ 

Im. 1 

4 . 7 1 

6 ,91 

- 3 9 

- 3 9 

- 3 1 " 

- 3 0 

- 1 . , 

3 0 . 

1 8 . ' 

1 6 . 

2 5 . 

2 8 , 

2 9 . 

- 2 . 

- 2 0 

- 1 8 

- 1 2 

4 0 , 

4 7 . 

- 3 2 

5 0 3 

r e . 

0 

0 

0 

0 

0 

0 

0 

0 

lO 

0 

,0 

10 

50 

SO 

SO 

SO 

50 

SO 

50 

50 

UNns> 

ISP 

OS 
im. 1 

1 
1 
1 
1 

0 ! 
1 

0 S 
1 

0 
1 

0 
1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0^ 

0 

inv. 

- 8 
- 9 
- 1 0 
- 3 4 
- 9 2 
- 1 3 3 
- 2 2 4 
- 2 2 7 
- 1 8 7 
- 1 8 5 
- 1 7 7 
- 2 7 1 
- 4 2 1 
- 3 8 2 
- 2 5 9 
- 2 2 1 
- 1 9 6 
- 1 7 3 
- 1 3 1 
- 7 9 

, - 1 6 
,17 
9 

1-26 
S-38 
S-21 
5 24 
559 
5 59 
139 
S37 
14 
5-28 
1-77 
5-341 
5-150 
5-90 
5-35 
5-10 
55 
5-10 
5-10 
5-45 
5-85 
1-271 
1-471 
1-421 

MCTERS 

ITOPO 

1 
1 
JO 
I 
5 2 1 . 6 
I 
5 4 3 . 2 
J 
5 5 7 . 8 
5 
5 5 5 . 4 
I 
557 
I 
5 5 8 , 5 
5 
5 5 8 , 5 
I 
557 
I 
5 5 2 . 2 
I 
5 4 6 . 7 
1 
{ 4 1 . 2 
! 
5 3 8 . 8 
I 
J 3 0 , 9 
1 
5 1 8 . 9 
I 
111 
1 
111 
• 
1 

5 1 3 . 4 
I 
5 1 8 . 9 
5 
5 2 7 . 6 
1 
5 4 0 . 4 
1 
1 5 5 , 8 
1 
5 7 1 , 2 
5 
| 8 G , S 

5MftG 

InT 

i 
J 9534 
19537 
5 9 5 3 5 
5 9 5 5 6 
59530 
19526 
59526 
59514 
59506 
59502 
59511 
59516 
59497 
5 9 4 9 3 
59514 
59513 
59526 
59534 
5 9 5 3 8 
59542 
19541 
J9537 , 
5 9534 " 
59532 
5 9534 
19538 
19544 
5 9 5 4 6 
59528 
{9534 
59546 
19539 
59539 
19539 
59547 
5 954 0 
59531 
59494 
5 9 5 9 5 
19553 
59550 
19549 
59554 
59551 
5 9552 
59552 
19554 

. 

•_ 

. 

Figure 5. Data listing of profile data for multiple methods-
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5 PRINT •«»«»«*»»«»«PI?0F1LE DATA INPUT PROGRAn»««»*««»««»«* 
10 PRINT 'This program recievea data of three geophysical methods plus' 
15 PRINT *you may input topographic data, the geophysical methods arei' 
20 PRINT •Slingram, seif-potential and magnetics. The input data are 
25 PRINT 'corrected and recorded as one or more profiles on tape. You 
30 PRINT "can process these methods in any order. The maximum nun>ber 
35 PRINT "of input points is 50 for Slingram and 100 for the others.' 
40 PRINT 'Most questions are answered Y or N, the default answer is the* 
45 PRINT 'left response shown in the ptens CY OR N) • 
50 DIM FrC53,5(100).MC:00),ReC5.50),ImC5,50),XCIOOO 
55 Id»-'y 
GO ASSIGN "RIGHT TAPE' TO '1 
65 Rpt-0 
70 PRINT CHR«C7),\ IHPUT 'FILE NAME CMax 6 Characters):',Fnm$ 
75 PRI.ST CHR*C7),\ INPUT ' PROJECT TITLE? CMax. 18 Characters).',Titie* 
80 PRINT CHR»C7)5\ IHPUT 'LINE OR PROFILE NAME? CMax. 18 Characters),',Ln* 
85 PRINT CHRtC7),\ INPUT 'HOW MANY METHODS TO BE PROCESSED? ',Mt 
90 PRINT CHRtC7),\ INPUT 'DISTANCE UNITS CMETERS OR FEET)?',Utt 
95 PRINT *l,Fnin« 
100 PRINT #1 USING 105;Tltle*,Lnt,Mt,Uf» 
105 IMAGE ISA,',',18A,',',DDD,'.',6A 
110 FOR IC = 1 TO Ml 

"'lis PRINT 'Use MAXMIH for SLINGRAM, SP for SELF POTENTIAL, MAG for MAGNETICS* 
120 PRINT 'and TOPO for TOPOGRAPHY, input them In any order you wish.' 
.125 PRINT CHR«C7))\ INPUT 'WHAT IS THE NEXT METHOD?j',Mth« 
130 IF Mthi-'MAXMIM' THEN GOTO 150 
135 IF Mth«-'SP' THEN GOTO 900 
140 IF Mth«-'MAG* THEN GOTO 1080 
145 IF Mth»-'TOPO' THEN GOTO 1410 
150 PRINT '«»«*»»*is««»C START FEEDING OF EM DATA )«»«**««*««««*»««• 
155 PRINT CHR*C7);\ IHPUT 'DATE OF SURVEY? CEX JUH18-80).' ,Dat* 
160 PRINT 'INPUT STATION OATA IH ASCENDING ORDER WEST ANO NORTH' 
165 PRINT 'SHOULD BE THE SMALLEST NUMERICAL STATION NUMBERS !M' 
170 PRINT CHR»C7),\ INPUT 'LOCATION OF FIRST STATION? EX.C-450).',Ss 
175 PRINT CHR»C7)i\ INPUT 'LOCATION OF LAST STATION? EX.C550) i ",Ls 
180 PRINT CHR*C7)5\ INPUT 'NUMBER OF FREQUENCIES USED? CUP TO 5)<',F 
185 IF Rpt-0 THEN GOTO 225 
190 An«-'H' 
195 PRINT CHR»C7)!\ INPUT • USE THE PREVIOUS FREQUHCIES? CN OR y).-',An* 
200 IF An»-'Y' THEN GOTO 240 
205 PRINT CKR»C7) 
210 IF Ant-'H' THEN IHPUT 'HOW MANY FRES. USED? CUP TO 5).*,F 
215 GOTO 225 
220 IF Rpt>0 THEN GOTO 280 
225 FOR J-i TO F 
230 PRINT CHR«C7)|\ INPUT 'INPUT THESE FREQUENCIES ONE BY OHE:',FrCJ) 
235 NEXT J 
240 rOR J-l TO F 
245 PRINT 'FREQUENCY',J,' 'jFrCJ) 
250 NEXT J 
255 An«-'N' 
260 PRINT CHR«C7),\ INPUT ' ANY MISTAKES? CN OR YJt'.An* 
265 IF Ant-'N' THEN GOTO 280 
270 PRINT CHR»C7),\ INPUT 'CHANGE FREQ. Ex, C3,888)i',J.FrCJ) 
275 GOTO 240 
280 PRINT CHR»C7)j\ INPUT 'HOW MANY DATA POINTS?.'.Hs 
285 Rpt-Rpt»l 
230 PRINT 'COIL AND STATION SPACINGS SHOULD BE IN THE SAME UNITS' 
295 PRINT CHP«C7),\ INPUT 'COIL SPACING? Cex.200)i',Cs 
300 PRINT CHRtC7),\ INPUT "STATION SPACING'' digits only Cex.50)i',Ds 
305 An*-'Y' 
310 PRINT CHPtC7),\ INPUT "DO YOU WANT TO INCLUDE COIL TILT CY OP N)i',An« 

12 



315 PRINT "ENTER Re AND Im VALUES ' 
320 FOR I-l TO Ns 
325 FOR J-l TO F 
330 PRINT CHR»C7)|\ INPUT 'NEXT Re AMD Im DATAi',ReCJ,I),ImCJ,I) 
335 NEXT J 
340 IF An»-'N' THEN GOTO 355 
345 PRINT CHR»C7)i\ INPUT 'COIL TILTi'.SCI) 
350 GOTO 3S5 
355 SCI)-0 
360 PRINT '«»««»«««»«»C FEED NEXT ROW )««»«*»«»««»«»«»«3f«' 
365 NEXT I 
370 Rt-0 
375 FOR I-l TO Ns 
380 PRINT I, 
385 FOR J-l TO F 
390 PRINT ReCJ.DilmCJ.I) J 
395 NEXT J 
400 PRINT SCI) 
405 NEXT I 
410 IMAGE DDDO.D.DOOO.D, 
415 IMAGE 5CD0DD.D,) 
420 IF Rt-1 THEN GOTO 740 
425 IF Rt-2 THEN GOTO 820 

^430 An»»'H' 
435 PRINT CHR*C7)i\ IHPUT 'ANY MISTAKES (within any row)? CH OR Y)»',An» 
440 IF Ant-'N' THEN GOTO 525 
445 PRINT C«R*C7);\ INPUT " ELEMENT OR ROW? CE OR R).",£r« 
450 IF Ert-"E" THEN GOTO 485 
455 PRINT CHRiC7)i\ IHPUT 'WHICH ROW?',P 
460 FOR J-l TO F 
465 PRINT CHR*C7)5\ INPUT 'INPUT correct Re AHD Im Values.'.ReCJ,P),Im(J,P) 
470 KEXT J 
475 PRINT CHR*C7)t\ INPUT 'Corrected Tilt?',SCP) 
480 GOTO 430 
485 PRINT CHR*(7);\ IHPUT 'ROW OF THE MISTAKEN ELEMENT?.',? 
490 PRINT CHR«C7)j\ INPUT 'IS IT TILT?(Y OR N).",Grd* 
495 IF Grd»-'V' THEN GOTO 515 
500 PRINT CHRtC7)»\ INPUT 'MISTAKEN FREQ. NO. (1 TO 5)?-.'.J 
505 PRINT CHft*(7)5\ INPUT "CORRECT Re and Im Val. OF THIS FREQ. 
510 PRINT CHR*C7)i\ IHPUT 'DO YOU WANT TO CORRECT TILT?CY OR H) 
515 IF Grdt-'Y* THEN PRINT CHRtC7);\ INPUT 'CORRECTED TILT:",SCP) 
520 GOTO 430 
525 Ash*-'H" 
530 PRINT CHR*C7)-,\ INPUT "00 YOU WANT TO SHIFT DATA ONE ROW?CY OR N)i',A3h* 
535 IF Asht^'H' THEN GOTO 720 
540 PRINT CKR*C7);\ INPUT 'DO YOU WANT TO ELIMINATE OHE ROW?Cy OR H).',ae» 
545 IF Qe«-'N' THEN GOTO S25 
550 PRINT CHR«<7)-,\ INPUT 'WHICH ROW NO.?',P 
555 FOR I-P TO Ns 
560 PRINT I, 
565 FOR J-l TO F 
570 IF I-Ns THEN GOTO 585 
575 ReCJ,I)-ReCJ,I*l) 
580 ImCJ,I)-Im(J,1*1) 
585 PRINT ReCJ,n(lm(J,I); 
590 NEXT J 
595 IF I-Hs THEN GOTO 605 
600 SCI)-SCI»1) 
605 PRINT SCI) 
610 NEXT I 
615 PRINT CHR*(7)5\ INPUT "DO YOU NEED MORE ELIMIHATION?CY OR H).',Qt* 
620 IF Qtt-'Y' THEN GOTO 540 
625 PRINT CHRtC7);\ INPUT 'DO VOU WANT TO ADO A LINE IN B£TUEEH?f.Y OR N)i',Q« 

.ReCJ.P).ImCJ. 
-Grd* 
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630 
635 
640 
645 
650 
655 
660 
665 
670 
675 
680 
685 
690 
695 
700 
705 
710 
715 
720 
725 
730 
735 
^740 
745 
750 
755 
760 
765 
770 
775 
780 
785 
790 
735 
800 
805 
810 
815 
820 
825 
830 
835 
840 
845 
850 
855 
880 
865 
870 
875 
880 
885 
890 
805 
900 
905 
910 
915 
920 
925 
930 
935 
940 

IF Q«-*N' THEN GOTO 430 
PRINT CHR«C7)}\ IHPUT 'WHICH ROW «0.?i",P 
FOR I-P TO Ns 
Ie-Ns»P-I 
PRINT Icj 
FOR J-l TO F . . 
IF I-Hs THEN GOTO 675 
ReCJ,Ic)-Re(J,Ic-l) 
ImCJ,Ic)-Im(J,Ic-l) 
PRINT Re(J,Ic)jIm(J,Ic), 
NEXT J 
IF I-Hs THEN GOTO 695 
SClc)=S(Ic-l) 
PRINT SCIc) 
NEXT I 
PRINT CHRtC7);\ INPUT 'ARE YOU FINISH ADDING LINES7CY OR H):'.Admt 
IF Adm*-'N' THEN GOTO 625 
GOTO 430 
Rt-1 
Ant-'Y' 
PRINT CHR»(7),\ INPUT 'DO YOU WANT TO PRINT OUT DATA (Y OR N)!',An» 
IF Ant-'Y' THEN GOTO 375 
An»«'N' 
PRINT CHPtC7);\ INPUT 'DO YOU WANT SLOPE CORRECTION? CN OR Y).",Ant 
IF An«-"N" THEN GOTO 820 
FOR I-l. TO Ns 
A-COSCATHCSCI)/100)) 
Ac-(1-A*3>«100 
e-(l/A)*3 
FOR J-l TO F 
ReCJ,I)-(Re(J,n*Ac)*Q 
IroCJ,n-ImCJ,I)»a 
HEXT J 
NEXT I 
Rt-2 . 
Ant-"N' 
PRINT CHRtC?)?\ IHPUT 'PRINT CORRECTED EM DATA? CN OR YJ.'.A 
•IF Ant-'Y' THEN GOTO 375 
PRINT /l;Mth»5'.'?Dat*i',';Ssj',";L3,'.'}Os,",',Ns,','5F-.'.'jCs 
Csh-Cs/2 
FOR I-l TO Ns 
M(n-Ss*Csh»D3«(I-l) 
PRINT *1 jMCI) ,'.'.sen 
NEXT I • 
FOR J-l TO F 
PRINT *l;FrCJ) 
FOR I-l TO Na 
PRINT *l-,ReCJ,I),",",ImCJ,I) 
NEXT I 
NEXT J 
FOR I-l TO Ns 
ReCl,I)-SCI) 
NEXT I 
GOTO 1760 
PRINT •««a»«««»««»»«xieC ENTER SP OATA )xx»«»K»»tJ(«*i««««ic«»« 
PRINT CHPt(7),\ IHPUT "DATE OF SURVEY?:',Oatt 

INPUT 'FIRST STATION LOCATIONi' ,Sp 
INPUT 'LAST STATION LOCATIONt',Lp 
IHPUT 'HOW MANY SP OATA POINTS:",Np 
INPUT 'STATION SPACING (DIGITS ONLY ).',Dp 

PRINT CHRtC7)5\ 
PRINT CHPt(7) ,\ 
PRINT CHRt(7)j\ 
PRINT CHPtC7),\ 
FOR I-l TO Np 
PRINT CHPt(7);\ 
HEXT I 

INPUT 'TYPE IN DATA ONE BY ONE:',SCI) 
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945 FOR I-l TO Np . 
950 MCI)-Sp*<I-l)«Op 
955 PRINT USING 965,I.MCI),SCI) 
960 HEXT I 
965 IMAGE DDD,X,DDDODOD.X.DDOOODD 
970 Ant-"H* 
975 PRINT CHRtC7),\ INPUT "ANY MISTAKES? CN OR y).',An» 
980 IF Ant-"N' THEN GOTO 1005 
985 PRINT CHR*C7),\ INPUT "WHICH ROW?*.P 
990 PRINT ChRtC7)j\ INPUT "INPUT CORRECT VALUE:'.SCP) 
995 PRINT USING SGSjP.MCP),SCP) 
1000 GOTO 970 
1005 Cor*-"N" 
1010 PRINT CHRtC7),\ INPUT "CHANCE THE BASE LEVEL? CN OR Y).",Cor* 
1015 IF Cort-"N" THEN GOTO 1040 
1020 PRINT CHR»C7)5\ INPUT "HOW MUCH 00 YOU WANT SUBTRACTED? ".Lv 
1025 FOR I-l TO Np 
1030 SCI)-SCI)-Lv 
1035 NEXT I 
1040 IF Cor*-"N" THEN Lv-0 
1045 PRINT '«»««»»«»«PRINTIHG CORRECTED SP OATA TO TAPE *«**x*»«»»««" 
1050 PRINT *liMtht5","5Dat»,".",Sp;",",Lpj".";Dp5',',Np,',',F5',"5Cs 
1055 FOR I-l TO Hp 

" 1060 PRINT USING 965jI,MCI),SCI) 
1065 PRINT *l5MCI),",'.SCI) 
1070 NEXT I 
1075 GOTO 17S0 
1080 PRINT " •Ksxiia««iEi!«xs«««« IHPUT MAG DATA c«««xssi:»<x«>«" 
1085 PRINT CHR«C7)-,\ INPUT "DATE OF SURVEY? s' ,Datt 
1090 PRINT CHRtC7))\ INPUT 'FIRST STATIOH LOCATION?)',Sm 
1095 PRINT CHR*C7);\ INPUT "LAST STATIOH LOCATION?!',Lm 
1100 PRINT CHRtC7)5 \- IHPI.IT 'STATION SPACING?CD1GITS OHLy):',0<i> 
1105 PRINT CHRtC7)5\ INPUT 'HOW MANY DATA POINTS?:',Hm 
1110 PRINT 'You may do a base to base linear adjustment of the -inagnetic' 
1115 PRINT 'values, in which case you roust input the observed raw data,' 
1120 PRINT 'and time of observation. MAG.Hr.Min or.36245.9.45" 
1125 PRINT 'If you wish to input previously adjusted mag data ' 
1130 PRINT 'answer the next question Y, and input mag data only.* 
1135 PRIMT CHRtC7),\ INPUT 'DO YOU WANT TO FEED MAG DATA OHLY?CY OR N).",Amgt 
1140 FOR I-l TO Hm 
1145 IF Amg*-'Y' THEN GOTO 1165 
1150 PRINT CHRtC7),\ INPUT 'NEXT INPUT MAG AND TIME DATA.*,MCI5,SCI),XCI) 
1155 PRINT USING 1180;I.MCI),SCI),XCI) 
1160 GOTO 1175 
1165 PRI.ST CHR*C7),\ IHPUT 'NEXT MAG DATA?.*iMCI) 
1170 PRINT I,MCI) 
1175 HEXT I 
1180 IMAGE DDD,X,DDODDDD.D,X,DDD.'.*.DOO 
1185 Ant-*N* 
1190 PRINT CHR*C7)5\ INPUT 'ANY MISTAKE5?CN OR Y).*,Ant 
1195 IF Ant»'H' THEH GOTO 1240 
1200 PRINT CHR*C7)5V INPUT 'WHICH ROW HO?*,P 
1205 IF Am3t-*Y' THEN GOTO 1225 
1210 PRINT CHRtC7);\ IhPUT *INPUT NEW MAG.Hr.Mnt VALUE *,MCP).SCP),XCP) 
1215 PRINT USING 1180jP.MCP),SCP),XCP) 
1220 GOTO 1235 
1225 PRINT CHRtC7);\ IHPUT 'INPUT CORRECT MAG VALUE.*,MCP) 
1230 PRINT PiMCP) 
1235 GOTO 1185 
1240 Ant-'N' 
1245 J-l 
1250 IF Amg*-'Y' THEN GOTO 1345 
1255 PRIMT 'First and last time of base should cover survey time.' 
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1260 PRINT CHHtC7>,\ INPUT 'MAG ANO TIME OF BASE? LOOP START ',M9n,Hr,MT> 
1265 INPUT 'MAG ANO TIME OF BASE? LOOP ENO ",Mag,Hrs,Mnt 
1270 FOR I-J TO Nm . 
1275 J-I 
1280 Ftm-Hr«60«Mn 
1285 Ltm-Hrs»60»Mnt 
1290 Mtm-SCI)«60«XCI) 
1295 IF Ftm>Ltm THEH GOTO 1255 
1300 IF Mtm-Ltm THEN GOTO 1330 
1305 Dft-Ltm-Ftm 
1310 Dfm-Mag-Mgn 
1315 Rat-Dfm/Dft 
1320 MCl)-M<:i)-Rat«CSCI)«60»XCn-Ftm) 
1325 GOTO 1335 
1330 MCn-KCD-Dfm 
1335 PRINT USING 1180,I.MCI),SCI).XCI) 
1340 HEXT I 
1345 Ant-'N* 
1350 PRINT CHR*<:7)s\ IHPUT 'SUBTRACT A BASE VALUE? CH CR y)<*,Ant 
1355 IF Ar,t-'H* THEN GOTO 1365 
1360 PRINT CHRtC7)5\ IHPUT 'IHPUT THE VALUE TO BE SUBTRACTED '.Lvm 
1365 PRINT #l5Mtht;' .'jDattj'.'sSm,' ,'jLm,','jOm,',',Nra-,'; "jF," ,",Cs 
.1370 FOR I-l TO Nm 
1375 XCI)-Sm*CI-l)»Om 
1380 IF Ant-'N' THEN GOTO 1390 
1385 MCI)-MCI)-Lvm 
1390 PRINT USING 965,I.XCI).MCI) 
1395 PRINT *1;XCI) ,'.'.MCI) 
1400 NEXT I 
1405 GOTO 1760 
1410 PRIMT 'w«»»xw««»»»»«»»« INPUT TOPO DATA «iKK»*««*»»?r*«' 
1415 Ant-"Y" 
1420 PRINT CHRtC7)!\ INPUT 'Use SR slope data for TOPO profile?Y OR N'.Ant 
1425 IF Ant-'Y" THEN GOTO 1575 
1430 PRINT CHPtC7)5\ INPUT "DATE OF SURVEY?r",Datt 
1435 PRINT "Input data in ascending order of station values, that is." 
1440 PRINT 'with WEST and NORTH as the smallest station numbers.' 
1445 PRINT "Enter percent slope from station n to n*l.' 
1450 PRINT • • 
1455 PRINT CHR*C7)5\.INPUT 'HOW MANY STATIONS?.*.Htp 
1460 PRINT CHRtC7)5\ INPUT "FIRST STATION LOCATICN?Cex.-400).'.Ss 
1465 PRIMT CHP.tC7)-,\ INPUT "LAST STATIOH LOCATION?Cex. 650) : " ,Ls 
1470 PRINT CHR*(7)-,\ INPUT "STATIOH SPACI NG?. ' . Os 
1475 PRINT CHRtC7)5\ INPUT 'TOPO LEVEL OF THE FIRST STATION?.',Tlv 
1480 FOR I-l TD Mtp 
1485 IF I-l THEH GOTO 1505 
1490 PRINT CHR*C7),\ INPUT 'SLOPE VfiLUES?OHE BY OHE.",MCI) 
1495 SCI)-Ss»CI-l)«Ds 
1500 GOTO 1515 
1505 SCI)-Ss 
1510 MCI)-0 . 
1515 PRINT USING 1525,I,SCI),MCI) 
1520 NEXT I 
1525 IMAGE D00,5X,* STATIOH.',DDOOOODO.5X,'SLOPE:'.DDDDDDDO 
1530 Hs-Ntp 
1535 Ant-'N' 
1540 PRINT CHRtC7);\ IHPUT 'ANY MISTAKES7CN OR Y):*.Ant 
1545 IF Ant-'H' THEN GOTO 1655 
1550 PRINT CHRtC7),\ INPUT 'WHICH ROW? ' ,P 
1555 PRINT CHPtC7),\ INPUT "INPUT CORRECT SLOPE. ',MCP) 
1560 PRINT USING 1525 ,P.SCP),MCP) 
15G5 GOTO 1,535 
1570 GOTO 1G55 
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1575 PRINT CHRt(7)|\ INPUT 'ELEVATION OF THE FIRST POINT?.'.Tlv 
1580 Stp-Csh/Pa 
1585 Ntp-Hs»2«Stp 
1590 Ia-5tp»l 
1595 FOR J-l TO Stp 
1600 Ja-J-t 
1605 SCJ)-S3«Ja»D3 
1610 SCNtp-Ja)-L5-Ja»0a 
1615 MCJ)-ReCl,l) ' 
1620 MCNtp-Ja)-ReCl.N3) 
1625 NEXT J 
1630 FOP I-Ia TO Ns*Stp 
1635 Ib-I-Stp 
1640 MCI)-ReCl,lb) 
1645 SCI)-S3»CI-l>x03 
1650 NEXT I 
1655 PRINT #l}Mth*5","sPalt,".*,Ss,',*sL3,*,*iD3;*,'?Hs-.',*;F5*."iCs 
1660 XCD-Tlv 
1665 MCD-O 
1670 Ant-"N' 
1675 PRINT CHRtC7);\ INPUT "PRINT OUT INPUT OATA?CN OR y)s",fln* 
1680 IF Ant-"N" THEN GOTO 1700 
1685 FOR I-l TO Ntp 
1690 PRINT USING 1525jI,S(I).MCI) 
1695 HEXT I 
1700 FOR I-l TO Ntp 
1705 IF I-l THEN GOTO 1745 
1710 Pi-45»ATMC1.) 
1715 A-AB5CMCI))»2»Pi/400 
1720 L-Ds«TAHCA) 
1725 Pr-XCI-1) 
1730 IF MCI)>0 THEH XCn-Pr»L 
1735 ir MCIXO THEN XCI)-Pr-L 
1740 IF MCI)-0 THEN XCI)-Pr 
1745 PRINT USING 1765,I.SCI),XCI) 
1750 PRINT #1,SCI).".",XCI) 
1755 HEXT -l 
1760 NEXT K 
1765 IMAGE ODD,5X,'STATION.'.DODDDOO.SX,'ELEVATION;'.DDODODO 
1770 Ant-'H' 
1775 PRINT CHRtC7)j\ INPUT 'WANT TO'DO ANOTHER LINE? CN OR Y)«',Ant 
1780 PRINT ' F H R' 
1785 IF An»-'Y' THEN GOTO 70 
1790 FOR I.-1 TO 10\ PRINT ChPtC7)5\ HEXT I 
1735 PRINT 'mxxKi'M FINISHED, TAKE A EREAK»»*««* 
1800 END 
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H#6 • 
10 PFM rR0<:-3(>M FROI.ILE PLOT OF COMPLFX OFOPHYSICAL METHODS 

• 20'F-PINT' •.«««*«fh'OFlLE PL GTT I HG«**«** 
30 DIM XCIOO) ,YC100),AC100),BC100),CC100),ImC100) 
40 DIM FrC5) 
50 ASSIGN 'RIOHT TAPE* TO *1 
60 READ *l5FTim» 
70 PRINT "THE NEXT FILE NAME ISj'jFnm* 
80 AT.1«-'Y" 

90 Ansri'-'Y-
100 PRINT CHR$C7)5\ INPUT "PLOT THIS FILE? CY OR N).',Ansr$ 
110 PRINT CHRtC7)5\ iNP'ir 'PLOTTER OUTPUT? CY OR ^0:•,Anl* 
120 IF AT>sr$='N' THEN GOTO 910 
130 READ #l.,Tille»,Ln$,Nm,Ut$ 
140 IF Ut$="METERS" THEH Ui$="m.' 
150 IF Utt="FtET* THEN Ui$»"ft," 
160 PRINT -PROJECT:*;Title$."LINE!'?Ln*,'NO,OF METHODS:•jNm 
170 Hi=0\Fl=O 
180 GOTO 960 
190 FOR M=l TO Nm 
200 READ #lVMth$,Dat$,Sx,Lx,Dx,Nx,Hf,Lv 
210 PRINT "THE NEXT METHOD IS:";Mth$>'NO OF DATA POINTS:'jNx 
220 Anst^'Y" 
230 PRINT CHR«C7>-,\ INPUT "PLOT THIS METHOD?CY OR ND:'',Ans$ 
240 IF Mlh$<>'MAXMIH* THEH GOTO 620 
250 IF An5*=''N' THEN GOTO 270 
260 PRINT "RECORDED FREQUENCIES IS:"jHf 
270 FOR 1=1 TO Nx . 
280 READ i-l-.XCD.YCn 
290 NEXT I 
300 Jmb=0 
310 FOR J=l TO Nf 
320 READ ^IjFrCJ) 
330 IF Ar.5$="N* THEN GOTO 400 
340 PRINT "NEXT FREQUENCY IS:";FrCJ) 
350 An$=*Y" f 
360 PRINT CHR$C7);\ INPUT "PLOT THIS FREOUEHCY?CY OR H>:",ATI* 
370 IF ATI$ = "M" THEN GOTO 400 

380 PRINT CHR*C7>5 
390 INPUT "REVERSE IMAG1NARY?CY OR N):",Rvs« 
-400 FOR I'l TO Nx 
410 READ ^l;YCI),ImCO 
420 IF R v s * = " Y " THEN I m C n » - I m C n 
430 NEXT I 
440 IF An$="N" THEN GOTO 590 -̂  
•450 IF Ans$ = *N" THEH GOTO 590 
460. PRINT 'STATION SPACING IS:';Dx\ PRINT CHR$C7); 
470 INPUT "INPUT SMOOTHING SUB INTERVAL?:",Cx 
480 CALL MxmnCNx.YO ,Mx,Mn) 
490 CALL MxmnCNx.iniC) ,Mx i . M n i ) 
500 IF MxJ>Mx THEN Max=Nxi ELSE Max=Mx 
510 IF MnKMn THEN Min=Mni ELSE Min = Mn 
520 Hi=l 
530 CALL SplinCNx,XC5,YC),AC) ,BC3,CC3) 
540 GOTO 360 
550 IF J>Nf THEN GOTO 810 
560 Hi=2 
570 CALL Spl in<:Mx,XC) .YO ,A() ,BC) ,CC)) 
580 GOTO 2060 
590 NEXT J 
600 Jmb*0 
610 GOTO 310 
620 FOR l-l TO Nx •'•-



630 READ # l ? X C n , Y C I ) 
6'4 0 NE> î I 
650 IF Mlh$<>"TOPO ' THEN GOTO 740 
660 IF An5t='N' THEN GOTO 810 
670 Vmx»2xYC15 
680 Qtnto'H'N PRINT Chrs$C7) 
.690 INPUT "REVERSE TOPO SLbPES?CN OR Y5j",Qtn« 
700 IF Qtn*="N" THEN GOTO 740 
710 FOR 1=1 TO Nx 
720 YCn=Ymx-YCn 
730 NEXT I 
740 IF AT>S» = "N" THEN GOTO 810 

750 CALL MxmnCNx.YCD.Max.Min) 
760 CALL SplinCNx.XC),YC5,AC5.BC),CC)5 
770 PRINT "STATION SPACING I5:',Dx\ PRINT CHRtC7)5 
780 INPUT "SMOOTHING INTERVAL?:",Cx 
790 Hi=3 
800 GOTO 960 
810 HEXT M 
820 Ari$="N"\ PRINT CHR$C7)5 
850 INPUT "ANOTHER FROFILE?CH OR Y):",An$ 
840,IF Ani="H* THEN GOTO 930 
850 PRINT "CHANGE PAPER ON PLOTTER!!!?" 
860 An5i='N"\ PRINT CHR$C7); 

870 IHPUT "READY FOR HEW PLOT?CN OR Y)j",Ans* 
880 IF Ans*="N" THEN GOTO 850 
890 PRINT • F +1 R" 
900 GOTO 60 
910 IF An5r*="H" THEH PRINT " F *1 R" 
920 IF An5rt="H" THEN GOTO 60 
930 PRINT "PLOT COMPLETED' 
940 PEN CC5 
.950 GOTO 3480 
960 IF Anl$="Y" THEN GOTO 990 
970 PLOTR 
980 GOTO 1000 " r 
980 PLOTR C5,1D . 
1000 IF Hi>l THEN GOTO 1230 
1010 IF Jmb=l THEN GOTO 1280 
1020 LOCATE C0,170,0,120D 
1030 FRAME 
1040 IF Hi=l THEN GOTO 1080 
1050 Att$="Y"\ PRINT CHR$C7>5 
1060 INPUT "PLOT GENERAL TITLE FOR THE>AGE?CY OR N):",Att$ 
1061 PRINT CHR*C7J-.\ INPUT 'LABEL PROFILE OIRECTION?CY OR N)",Pd$ 
1062 IF Pd*="N* THEN GOTO 1064 
1063 PRINT CHR«C7)5V IHPUT "INPUT RIGHT SIDE OF PROFILE DIRECTION ",Prod$ 
1064 PRINT CHR*C7);\ INPUT "TICK DATA LOCATION ON PROFILE? CY OR N):',Z* 
1070 IF Att$="N" THEN GOTO 1260 
1080 SCALE CO,150,0,100) 
1080 MOVE C8,81) 
1100 CSI2E C2,l,0) 
1110 IF Hi=0 THEN GOTO 1130 
1120 Aint="N"\ PRINT CHP$C7), 
1130 INPUT "WRITE COIL AMO STATION 5PACIHG?CN OR Y5:',Ain* 
1140 IF Aint-'N" THEN GOTO 1230 
1150 MOVE C99.C13 
1160 PRINT #0;"L-",Lv,Ui«," X-*!Dx;Ui$; 
1170 GOTO 1200 
1180 PRINT CHP«r7)5\ INPUT 'LOCATION Nftf̂ E?: " .Fr.t 
1190 PRINT /O USING 1200 •,'PPO JECT ,', T i 11 et . * AREAi'.Fn* 
1200 IMAGE lOA, lOA.CA.lSA 20 
1210 Qest-'Y'X PRINT CMRtC?); 



xccv 
1.230 
1240 
•1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
134 0 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
1480 
1490 
1500 
1510 
1520 
1530 
1540 
1550 
1560 
1570 
1580 
1590 
1600 
1610 
1620 
1630 
1640 
1650 
1660 
1670 
1680 
1690 
1700 
1710 
1720 
1730 
1740 
1750 
1760 
1770 
1780 
1790 
ISOO 
1810 
1820 
103C 
184 0 

inrui -rKlMl LINL N0.7CY OR H3",Qea« 
IF Qe5«-'H' THEH GOTO 1260 
MOVE C69,81) 
f̂ RlMT *0; " LINE: • -.Lnl 
IF Hi=l THEN GOTO 1280 
GOTO 190 
Hc=Dx/Cx 
Xf"XCl) 
Xl=XCNx) A 
PRIMT "NO. OF DATA POINTS ISJ'-.HX 

PRINT 'FIRST STATION LOCATION IS:",XCI) 
PRINT "LAST STATION LOCATION IS:',XCNx) 
IF Jmb-1 THEN GOTO 1510 
Awr*="Y"\ PRINT CHR*C7)5 
INPUT "CHANGE THESE LOCATIONS CY OR H:j",Awr* 
IF Awr$="N" THEH GOTO 1420 

"NEW START STATION?:",Xmn 
"NEW LAST STATION?:",Xmx 
•HOW MANY OATA POINTS TO PLOT?:",Hy 

I NPUT 
IHPUT 
IHPUT 

PRINT CHRtC7)-,\ 
PRINT CHR$C7);\ 
PRINT CHR«C7>5\ 
GOTO 1460 
Hy=Nx ; 
Xmn=XCl) 
Xmx=XCNx) 
Df=Dx/2 
PRINT 'THE X-AXIS MINOR INTERVAL WILL BE:"5Df 
Awr*="N"\ PRINT CHRiC7D} 
INPUT "CHANGE THIS VALUE?CN OR Y5:",Awr$ 
IF Awr$="N" THEN GOTO 1510 
PRINT CHR$C7);\ INPUT "THE NEW SUBINTERVAL?:",Df 
Qn=Max-MiT» 
PRINT "Y-MAX. IS:'.Max 
PRINT 'Y-Min, IS:',Min 
PRINT 'DIFFERENCE 1S:';QTI\ PRINT CHRJC?); 
INPUT 'SCALE Y-AXIS TO MAX-MIN ?CY OR HDs',Yan$ 
IF YQTI*='N" THEN GOTO 1600 
Ymx=Max 
Ymn=t'!»T) 
GOTO 1620 
PRINT CHR$C7);\ 
PRINT CHP«C7);\ 

PRINT CHRtC7);\ 

INPUT 
INPUT 
INPUT 

IF Hi=3 THEN GOTO 2420 
PRINT "***«*'*SELECT PLOTTING AREAS******** 

•NEW Y-AXIS MIN. VALUE? 
"NEW Y-AXIS MAX. VALUE? 
"Y-AXIS MINOR INTERVAL? 

" ,Ymn 
" ,Ymx 
•,Dv 

OF PAGE:" 

",Ara$ 

PRINT "DEFAULT MODE:4 AREAS FOR MAXMIN IN 
PRINT "AREA1:88-1002, 2:72-88t, 3:52-72Z, 
Ara* = *'N"\ PRINT CHR*C7); 
INPUT "CHANGE THE STANDARD AREA5?CN OR Y); 
IF Ara$='Y" THEN GOTO 1740 
PRINT CHR$C7);\ INPUT "PLOT THIS FREQ IH WHAT AREA?Cl-4): " ,Z 
IF 2<5 THEN GOTO 1770 
PRINT "YOU BLEW IT TRY AGAIN!!!!" 
GOTO 1 7 0 0 
PRINT C H P t ( 7 ) ; \ 
PRINT CHR$C7) ; \ 
GOTO ISIO 
H-68-CZ-lD*16 
I f 2>1 THEN H - H - C 2 - 2 ) * 4 
IF Z^Z THEN H=H-CZ-3 ) *4 
G = HM2*(Z-1 . "»*4 
LOCATE C10 ,140 ,H ,G) 
Hn-Ymn-S 
Hx = Yriix*5 
IF Y a n » - " N " TJIEN Hn-Ymn 
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INPUT "LOWER BOUNDARY Qr THE NEW APEA?:",H 
INPUT "UPPER BOUNDARY OF THE NEW AREA?: ",6 



1850 IF Yant»"N" THEN Hx-Ymx 
,1860 SCALE CXmn.Xmx.Hn.Hx) 
1870 CSI2E C2,.7,0)\ PrjlNT CHRtC7); 
1880 INPUT "PLOT THE X-AXI5?CY OR H)j",Rex$ 
1890 IF Rexi="N" THEN GOTO 1950 
1900 PRINT CHRtC7);\ INPUT "LABEL 
1910 IF Rlb«="Y" THEN GOTO 1940 
1920 XAXIS CDf,Xmn,0,2,lD 
1930 GOTO 1950 
1940 LXAXIS CDf,Xran,0,2,l,l) 
1950 Wn-1 
1960 Xax=Xmn 
1970 LYAXIS CDv,Xax,0.,.':,l,l) 
1980 Gb-Ymx 
1990 Gh=Xmn+5 
2000 Gx=XCNy>-2*Dx 

2010 Ab=FrCJ3 
2011 IF Pd*='M" THEN GOTO 2020 
2012 IF Fl=l THEN GOTO 2020 
2C13 CSI2E Cl.5,.7,0) 
2014 MOVE C6x*720,Gy) 
2015 PRINT #0?Prod$ 
2016 CSIZE C2,1,Q) 
2017 Fl=l .-̂ • 
2020 MOVE CGx,Gy) 
2030 PRINT /0;Ab;"H2"5 
2040 IF Hi=l THEN MOVE CXC7D,YC73) 
2050 IF Hi=l THEN PRINT *0;"Re"j 
2060 IF Hi=2 THEN MOVE CXC9),YC9D) 
2070 IF Hi=2 THEN PRINT /0;"lm"j 
2080 Gf=Max 
2090 MOVE CXf.Max) 
2100 IF Hi=2 THEN LINE C6) 
2110 FOP L-l TO Nx 
2120 FOR K=l TO Nc 
2130 T=XCL)*CK-l)^Cx 
2140 IF T<Xf THEN GOTO 2190 
2150 IF T>X1 THEN GOTO 2190 
2160 U=T-XCL) 

2170 V=YCL)*U*CACL)+U*CBCLD+U«CCL3D) 
2180 PLOT CT,V> 
2190 NEXT K 
2200 NEXT L 
2210 FOR L=l TO Nx 
2220 IF Z*="N" THEN GOTO 2270 ^ 
2230 MOVE CXCL3 ,YCL)-3) ' '" . 
2240 PORG CXCL>.YCL)-3) . . : . ' . 
2250 IF Hi = l THEN PR INT>0.:; "x* ; 
2260 IF Hi=2 THEN PRINT .'O; "•" j 
2270 YCD-ImCL) 
2280 NEXT L 
2290 Jmb=l 
2300 IF Hi=l THEN GOTO 550 
2310 IF Rvs*="N" THEN GOTO 2360 
2320 2n--Hn 
2330 Zx=-Hx 
2340 SCALE CX^n.Xmx,Zn,Zx) 
235 0 LYAXIS (Dv,Xcx,0.2,1,2) 
2360 LOCATE C0,170,H,G) 
2370 SCALE CO,100.0.40) 
2300 MOVE C2,4) 
2390 LDIP CO.8) 
2400 PRINT /O;'PERCENT"I 

X-AXIS7CY OR N)-." jRlb* 
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2410 Tt Hi-2 THEN GOTO 590 
24 20 PRI NT '«.»:» •.«<«»•**»'*»«»»••*vwn^wn****«»•«»•*•«»»:«»*«»»*•«**•*•**«s;*«x' 
^430 P'RINT 'Sr.MAG AND TOPO AKE PLOTTED OVERLAPPED IN DEFULT MODE" 
2440 PRINT "IN AREA 8-28Z, YOU MAY CHANGE THIS IF YOU WISH." 
2450 Aplt="N"\ PRINT CHR$C7)-, 
2460 INPUT "CHANGE DEFAULT AREAS?CH OR Y):",Apl* 
2470 IF Aplt="N" THEN GOTO. 2510 
2480 PRINT CHP$C7);\ INPUT "LOWER BOUNDARY OF THE NEW AREA?.",H 
2490 PRINT CHR$C7)5\ INPUT "UPPER BOUNDARY OF THE NEW AREA?:",G 
2500 GOTO 2540 
2510 H"=8 
2520 G=H*20 
2530 IF Mth*<>"TOPO " THEH G-30 
2540 LOCATE C10,140,H.G) 
2550 CSIZE C2,.7,0) 
2560 Hn=YmT>-10 
2570 Hx=Yn.x*10 
2580 IF Mth$<>"SP " THEN GOTO 2630 
2590 PRINT CHR$C7)5\ INPUT "SP NEGATIVE UPWARD?CY OR N):",Qw* 
2600 IF Qw*="H' THEN GOTO 2630 
2610 Hn=Ymx+10 
2620 Hx=YmT>-10 
2630 SCALE CXmn ,Xmx ,HTI,HX) 
2640 PRINT •}(?*««»*«**.**«C SETTING AXES )?f**«.«x3E*«***x«*»r3e**«***«' 
2650 PRINT "STANDARD PLOT SETS XAXIS THEN PLOTS YAXIS OH RIGHT FOR TOPO," 
2660 PRINT "YAXIS FOR SP AND MAG ARE OH THE LEFT, YOU CAN CHANGE THIS' 
2670 PRINT "CONFIGURATION." 
2680 Stpl$="N'\ PRINT CHR*C7); 
2690 INPUT 'CHANGE THE STANDARD PLOTCY OR H):",StpI« 
2700 IF Stpl*="Y" THEN GOTO 2740 
2710 Wx-1 
2720 Xya=Xmn 
2730 W=l 
2740 Aax* = ''N"\ PRINT CHR$C7); 
2750 INPUT "PLOT THE X-AXIS7CN OR VJ:*,rtax* 
2760 IF Aax*="N' THEN GOTO 2830 
2770 IF Stpl$='N' THEN GOTO 2600 '' 
2780 PRINT CHR$C7)5 
2790 INPUT 'LABEL XAXIS UP C2) OR DOWN Cl)?:",Wx 
2800 Yw=Ymn 
2810 IF Gwt="Y" THEN Yw=Ymx 
2820 LXAXIS CDf ,Xya,Yw,2,1,Wx) 
2830 PRINT •ii*^**.C SETTING Y-AXIS )««*»*" 
2840 IF Stpl$="N" THEN GOTO 2920 
2850 RplJ:="N'\ PRINT C!iRtC7); 
2860 INPUT "CHANGE Y-AXIS POSITION OR LABEL?CN OR Y):",Rpl$ 
2870 IF Rpli='N* THEN GOTO 2920 
2880 INPUT "AT WHICH X-STATION YOU WANT TO PUT THE Y-AX IS?:",Xya 
2890 PRINT CHRiC7); 
2900 INPUT 'WHERE DO YOU WANT TO PUT ITS LABEL?Cl-2_5Le-f t = 1 .Right =2) . " ,W 
2910 GOTO 2960 
2920 IF Mth$='SP • THEN W=2 
2950 IF Mth?="MAG " THEN W=l 
2940 Xya = Xinx 
2950 IF Mlht="TGPO " THEN Xya-Xmn 
2960 Mmi=Ymn 
2 9 7 0 I F U w » = ' Y ' THEN M m i - M a x 

23>'<Q L Y A X I S CDv ,;<ya ,MiMi , 2 , 1 ,W) 

2 9 9 0 PRINT CHR»C7)5 

3000 IF Xya».>X(im AND XyaOXmx T!!EN GOTO 3090 
3010 If rntit--lOPU * IHLN MOVE CXCNy-8) ,Y(Ny-a)*2) 
3020 IF Mtht-'SP ' THEN MOVE CX(Ny-b).Y(Ny-6)•2) 
3030 IF Mtl«t-'MAG " THEN MOVE CX (7) , YC7) • 2) 
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30.40 
3050 
3060 
3070 
3080 
3090 
3100 
3110 
3120 
3130 
3140 
3150 
3160 
3170 
3180 
3190 
3200 
3210 
3220 
3230 
3240 
3250 
3260 
3270 
3280 
3290 
33C0 
3310 
3320 
3330 
334 0 
3350 
3360 
3370 
3380 
3390 
3400 
3410 
3420 
3430 
3440 
3450 
3460 
3470 
34S0 
3490 
3500 
3510 
3520 
3530 
354 0 
3550 
3560 
357 0 
3580 
3590 
3600 
3610 
3620 
3630 
364 0 
3650 
3660 

THEN LINE C4) 
THEN LINE C6) 

PRINT *0-.Ut»5 
PRINT #0;"mV" 
PRINT #0;"GAMMAS" 

PRINT #0 5Mth$j 
MOVE CIO, Max) 
IP Mtht-'SP 
IF Mth«-*MAG 
GOTO 3150 
IF W-1 THEN MOVE CXya-5,Ymx*5) 
IF W=2 THEN MOVE CXya*5,Ymx*5) 
IF Mtb$=»"TOPO " THEN 
IF Mth$="SP " THEN 
IF Mth*=".MAG • THEN 
GOTO 3010 
FDR L=l TO Nx 
FOR K-1 TO Nc 
T=XCL)*CK-l)*Cx 
IF T<Xf THEN GOTO 3230 
IF T>X1 THEN GOTO 3230 
U=T-XCL) 

V=YCL)+UXCACL)+U*CBCL)+U«CCL)3) 
PLOT CT.V) 
NEXT K 
NEXT L 

FOR L=l TO Nx 
GOTO 3330 
MOVE CXCL),YCL)) 
IF XCLXXf THEN GOTO 3330 
IF XCL)>X1 THEN GOTO 3330 
IF Mth$="TOPO • THEN PRINT ^Os'o"; 
IF Mth*="SP " THEN PRINT ^O,"*"; 
IF Mth*="MAG " THEH PRINT #0j"e"5 
NEXT L 

LOCATE CC,170,H,G) 
SCALE CO,150,40,80) 
IF XyaOXmx THEN GOTO 5400 
IF W=2 THEN MOVE C132,60) 
IF W=l THEN MOVE C117,75) 
IF Xya=Xmx THEN GOTO 3430 
IF XyaOXmn THEN GOTO 3470 
IF W=i THEN MOVE C2,60) 

C17,45) 

THEN PRINT «'0 5Ut$; 
THEH PRIHT^Oj'mV, 
THEN PRINT #0$"GAMMAS"; 

IF W=2 THEN MOVE 
LDIR CO,3) 
IF Mth$=*TOPO " 
IF Mth$="SP 
IF Mth$="MAG " 
GOTO 810 
END 
SUB MxmnC.Nx,YC) .Max,Min) 
DC2)=YCNx) 
Max=YCl) 
Min=YCl) 
FDR 1=1 TO Nx 
IF YCI)>Max THEN 
IF YCIXMiT. THEN 
NEXT I 
SUBEND 
SUB SplinCNx.XC) .YC) , AC) ,BC) ,C C) ) 
IF Nx<2 THEN GOTO 4040 
IF tix<5 THEN GOTO 3980 
Nc;-Nx-1 
Ctl)-XC2)-XC1."» 
DC2)-CYC2)-YC1))/CCI) 
FOR i»2 TO Nft 
CC1)=XCI*1)-XCI) , 
ACI)«2»CCCI-l)*CCl)) 

Max-YCI) 
Min=YCI) 
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Ob/0 bCI*l)-CYCI+l)-Y(I))/CCn 
3680 DCI)-BCI«1)-BCI) 
3690 NEXT I 
•3700 AC1)=-C(1) 
3710 ACNx)--CCNx-l) 
3720 BCIJ-O 
3730 BCNx)=0 
3740 IF Nx=3 THEN GOTO 3790 
3750 BC1)=BC3)/CXC4)-XC2))-BC2)/CXC3)-XC1)) 
3760 BCNx)=DCNx-l)/CXCNx)-XCNx-2))-BCNx-2j/CXCNx-l)-XCNx-3)) 
3770 BC1)=BC1)»CC1)*2/CXC4)-XC1)) 
3780 BCNx)=-BCNx)«CCNx-l)-2/CXCHx)-XCNx-3)) 
3790 FOR 1=2 TO Nx 
3800 Ti=CCI-l)/ACI-l) 
3810 ACI)-ACI)-Ti*CCI-l) 
3820 BCl) = BCI)-Ti«BCI--.) 
3830 HEXT I 
3840 BCNx)=BCMx)/'ACNx) 
3850 FOR K; = 1 TO He 
3860 1-Nx-K 
3870 BCn = CBCI)-CCI)*BCI*l))/ACI) 
3880 NEXT K 
3890 ACNx)=CYCNx)-YCNe))/CCNe)+CCNe)*CBCHe)+2*BCNx)) 
3900 FOR 1=1 TO Ne 
3910 ACI) = CYCl+l)-YCI))/CClJ-CCl)*CBCl + 13+2«BCn) 
3920 CCi)=CBCl+l)-BCI))/CCI) 
3930 BCi:»=3KBCI) 
3940 NEXT I 
3950 BCNx)=3*BCNx) 
3960 CCNx)=CCNx-l) 
3970 GOTO 4040 
3980 AC1)=CYC2)-YC1))/CXC2)-XC1)) 
3990 BC1)=0 
4000 eci)=o 
4010 AC2)=AC15 
4020 BC2)=0 
4030 CC2)=0 f 
4040 SUBEND 
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Appendix m 

5'^lced p . „ a i e , u t t i , . 
program 
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H/6 . 
• 5 REM PROGRAM STACK PROFILES 
1-0 PRINT •'THIS PROGRAM PLOTS THE STACK PROFILES FOR ANY METHOD" 
15 PRINT "ON THE IHPUT DATA TAPE PROGRAM THESE PROFILES ARE" 
20 PRINT "SCALED OR NOT SCALED " 
25 DIM XC100),YC100),AC100),BC100),CC100),IgC100> 
30 INTEGER St 
35 ASSIGN "RIGHT TAPE" TO * 1 
40 Hl-0 
45 Ansl«-"N" 
50 INPUT "00 YOU WANT PLOTTER OUTPUT? CY OR N)i",Ansl» 
55 READ ^IjFnm* 
60 Hi-'Hi + l 
65 PRINT "THE NEXT FILE NAME ISi'jFnm* 
70 Ansp*="Y" 
75 INPUT "DO YOU. WANT TO PLOT THIS FILE? CY OR N>s",Ansr$ 
80 IF Ansr*="H" THEN PRINT " F +1 R" 
85 IF Ansr$="N" THEN GOTO 55 
90 READ ^l;Title»,Ln$,Nm,Ut$ 
95 PRINT "PROJECT:'-.Title*, "LINE.-" ;Ln$, "NO. OF METHODS: "jNm 

•̂  100 Jb = 0 
105 IF Hi>l THEN GOTO 115 
110 GOTO 4S5 
115 FOR M=l TO Nm 
120 READ ^JljMth^jDatS.Sx.Lx.Dx.Nx.Nf ,Lv 
125 PRINT "THE NEXT METHOD IS:"sMth*,"NO OF DATA POINTS:"jNx 
130 An5*="Y" 
135 INPUT "DO WANT TO PLOT THIS METHQD7CY OR N):',Ans$ 
140 IF Mth$<>'MAXMIN' THEN GOTO 330 
145 PRINT "NO, OF RECORDED FREQUENCIES''5Nf 
150 FOR 1=1 TO Nx 
155 READ <^1}XCI),YCI) _ . 
160 NEXT I ,, 
165 FOR J=l TO Nf 
170 READ #l;Fr 
175 IF An5«='N' THEN GOTO 190 
180 PRINT "THE NEXT FREQUENCY IS:'5Fr 
185 INPUT "DO YOU WANT TO PLOT THIS FREQUEHCY?CY OR N):",An$ 
190 FOR 1=1 TO Nx • 
195 READ #l;YCI),l9CI) 
200 NEXT I - ~ 
205 IF An5*="N" THEN GOTO 320 
210 IF An«="N' THEN GOTO 320 
215 IF Arl$="N" THEN GOTO 260 
220 INPUT "DO YOU WANT TO PLOT REAL7CY OR N):",ArU 
225 IF Arl$="N" THEN GOTO 260 
230 Smth$='Re" 
235 CALL MxmnCNx.YC),Max,Min) 
240 CALL S p l i n C N x . X O . Y C ) , A C ) , B C ) , C C ) ) 
245 PRINT "THE STATION SPACING IS.'.Dx 
250 INPUT "WHAT IS THE SMOOTHING INTERVAL?:",Cx 
255 GOTO 485 
260 IF Aim$:='N" THEN GOTO 320 
265 INPUT "DO YOU WANT TO PLOT IMAGINARY7CY OR N):",Aim* 
2V0 IF Aim*="N" THEH GOTO 320 
275 Smth$»*Im" 
200 FOR 1=1 TO Nx 
2fi ' j Y C n = Ir3CI) 
290 NEXT I 
295 CALL MxmnCNx.YC),Max,Min) 
300 CALL SplinCNx.XC) ,YC) ,A() ,BC) ,CO) 
305 PRINT 'THE STATION SPACING IS:",Dx 
310 INPUT "WHAT IS THE SMOOTHING INTERVAL?.',Cx 27 



315.GOTO 495 
320,NEXT J 
325 GOTO" 420 
330 FOR I-l TO Nx 
335 READ 'IjXCD.YCD 
340 NEXT 1 
345 IF Mth$<>"TOPO " THEN GOTO 390 
350 Ymx=2«YCl) 
355 IF An5«-"N" THEN GOTO 420 
360 etn*="N" 
365 INPUT "DO YOU WANT TO REVERSE SLOPES SIGH7CN OR Y):",Qtn« 
370 IF Qtni-"N" THEN GOTO 390 
375 FOR 1=1 TO Nx 
380 YCD-Ymx-YCI) 
385 NEXT I 
390 IF Ans*»"N" THEN GOTO 420 
395 CALL MxmnCNx.YC).Max,Min) 
400 CALL SplinCNx.XC) ,YC),AC),BC),CO) 
405 PRINT "THE STATION SPACING IS:",Dx 
410 INPUT "WHAT IS THE SMOOTHING INTERVAL?:",Cx 
415 GOTO 485 
420 NEXT M 
425 Ant'-'N" 
430 INPUT 'DO YOU WANT ANOTHER PROFILE?CH OR Y):",An* 
435 IF An$=*N" THEN GOTO 470 
440 Ans«="N" 
445 INPUT 'ARE YOU READY FOR NEW PLOT?CH OR Y);",Ans» 
450 IF Ans«="N" THEH GOTO 445 
•455 PRINT " F +1 R 
•460 GOTO 55 
465 IF Ar:5.-$ = "N" THEN GOTO 55 
470 PRINT "TAKE A BREAK, THANK YOU" 
475 PEN CO) 
480 GOTO 1130 
485 IF An5l*='N" THEN GOTO 500 
490 PLOTR C5,l) 
495 GOTO 505 
500 PLOTR 
505 IF Hi>l THEN GOTO 640 
510 IF Jb>l THEN GOTO 640 
515 LOCATE CO,170,0 ,120) 
520 FRAME 
525 IF Jb=0 THEN GOTO 535 
530 IF Jb=l THEN GOTO 585 
535 Att«='Y" 
540 INPUT "DO YOU WANT TO PLOT GENERAL TITLE FOR THE PAGE7CY OR N)i",Att$ 
545 IF Att$='H' THEN GOTO 625 
550 SCALE CO,150,0,100) 
555 CSIZE C2,l,0) 
560 MOVE C15,81) 
565 INPUT "WHAT IS THE LOCATION NAME?:",Fn$ 
570 PRINT ^0;"AREA:";Title$-," LOCATION: " jFn* j 
575 Jb»Jb*l 
580 GOTO 625 
585 Aint="N" 
590 INPUT "DO YOU WANT TO WRITE METHOD STATION SPACIHG?CN OR Y)i",Ain* 
595 IF Ain$'"H" THEN GOTO 620 
600 SCALE CO,150,0,100) 
605 CSIZE C.?,1,0) 
610 MOVE C95.ei) 
615 PRINT .fO; • r iE inOD=" j M t h t - . " X="- .Dx; ^ 
620 J b - J b + 1 
625 IF A n s i - " Y ' THEN GOTO 640 
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630 IF Att$-"N" THEN Jb-2 
635 GOTO 115 
640' PRINT "KKWic*********«**«*«»««K**'**»«^!X****«x«*«»csciix*»x*K**»*x*»«" 
64*5 PRll<T "THE STARTING STATION I S . " , S x 
650 PRINT "THE LAST STATION IS:",Lx 
655 PRINT "THE MIN. VALUE IS:",Min 
660 PRINT 'THE MAX. VALUE IS:",Max 
665 IF Hi>l THEN GOTO 710 
670 INPUT "WHAT IS THE STARTING STATION?:" ,Xinn 
675 INPUT •WHAT IS THE LAST STATION?:",Xmx 
680 INPUT "WHAT IS THE MAXIMUM VALUE OF THE READINGS?:•,Ymx 
685 INPUT "WHAT IS THE MINIMUN VALUE OF READINGS?:",Ymn 
690 INPUT "WHAT IS THE SIZE OF EVERY PLOT IN X OF PAGE?s",S2 
695 INPUT "DO YOU WANT TO UPWARD OR D0WHWARD7CUW OR DW):",Tb* 
700 INPUT "WHAT IS THE UPPER BOUNDARY OF THE FIRST PLOT AREA?:•.Up 
705 Axm=Ymx 
710 Un=140/CXmx-Xmn) 
715 IF Hi»l THEN GOTO 970 
720 INPUT "WHAT IS THE DISTANCE BET. THIS PROFILE AND THE START:•,Vd 
725 Shf=VdxUn 
730 CSIZE C2,,7,0) 
735 IF Hi>l THEN GOTO 755 
740 G-Up 
745 H=G-Sz 
750 IF Hi=l THEN GOTO 790 
"755 IF Tb$ = "DW" THEN G = Up-Shf 
760 IF Tb«="UW" THEN G=Up*Shf 
765 H=G-Sz 
770 IF Ansl5='N" THEN GOTO 785 
775 PLOTR C5,l) 
780 GOTO 790 . , 
785 PLOTR 
790 LOCATE C10,150,H,G) " 
795 SCALE CXmn.Xmx,Ymn,Axm) 
800 IF Hi>l THEN GOTO 835 
805 INPUT "DC YOU WANT TO PUT THE X-AXIS ON EACH PROFILE?CY OR N)!",Qax$ 
'810 IF eax$ = 'M" THEN GOTO 850 
815 INPUT "DO YOU WANT TO PUT TICS ON THE X»AXIS?CY OR H):",Atc$ 
820 IF Atc.$ = "N" THEN Df = 0 
825 IF Atc$="Y" THEN INPUT "WHAT IS THE X-MINOR INTERVAL?:• ,Df 
830 INPUT "AT WHICH Y-VALUE DO YOU WANT TO PUT THE X-AXIS:•.Yax 
835 XAXIS CDf,Xmn,Yax,2,l) 
840 MOVE CXmn-16,Yax) 
845 PRINT /0-,Yax 
850 CSIZE C2,.7,0) 
855 Hc=Dx/Cx 
860 IF Smth*='Im" THEN LINE C6) 
865 FOR L=l TO Nx 
870 FOR K=l TO Nc ' 
875 T = XCL)*CK-l)»!Cx 
880 IF T<Xmn THEN GOTO 905 
885 IF T>Xmx THEN GOTO 905 
890 U=T-XCL) 
895 V=YCL)*UXCACL)<U*CBCL)+U«CCL))) 
900 PLOT CT.V) 
905 NEXT K 
910 NEXT L 
915 MOVE CXmx-100.Yax) 
920 LDIR C1,0) 
925 LINE CO) 
930 PRINT .fO-.Lnt 
935 IF Mth*<>'MAXMIN* THEN GOTO 1120 
940 MOVE CXmx-400.Yax) 
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CXC5),YC5)) 
CXC7),YC7)) 

GENERAL LABELLED AXIS7CY OR N)j•,Gax$ 

AXIS AREfl?:",Ybn 

Y=0?CMN OR 2R):»,Yx* 

IS YOUR ZERO LEVEL?:".Ynw 

945 PRINT 'OjFr-, •Hz^j 
.950 IF Smtht-"Pe" T»!EN MOVE 
955 IFiSmtht-'Im' THEN MOVE 
960 PRINT /OjSmthtj 
965 GOTO 1120 
970 INPUT "DO YOU WANT TO PLOT 
975 IF GQX*="N" THEN GOTO 1115 

980 INPUT "AT WHICH YX WILL BE THE LOWER BOUNDARY OF 
985 Ysc-Ybn+Sz 
990 INPUT "WHAT IS THE X-AXIS MINOR INTERVAL?:".Df 
995 INPUT "WHAT IS THE Y-AXIS MINOR INTERVAL?:",Dv 
1000 LOCATE ClO.lSO.Ybn.Ysc) 
1005 SCALE CXmn.Xmx.Ymn.Ymx) 
1010 CSIZE C2,,7,0) 
1015 INPUT "DO YOU WANT X-AXIS AT Y-MIN OR AT 
1020 IF Vx*="MN" THEN Ynw=Ymn 
1025 IF Yx$="ZR" THEN INPUT "WHAT 
1030 LXAXIS CDf,Xmn,Ynw,2.1,l) 
1035 LYAXIS CDv,Xmn.Ynw,2.1,l) 
1040 IF Ansl*="N" THEN GOTO 1055 
1045 PLOTR C5,l) 
1050 GOTO 1060 
1055 PLOTR 

^1060 H=Ybn 
1065 6=H+S2 
1070 LOCATE C0,170,H,G) 
1075 SCALE CO,160,40,80) 
1080 CSIZE C2,.7.0) 
1085 LDIR CO,8) 
1090 MOVE C2,50) 
1095 IF Mth$='TDPO 
1100 IF Mth«="SP 
1105 IF Mth*="MAG 
1110 IF Mth$='MAXMIN 
1115 GOTO 720 
1120 IF Mthl;="MAXMIN" THEN GOTO 215 
.1125 GOTO 420 
1130 END 
1135 SUB MxmnCNx,YO,Max,Min) 
1140 DC2)=YCNx) 
1145 Kax=YCl) . . ^ 
1150 r4in-YCl) 
1155 FOR 1=1 TO Nx 
1160 IF YCl)>Max THEN Max=YCl) 
1165 IF YCIXMin THEN Min = YCl) 
1170 NEXT I 
1175 SUBEND 
1180 SUB SplinCNx,XO ,YO ,AO ,BO ,CO) 
1185 IF Nx<2 THEN GOTO 1410 
1190 IF Hx<3 THEH GOTO 1380 
1195 Ne=Nx-l 
1200 CC1)=XC2)-XC1) 
1205 BC2) = CYC2)-YC1))/CJC1) 
1210 FOP 1=2 TO Ne 
1215 CCI)=XCI*1)-XCI) 
1220 ACI)=2«CCCl-l)<CCI)) 
1225 BC1-1)-CYCI«1)-YC1))./CCI) 
1230 nCI)-BCI*l)-DCI) 
1235 NEXT 1 . 
1240 AC1)=-CC1) 
1245 ACNx)''-CCNx-l) 
1250 DC1)=0 
1255 r.CNx)-0 

30 

THEN PRINT i^OjUtt; 
THEN PRINT «̂ 0-, "mv"; 

PRINT #0;"GAMMAS"; 
PRINT *0-, "PERCENT" 5 

THEH 
THEN 



1260 IF Nx-3 THEN GOTO 1285 
1265, BC1)«BC3)/CXC4)-XC2))-BC2)/CXC3)-X(1)) 
• 12>0 BCN»)=BCNx- l.">/CXCNx) -X CNx-2.') )-DCNx-2) / CX CNx-1)-X CNx-3) ) 
1275 BC1)=DC1)«CC1)*2/CXC4)-XC1)) 
1280 BCNx) = -BCNx)*.CCNx-l)''2/CXCNx)-XCNx-3)) 
1285 FOR 1-2 TO Nx 
1290 Ti=CCI-l)/ACI-l) 
1295 ACI)-ACI)-Ti«CCI-l) 
1300 BCI)=BCI)-Ti*BCI-l) 
1305 NEXT I 
1310 BCNx)=BCNx)/.ACHx) 
1315 FOR K»l TO Ne 
1320 l-Nx-K 
1325 BCI)=CBCI)-CCI)*DCI*1))/ACI) 
1330 HEXT K 
1335 ACNx)=CYCNx)-YCNe))/CCNe)*CCNe)KCBCNe)+2»BCNx)) 
1340 FOR 1=1 TO Ne 
1345 ACI) = CYCI + 1)-YCI))/CCI)-CCI)»CBCI*1)*2«BCD) 
1350 CCI) = CBCm)-BCI))/CCI) 
1355 DC1)=3«BCI) 
1360 NEXT I 
1365 BCNx)=3«BCNx) 
1370 CCNxD=CCNx-l) 
1375 GOTO 1410 
1380 AC1)=CYC2)-YC1))/CXC2)-XC1)? 
1385 BC1)=0 
1390 CC1)=0 
1395 AC2)=AC1) 
1400 BC2)=0 
1405 CC2)=0 
1410 SUBEND - -
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Appendix IV 

Tabular printout program 
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• Hi ' f i 

I'^O Ĵ  EM PS i. i i t d f t t a 

105 REM 

110 REM s e t u p 

115 REM 

120 D l M S t o t i o n s C 2 0 0 ) , S l C 1 0 , 5 0 ) , S p C 2 , 1 0 0 ) . T p C 2 , 1 0 0 ) , M 3 r 2 , 1 0 0 ) , F r q C 5 ) , B * C 8 0 1 

1 2 5 DIM M t t C 5 ) , F s t C 5 ) , L s t C 5 ) . S t s p C S ) , N s t C 5 ) , C 5 C 5 ) , D t t , N f r q C 5 ) , D u c n m y l C 5 0 ) 

130 REM 
131 ASSIGN "RIGHT TAPE" TO /I • 
132 REM 
133 ASSIGN •H-'e" TO *2. 
134 REM 
135 REM ZERO OUT ARRAYS 
137 REM 
138 FOR 1=1 TO 5\ PRINT CHP$C7)\ NEXT I\ PRINT CHR$C213) 
140 FOR 1=1 TO 200\Station5CI)=0\ NEXT I 
145 FOR 1=1 TO 50\ FOR 1=1 TO 10\SICI,I)=0\ NEXT I 
150 FOR 1=1 TO 100\ FOR 1 = 1 TO 2\MgCI,1)=lE + 06\TpCI , I)=1E*06 
155 SpCI,I)=1E*06\ NEXT I 
160 FDR 1=1 TO 5\Mt*Cl)=" "\FstCI)=0\L5tCI)=0\StspCI)=0 
170 N5tCI)=0\NfrqCI)=0\CsCI)=0\ NEXT I 
171 REM r.»-Wy;X3K*>X*-SU**S;*X<S*i£«!£K««*K*;*«K?«5KKjE«K-JlKKKXKSXX»tK»jr-3KKy.**KXKKK^ 

172 REM MAIN LOGIC 
173 REM 
175 REM CALL SUSS 
180 REM 
185 REM READ SUB 
190 REM 
200 GOSUB 2000 
210 REM 
211 REM SUB TO GET STATIONS INTO ARRAY STATIONS 
220 REM 
300 GOSUB 3000 
310 REM 
315 REM MARK THE DUPLICATES 
320 REM 
400 GOSUB 4000 
405 REM 
410 REM SUB TO SORT 
420 REM 
500 GOSUB 5000 
505 REM 
510 REM SUB TO PRINT DATA* 
520 REM 
600 GOSUB 6000 
700 REM 
702 PRINT CHR$C213) 
703 PRINT Adders;"STATIONS PRINTED" 
998 PRINT "I'M READY FOR ANOTHER FILE'S FOR I-l TO 10\ PRINT CHR$C7)\ NEXT I 
999 ENO 
2000 RZf'^'^M*•.lli**^x•ll('*^«1iy^i^ik)li'ti:%^ilK.v.xJt,x^li*:^i^tr)t^•-x'*«^yt^*VK'^^ 
2005 REM READ ROUTINE 
2010 REM 
2025 READ 'l;Fnm$ 
2033 C-0 
2035 PRINT " >>F1LE NAME IS >>";Fnm$s"<< PRINT IT ? CY OR N)" 
203G r'f'INT " • 
20-10 INPUT Anvt 
2042 IF Anst='N" THEN GOTO 2500 
2050 IF Ai.viO'Y" THEN GOTO 2035 
2052 C'5 
2053 Cnt-0 
£054 PRINT CKPtC7)\ PRINT "READU'G' "̂-̂  



2056 READ /IjT*,Lnt.Nmt.Un$ 
20^9 Cr.t̂ -Ci.t •1\C = 5 
2060 IF Cnt>Nmt THEN RETURN 
2061 READ /l-.MttCC) ,Dt$CC) .FstCC) .Lst CC) ,St spCC) .NstCC) ,Nf rqCC) ,Cs CC) 
2065 REM NOW THAT WE READ A HEADER WHAT OATA DO WE HAVE ?? 
2070 IF MtiCO-^'MAXMIN* THEN GOTO 2100 
2075 IF Mt$CC)«"SP " THEN GOTO 2200 
2080 IF Mt$CC)»"T0PO " THEN GOTO 2300 
2085 IF MtSCO-'MAG " THEN GOTO 2400 
2090 PRINT •>> INVALID METHOD "-,Ml$CC)\ STOP 
2095 REM 
2100 REM SLING READ 
2102 C=l 
2103 GOSUB 20000 
2105 FOR 1=1 TO NstCC) 
2110 READ *1 jDumrr.ylCI) ,Dummy2 
2111 NEXT I 
2112 Cntl=0 
2113 Cnt2=l 
2114 IF Cnt2>NfrqCC) THEN GOTO 2059 
2115 READ #l;FrqCCnt2) 
2120 FOR 1=1 TO NstCC) 
2130 READ <'l-,SlCCntl + l,I),SlCCntl + 2,I) 
2135 NEXT I .... 
2140 Cntl=Cntl+2 
2145 Cnt2=Cnt2*l 
2150 GOTO 2114 
2155 REM 
2200 REM SP READ 
2201 C=2 
2203 GOSUB 20000 
2205 FOR 1=1 TO NstCC) 
2210 READ #l5SpCl,I),SpC2,I) 
2215 NEXT I 
2220 GOTO 2059 
2221 REM 
2225 REM 
230 0 REM TOPO READ ' 
2301 C-3 
2302 GOSUB 20000 
2305 FOR 1=1 TO NstCC) 
2310 READ #lsTpCl,I),TpC2,I) 
2311 TpC2,I)=TpC2,I)*10 
2312 TpC2,I)=IHTCTpC2,I))/10 
2315 NEXT 1 
2316 GOTO 2059 
2321 REM 
2400 REM MAG READ 
2401 C=4 
2402 GOSUB 20000 
2405 FOR 1=1 TO NstCC) 
2410 READ *l5M9Cl,I),MgC2,I) 
2415 NEXT I 
2425 GOTO 2059 
2500 PRINT • F +1 R" 
2505 GOTO 2 025 
30 0 0 PErr*V*iiT«*K««.««li *.«•**»««**•« r*««x»***«=i;«»;»ij-|s^j.jsX!«*«l(lX*««« «**«**»*« 

3005 RCM GET ALL SIATIUNS IMIO STATIONS 
3016 REM 
3017 PPIHT CHP«C7)\ PRINT "GENERATING STATIONS ARRAY' 
3020 Kounl-0 
3025 IF NntCD'O THEH GOTO 3100 
3030 FOR 1-1 TO Nti I Cl ) 34 



303C: K n u n t - K o u n t + 1 
30.40 Sti-it«iS>n:iCKour.t ) 'Di iTimyl C I ) 
3045 NEXT I 

3050 REM 

3100 IF NstC2)=0 THEN GOTO 3125 

3105 FOR 1=1 TO NslC2) • 

3106 Kount=Kount*l 

3110 S t a t i o n s C K o u n D - S p C l , ! ) 
3120 NEXT I 
3125 IF NatC3)=0 THEN GOTO 5300 

3130 FOR 1=1 TO NstC3) 

3131 Kount=Kount*l 

3135 StationsCKount)=TpCl,I) 

3140 HEXT I 

3300 IF N5tC4)=0 THEN GOTO 3321 

3305 FOR 1=1 TO NstC4) 

3310 Kount=Kount+l 

3515 StationsCKount)=MgCl,n 

3320 NEXT I 

3321 Adders=Kount 

3999 RETURN 
400 0 REM «*«»»« ?̂ «««K*'«'«K*l«*««««*K*K:K»«X«X«3S!K«*«3«*'»K3;»KS,'afc'KK*3J-«a-;KK« 

4002 REM INDICATE DUPLICATES 

4005 REM 

4006 PRINT CHR*C7)\ PRIHT "REMOVING DUPLICATE STATIONS" 

4010 FOR 1=1 TO Adders 

4020 FOR J=I+1 TO Adders 

4024 IF Station5CI)=1000000 THEH GOTO 4050 

4025 IF Station5CJ)=StationsCI) THEN GOTO 4030\ GOTO 4040 

4026 GOTO 4040 

4030 5tationHCJ)=1000000 

4040 NEXT J 

4050 NEXT I 

4999 RETURN 

5000 REM »«.«36!KR«XK»X***«»X««X«3KK«K*KXSK«*»«KXK3C*K3KKK«K»X«3E»KK3E«*K*:K*S=K}K 

5005 REM SHELL-MET2NER SORT 

5010 REM 

5011 PRINT CHR$C7)\ PRINT "SORTING" 

5015 S-Adders 

5790 S=INTCS/2) 

5810 IF S=0 THEH GOTO 5999 
5820 K=Adders-S 

5&^0 J=l • 
5840 I=J 

5850 L-I*S 

5860 IF StationsCI)>StationsCL) THEN GOTO 5900 
5870 J = vl+1 
5880 IF J>K THEN 5790 

5881 GOTO 5840 
5900 T^StationsCI) 

5910 StatiohsCD^StationsCL) 

5920 Station5CL)=T 

5930 I-1-S 

5970 IF K l THEH GOTO 5870 

5975 GOTO 5S50 

5999 RETURN 

60 0 0 f.EM «'* *«t •;»•«*«>-*»'*«t*«KB)i«»'w«i<'»*«K**»-:**«5KV5e(KV«3e«j:«Sf*K«*x««*;SE»*!H*«* 

GOO'.: REM VP.Wn OUT OAVrt 

GDOG REM 

GOO? PRINT C I I P J C 7 ) \ PR INT " F ' R I N T I N G " 

6 0 1 0 PR INT i i 2 , " r i L E > " j F n n . t j * PROJECT.^ " j T $ j " L I N E > " j L n t , ' UN ITS> " ; U f ) $ 

6 0 t l PRINT ' 2 ; • ' 

6020 PRIHT -̂̂ T "STATION; SL I MGRAM"-.TAO C51 ) , " i SP 35 jTOPO iMAG" 



6024r< Bt^*"* " 
6025 PRIHT /2;Bt-,B$ 
6026 C*-"mv. S JnT." 
6030 PRINT #2; USING 6035-.FrqCl) ,FrqC2) ,FrqC3) ,FrqC4) .F.-qC5) ,C* 
6035 IMAGE 7X,"!Fpq" ,5C3X.4D,"5"),19A 
6036 B*=" I re, im.Jre, im.Sre, im.lre. im.Jre. im.J ! |' 

#2;B* 
MDDDD.D,"{",3X,5CAAA.1X,AAA."!").AAAAAAA.";",AAAAAAA,"S",AAAAAAA,*!" 

6037 
6045 
6047 

PRINT 
I MAGE 
REM 

6050 FOR 1=1 TO Adders 
6053 IF StationsCI)=lE+06 THEN GOTO 6150 
6054 01=1E+06\02=1E+06\03=1E+06\04=1E+06\05=1E+06\06=1E+06 
6055 07 = lE*06\08=lE + 06\09 = lE + 06\00 = lE+06\Oa = lE*06\Ob = lE-'06 
6056 Oc=lE«06 
6057 FOR J=l TO NstCl) 
6060 IF Du(i>mylCJ)=Station5CI) THEH GOTO 6070 
6065 GOTO 6075 
607C 01=S1C1,J)\02=S1C2,J)\03=91C3,J)\04=SIC4,J)\05=S1C5.J)\06=S1C6,J) 
6072 07=S1C7.J)\08=S1C7,J)\09=S1C9,J)\CO=SIC10,J) 
6075 HEXT J 
6085 FOR J=l TO NstC2) 
6090 IF 5tationsCI)=SpCl.J) THEN Oa=SpC2,J) 
6100 NEXT J ' ' 
6105 FOR J=l TO NstC3) 
6110 IF StationsCI)=TpCl,J) THEN Ob=TpC2,J) 
6115 NEXT J 
6120 FOR J=l TO HstC4) 
6121 IF StationsCD-MgCl.J) THEN 0c=M3C2.J) 
6122 NEXT J 
6126 01$=VAL$C01)\02$=\/AL$C02)\03$=VAL$C03)\04$=VALtC04)\051:=VAL$C05) 
6127 06t=VALt':C6)\07i=VAL*C07)\081.=VAL«C08)\09$=VAL$C09)\Oa*=VALtCOa) 
6128 Ob$=VAL*COb)\Oc$=VAL*C0c)\O0$=VAL$CO0) 
6129 IF Oa$="lE+06" THENCa*-" " 
6130 IF Ob$="lE+06" THEN Cb*=" "_ 
6131 IF Oc$="lE<06" THEN Oc$=" " 
6132 IF 01$="1E+06" THEN 01t=" " 
6133 IF 02$="lE+06" THEN 02$=" " 
6134 IF O3'f.= "lE + 06" THEN 03$=" " 
6135 IF O4t. = "lE+0G" THEN 04$=" • 
6136 IF 05t="lE^06' THEN 05$=^ • 
6137 IF 0e«^='lE + 06" THEH 06t = ' " 
6138 IF 07$='1E+06' THEN 07*=' • . 
6139 IF 03$="1E+05" THEN 08$ = ' ' _,, 
6140 IF 09*="1E+06' THEN 09$=" " 
6141 IF 00$="1E+06" THEN 00$=" ' 
6142 St=Station5CI) 
6145 PRINT »Z; USING 6045-, St , 01$ .02$ , 03$ .04$ , 05$ ,06$ .07$ ,08$ ,09$ , 00$ , Oa$ .Ob$ , Oc $ 
6150 NEXT I 
6999 RETURN 
20 000 REM «*»*K*«*««ss*s:»«*'«**w*»*EX«w«*»!«**«**'«*x*»*«x**XK3K**x*:*x3K*:xK««* 
20005 REM SUB STANDARDIZES DATA ARRAYS 
20010 REM 
20015 Mth$CC)«Mth$C5)\Dt$CC)=Dt$C5)\LstCC)-L3tC5)\St3tCC)-StspC5) 
20020 NfrqCC)-NfrqC5)\N3tCC)=N5tC5)\C5CC)-CsC5) 
29999 RETURN 
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