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BASIC Programs to Calculate Gravity and Magnetic Anomalies

for 2 1/2-dimensional Prismatic Bodies

by David L. Campbell

SUMMARY
This report lists six Talwani-type programs and test cases for forward 

calculation of gravity and total-field magnetic anomalies due to horizontal 
prismatic bodies. These programs were written in BASIC language for use with 
the Hewlett-Packard Model 85 computer. The programs all have the same 
structures, allowing successive modifications of source bodies so as to match 
observed anomaly curves. Subroutines specific to HP computers are included to 
sketch the bodies and resulting fields, and to store cases of interest on 
magnetic tape cassettes. A useful matrix formulation for nonsymmetrical 2 
1/2-dimensional magnetic bodies is included in the discussion.

DESCRIPTION

So-called "Talwani-type" computer programs (programs to calculate 
potential-field anomalies over horizontal prismatic source bodies having 
planar faces) were introduced by Heirtzler and others (1962) and by Talwani 
and Heirtzler (1964). These early programs were two-dimensional (2D), in that 
the source bodies were taken to be infinitely long in the strike direction. 
Later refinements (Shuey and Pasquale, 1973, Talwani, 1974; Cady, 1979) 
allowed the source bodies to be truncated in the strike direction by vertical 
planar ends ("2 1/2 D geometry"). The analytic formulation followed by the 2 
1/2 D programs given here is that of Rasmussen and Pedersen (1979).

The programs in Appendix I are written in BASIC language for a Hewlett- 
Packard Model 85 computer with Printer/Plotter and Input/Output ROMs. 
Programs 2DGRAV and 2DMAG calculate anomalies for 2D source bodies, programs 
2HDGRV and 2HDMAG deal with symmetrical 2 1/2 D bodies (those truncated a 
finite but symmetrial distance to either side of the profile line), and 
programs NEWGRV and NEWMAG deal with non-symmetrical 2 1/2-D bodies (those 
truncated an arbitrary distance from the profile line).

The programs all have the same logical structure as shown in Fig. 1. 
This structure allows successive modification of the source parameters so the 
user may attempt to match given anomaly curves. All modifications must be 
made by the user   no inversion techniques are used in these programs.

The programs as written allow up to 5 source bodies, each with up to 20 
body vertices, and up to 100 field points per profile. These specifications 
may be changed by changing the appropriate dimensions in the SHORT statements 
near the beginning of each program. The programs allow either constant 
altitude or draped surveys. (Typical gravity surveys are considered to be
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draped on topography at zero clearance). The effect of source topography may 
be calculated; under this option, only topography higher than the lowest 
topographic point is considered.

TAPE AND PLOT SUBROUTINES

Because tape-handling and graphics features tend to be computer-specific, 
the portions of the programs which- handle these functions have been separated 
into separate subroutines. Users of computers other than the HP85 for which 
these programs were developed must write and substitute their own subroutines 
at these locations.

There are two plot subroutines. The first draws a picture of the input 
geometry in the lower 1/3 of the CRT screen. The profile fills the screen 
width, and vertical exaggeration is (nearly) 1:1. Thus portions of bodies 
will not be shown which extend beyond the ends of the profile or to depths 
greater than (approximately) 1/4 the profile length. The second subroutine 
plots calculated fields as x f s on an x-f(x) graph in the upper 2/3 of the 
screen. The user must input minimum and maximum field values (FMIN, FMAX) to 
scale the f(x)-axis. There is one tic mark per field point on the x-axis and 
a total of ten tic marks on the f(x) axis. The x-axis is placed at zero of 
the f(x) axis; if FMIN<0, no x-axis is drawn. If the user has input observed 
field values in response to the prompt near the beginning of the program, they 
are plotted as a continuous curve on the graph. The program makes no other 
use of these input observed field values. In order that successful models may 
be replotted on an auxiliary x-y plotter, with shading and labelling done 
separately depending on the application, no shading or labelling is done by 
the plot subroutines.

Subroutines are included to save models of interest on tape, such as 
those intended for final plots, 'or intermediate ones produced during a 
modelling run which is to be resumed later. Tape storage is formatted to 
allow compatibility between all three gravity programs and all three magnetics 
programs. Thus the user may approximately model a given case using 2DGRAV, 
say, which is fastest; then store results on tape and resume modelling via one 
of the slower programs 2HD6RV or NEWGRV using the tape to input the parameters 
of the model. (He could also use such a tape as input to 2DMA6, 2HDMA6 or 
NEWMAG to see what magnetic fields his model might generate. In this case, 
however, he must provide TO, SO, and 10 values to the program during a pause, 
and also use the "CHANGE SUSC?" option to replace density values stored in 
array K ( ) with corresponding susceptiblity values).

COMMENTS AND WARNINGS

1. The magnetics programs only calculate fields due to induced 
magnetizations. The effects of permanent magnetizations are not included, nor 
are those due to demagnetization effects or to effects resulting from 
interactions between magnetic bodies (see e.g., Sampaio, 1982).



2. The programs sometimes give incorrect answers at field points which 
happen to lie vertically below a body edge or its extension (this is because 
the arctangent functions used in the programs are set up to change principal 
values at the zenith). The error is usually obvious on scanning the profile 
plot, and can be checked by shifting the questionable field point horizontally 
by an infinitesimal distance, and re-running the program.

Also, programs NEWGRV and NEWMAG may give wrong answers for field points 
which lie above a double edge that is, above a vertical body corner for which 
either Yl=0 or Y2=0, exactly (see Fig. 2). In this case a "/ZERO" message is 
displayed and the answer is usually obviously wrong. Again, the best remedy 
is to shift the field point infinitesimally away from the objectionable 
location, and re-run the program.

3. The geometry used by the programs is shown in Fig. 2. Profile 
direction x is always perpendicular to the strike of the source body (y- 
direction). Note that z is positive upwards for example, to represent 
elevations above sea-level. Inside the program, this is switched to the z- 
positive-downward convention used in the analytic solutions. As far as the 
user is concerned, however, x, y, and z form a right-handed coordinate 
system. In the magnetic programs SO is the angle from magnetic north to 
strike of the body (+y direction), positive counter-clockwise. Thus the +x 
direction is into the magnetic northerly half-circle for 0<SO<180°. In NEWMAG 
and NEWGRV, the profile is located at y=0 and the strike-extents Yl, Y2 of 
each body represent coordinates, where YKY2. Thus a profile over the center 
of 2-km-long body has Yl 1, Y2=l. A body with Y1*Y2 would have zero 
length. A body with Yl=-2, Y2*-l is located 1-km to the side of the profile 
in the -y direction.

4. Always input topographic profile points sequentially in the +x 
direction (from left to right on the CRT screen). If the entire profile range 
is not covered, the program assumes topography to extend to the left and right 
at the same level as the nearest topo-point. Up to 20 topo-points may be 
input, or only 16 if* the field due to the topography is to be calculated. To 
activate the topo-calculation procedure, answer "0" (that is, "no bodies") to 
the query "HOW MANY BODIES?". The topo-body whose attraction is calculated 
has a horizontal base at the level of the lowest topo-point, so that the 
effect of any slabs under this level must be calculated by the user and added 
separately. In order to suppress possible end-effects, the program adds 
horizontal slabs one profile-length long to each end of the profile before 
doing the calculation. »

5. In the procedure for changing body corners, the program asks the 
number of the corner to be changed. At this point you may also add or delete 
corners. To add corners, be sure to give the next highest corner number for 
that body. (The program does not check to make sure you counted properly!) 
To delete a corner, give the negative of that corner's number. To escape to 
the next body or next segment of the program, give "0".

6. A final, almost trivial, warning make sure all distances are in the 
sane units, either kilofeet or kilometers. Most "wrong answers" new users 
found during the program-checking period resulted from entering profile 
coordinate, X, in km, but elevations or body coordinates, Z, in feet or
kilofeet.

3



NONSYMMETRIC MAGNETIC BODIES

Rasmussen and Pedersen (1979) give equations for non-symmetric magnetic 
bodies which may be written in the following form:

N

-sAi3 

I cAi4

cAi2 

-sAi2

CAI4 

sAi4

Where

and

Al - I (Y2 ) - I (-

12 - CL - ST

13 - -SL + CT

In these equations S and C are direction cosigns of the i prism face, L and 
14 are logarithmic functions, T is an arctangent function, ^ is the 
magnetization vector in the body and B the resulting magnetic vector at the 
field point.

In order to set up an iterative scheme moving from face to face of the 
prism, it is useful to cast the above equation in the alternative form:
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On working out the details of this and correcting a sign error in R&P, one 
finds
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Where the matrix

-S

is also used at an earlier stage to calculate certain auxiliary variables 
(Rasmussen and Petersen's u^, u^+j, w^ and ^i+1 ). In addition

M13 - CJy M32"-Jy

M23 - -SJ M33-CJ_-SJT
* 2 X

M31

These are the equations which are programmed.
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DAT 
ON TAPE?

FIELD POINTS

-----t---- t READ TAPE J 
* % xTOPO PONTS lMANUAL INPUT 

SECTION
BODY POINTS

I OBSERVED FIELD ' DRAW PICTURE

CALCULATE FIELD
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CHANGE CORNERS
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HALF-LENGTHSI

CHANGE DENS/SUSC ADD BODIES

Fig. 1. Flow diagram showing the general structure common to all six programs 
in this report. Steps in ovals are done by subroutines. Steps in 
broken boxes are optional, and may be bypassed by giving an 
appropriate response to the computer prompt.



a.

Plane of 
CRT Figure

PROFILE

b.

SOr- 80=45°

Fig.2. Sketches illustrating geometry used by the programs. a. the right- 
handed triad; profile (+X), strike (+Y) and up (+Z). b. plan views 
showing directions of profile and strike for various strike angles, SO. 
c. plan views showing location of body for Yl, Y2 values used in examples.



APPBHDIXI: PROGRAM USTIHGS 2DGRAV 1/3

18 ! PROGRflM 2DGRfly**SEPT, 1982* 
**DfiME CRMPBELL, USGS-DENVER

29 CLEflR
38 DI3P "2DGRRV FORWflRD CftLC'N"
40 OPTION BftSE 1
50 DEG
68 INTEGER I , J, M, M8, N> N0, Nl<5> , 

V   - - '
78 SHORT X8<28,5>,Z8<28,5>,X<10

98
188

118
128
138

140
150
168
170
180
190
288
210

228
230
240
250
260
270
288

290
388
318
328
338
348
358
368
378
388
398
488
418
428

438
448
458
468
478
488

38 SHORT G,X3,X9,D,V3,W,F8,X1,Z

REflL Pi,P2,P,S,C,T2,L
SHORT Y8,Y9,Z7,X7,H1,L8,Z3,Z
9,Z5 ! VfiRIflBLES USED IN SUB
S
IMftGE 2<DDDD.DDD,X>,DDDDD DD
G=8 6 HU>=8
DISP "IS DflTfl ON TflPE?

INPUT Y8*
IF Y0*="Y" THEN 3160
DISP "KFT OR KM?"
INPUT Y0*
IF Y8$= ll KFT It THEN G=2 . 032
IF Y0*="KM" THEN G=6 . 667
IF G=0 THEN GOTO 168
DISP "***SET-UP FIELD POINTS
**:*"
DISP "FIELDX= XMIN, XMfiX, DX"
INPUT X3,X9,D

FOR M=l TO M0
X<M>=X8-KM-1>*D
NEXT M
DISP "INPUT OBS FIELDS? <Y/N}"
INPUT Y8*
IF Y8*#"Y n THEN 358
FOR M=l TO M8
DISP M OBS< M ;X<M> ; " > M
INPUT H<M>
NEXT M
DISP "INPUT TOPO? <Y/N>"
INPUT Y8$
IF Y0*#"Y M THEN 668
! ***TGPG INPUT**
DISP "HOW MflNY TOPO POINTS"
INPUT V
FOR 1=1 TO V
DISP H TOPG-X<"; I; n >,TQPG-Z<"

. T . n  -. u

INPUT yi<I>,V2CI>
NEXT I
DISP "DRflPED SURVEY? <YxN>"
INPUT Y6*
IF Y8*#"Y" THEN 638
DISP "ORflPED DIST." ! **DRRP

498 INPUT V3
588 FOR M=l TO M8
510 W=X<M)
520 REM ***INTERPOLflTION***
538 IF U>VK1> THEN 560
540 F8=V2<1>
550 GOTO 63©
560 IF W<V1<V> THEN 598
578 F9=V2<V>
580 GOTO 630
598 FOR J=2 TO V
688 IF W<VKJ> THEN 628
618 NEXT J
628 F8=V2<J-l>-Ky2<:j>-U2C.J-l»*<

638
648
658
668
678
688
698
788
718
728
738
748
758
768
778
788
798
888
818
828
338
848
858
868
378
888
898
988
910
928
930
948
958
968
978
988
990
1808
1810
1828
1838
1848
1850
I860
1070

Z<M)=F8+V3
NEXT M
GOTO 758
y=l ! ***CONST flLT SURVEYS
yi<l>=X3
DISP "FIELDZ"
INPUT E
FOR M=l TO MS
Z<:M>=E
NEXT M
IF y=l THEN V2<1>=E 
V3=8
! ***BODY PflRflHS** 
DISP "HOW MfiNY BODIES?" 
INPUT N
IF N>8 THEN 1838 
DISP "TOPO DENS?" 
INPUT K<1> 
L8=99999 
FOR 1=1 TO V

Z8<I, 1>=V2<I>
IF W2<I><L8 THEN L8=y2U>
NEXT I
1=8
IF V2<y>=L8 THEN 948
X8<V+1, 1>=2*X9-X8
Z8<V+i, 1>=V2<V>

1>=2*X9-X8 
1>=L8-

1=2
IF V2<1>=L8 THEN 1888 

, 1>=2*X8-X9 
, 1>=L8 
, 1>=2*X8-X9

= H-2 
N=l

GOTO 1148
FOR 1=1 TO N
DISP "FOR BODY NO . " ; I
DISP "DENS?"
INPUT K<I>
DISP "N CORNERS"
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2WRAV2/3
1880 INPUT NKI> 
1998 FOR J=l TO NKI>
1180 DISP M BODX< M ; J; n >,BGOZ<:% J; a \ H
1110 INPUT X0<J, I>,Z0<J, I>
1120 NEXT J
1130 NEXT I
1140 GOSUB 2320 ! ***DRRW PICTUR

E
1150 DISP "PRINT BODS? <YxN>" 
1160 INPUT Y0* 
1170 IF Y0**"Y" THEN 1270 
1180 FOR 1=1 TO N 
1198 PRINT 
1200 PRINT "BODY #";!;"

DENS=",-K<n 
1210 PRINT " J BODX BODZ

1220
1230
1240

1250
1260
1270
1280
1298
1380
1310
1320
1330
1340
1350

1360
1378
1380
1390
1400
1410
1420
1430
1448
1458
1460
1470
1480
1490
1500
1518
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610

FOR J=l TO N1U>
IMRGE DD,2<X,DDDD.DDD>
PRINT USING 1238 ; J;X0<J,I
>;Z8<J, I)
NEXT J
NEXT I
RflD ! ***CRLCULRTE FIELD**
FOR M=l TO M0
F<M>=8
NEXT M
FOR 1=1 TO N
N0=NKI>
DISP
DISP "***FOR BODY #";!
DISP " FIELDX FIELDZ
FIELD"
Pl=0 6 P2=0
FOR M=l TO (10
X1=X0<N0, I>-
Z1=-Z0<N0, I

IF Rl=0 THEN 1430
R1=LOG<R1>
IF Xl=0 RND Zl=0 THEN 1450
P1=RTN2<X1,Z1>
E=0
FOR J=l TO N0
X2=X0<J, I)-
Z2=-Z0<J, I

IF R2=0 THEN 1528
R2=LOG<R2>
IF X2=0 fiND Z2=0 THEN 1540
P2=RTN2<X2,Z2>
S=X2-X1
C=Z2-Z1

L=R2-R1
T2=P2-P1
IF T2<PI THEN T2=T2+2*PI
IF T2>PI THEN T2=T2-2*PI
B=<C#L+S*T2)*<Xl*Z2-Zl*X2>x
R6

1628
1630
1640
1650
1660
1670
1680
1690
1700

1718
1720
1738
1740
1750
1768
1778

1780

1790
1880

1810
1820
1830
1848
1858

1868
1878
1888
1898
1988
1918
1928
1938
1948

1958 
I960 
1970 
1988 
1998

2900
2810
2820
2030
2040
2050

2860
2070
2988
2898
2100
2118
2128
2130

E=E+B
X1=X2
Z1=Z2
R1=R2
P1=P2
NEXT J
T=2*G*K<i;>*E
F<M>=F<M>+T
DISP USING 110
T
NEXT M
NEXT I
OISP "PRINT
INPUT Y0*
IF Y0*#"Y
PRINT
PRINT "SUM FIELD
DIES 11
PRINT H FIELDX
FIELD"
FOR M=l TO M0 
PRINT USING 110

X<M),Z<:M>

OUTPUT? <Y.'N> 

THEN 1828

FOR RLL BO 

FIELDZ

X<«> , Z<M>

NEXT (1
GOSUB 2728 ! **PLQT FIELDS
PRUSE
RLPHfl
DISP "TRPE THIS CRSE? O(VN>
M

INPUT Y8$
IF Y8*#"Y" THEN 1890 .
GOSUB 3818 ! ***TRPE MRKER
DISP "TRY CHRNGES? <YvN> li
INPUT Y8*
IF Y8*#"N" THEN 1948
DISP I§I BYE. ....."
END
DISP "CHRNGE BODY CORNERS?

THEN 
N

2180

8 TO ESCRPE T

# tt

INPUT Y0$
IF Y0*# H Y"
FOR 1=1 TO
DISP "BODY #"
DISP " (TYPE
HIS BODY. >" -
DISP "CHRNGE CORNER
INPUT J
IF J=0 THEN 2170
IF J<0 THEN 2080
IF J>NKI> THEN NKI)=J
DISP "NEWX< U ; J.: "),HEWZ<"ji J;
II ^ M

INPUT X8<J, I>>Z0<J, I>
GOTO 2800
J=-J ! DELETE THIS CORNER
IF J=NKI> THEN 2158
IF J>HKI> THEN 2178
FOR H=J TO NKI>-1
X0<W, I>



2DGRAV3/3

2140 NEXT M
2150 NKI>=NKI>-1
2160 GOTO 2088
2170 NEXT I
2130 DISP "CHftNGE DENS? <Y/N>"
2190 INPUT Y0*
2200 IF Y0*# M Y" THEN 2250
2210 FOR 1=1 TO N
2220 DISP "DENS FOR BODYt";!
2230 INPUT K<I>
2240 NEXT I
2250 DISP "ODD BOOS? <Y,N>"
2260 INPUT Y0*
2270 IF Y©**'^" THEN 1140
2280 N=N+1
2290 I=N
2300 FOR I=N TO N
2310 GOTO 1048
2320 GRflPH ! ***DRflW PICTURE***
2330 PEN 1 6 GCLEflR
234© Hl=-99999
2350 FOR M=l TO M0
2360 IF ZCf1»Hl THEN H1=Z<M>
2370 NEXT «
2380 X7=X9-X8
2390 Y8=Hl-X7/4
2400 Y9=Hl+X7/2
2410 SCflLE X3,X9,Y8,Y9
2420 PEN 1
2430 MOVE X9,V2<V>
244© DRflW X9,Y8
2450 DRflH X8,Y8
2460 DRflW X8,V2<1>
2470 FOR 1=1 TO V
2480 DRftW VltI>,V2<I>
249© NEXT I
2500 DRflH X9,V2<V>
251© PENUP
2520 IF N<=0 THEN RETURN
2538 FOR M=2 TO «0 STEP 2
2540 PLOT XCfl-l>,Z<M-l>
255© PLOT X<M>,Z<M>
2560 PENUP
2570 NEXT M
2588 PENUP
2590 FOR 1=1 TO N
260© N0=NKI>
2610 MOVE X0<N0, I>,Z0<N0, I>
2620 FOR J=l TO N0
2630 DRftM X0<J, I>,Z0<J,I>
2649 NEXT J
2650 NEXT I 
2660 PftUSE 
2670 RLPHft
2689 DISP "OKflY? <Y/N>"
2690 INPUT Y0*
2700 IF Y0*="N" THEN 1940
2710 RETURN
2720 ! ***PLOT FIELDS***
2730 Hl=-99999

2740 L0=99999
2750 FOR M=l TO M0
2760 IF F<«XL0 THEN L0=F<«!>
2770 IF F<M»H1 THEN H1=F<M>
2780 NEXT M
2790 DISP "FMIN <";L0;"; FMftX

INPUT Z8.Z9 
Z7=Z9-Z8 
Y3=Z9-1.5*Z7 
GRflPH 6 PEN 1 
SCflLE X8,X9,Y3,Z9 
XftXIS 0,D
YflXIS X8,Z7xl0,Z8,Z9 
Z5=<Z9-Y8)/<2*M0) 
FOR M=l TO M8 
MOVE X<M>,F<M> 
IMOVE D/4,Z5/2 
IDRftW -CDx2),-Z5 
IMOVE 0.Z5 
IDRftW D/2,-Z5 
NEXT M
IF H<1>=0 THEN RETURN 
MOVE X<1>,H<1> 
FOR «=1 TO M0 
DRflW X<M>,H<M> 
NEXT M 
RETURN
! ***TflPE MflKER 
FOR 1=1 TO N ! ftDD Y1,Y2 
YKI>=-5000 ! JO FILL OUT 
Y2<I>=5008 ! TftPE FORMftT 
NEXT I
DISP "INSERT DftTft TflPE IN C 
flRRIER"
DISP "FI^E NflME? <6 CHftRS> tt 
INPUT B*
CREftTE B*,23,240 
ftSSIGNt 1 TO B* 
PRINT* 1 ; X3,X9,D, V3,f10,W, 
N i G t G > G 
PRINT# 1 ; N1O,KO,XO,ZO

280© 
2810 
2820 
2830 
284© 
2850 
2860 
2870 
2880 
289© 
2900 
291© 
292© 
2930 
2940 
2950 
2960 
2970 
2980 
299© 
3©90 
3810 
302© 
3930 
3040 
3950 
3060

3070
3080
3090
3100
3110

3120

Y1O,Y2O,FO
3130 flSSIGN# 1 TO * ' - 
3140 RETURN 
3150 ! ***TflPE REflDER 
3160 DISP "INSERT DftTft TflPE IN C

flRRIER"
3170 DISP "FILE NflME? <6 CHflRS>" 
3180 INPUT B* 
3190 flSSIGN* 1 TO B* 
3200 REflD* 1 ; X3,X9/D,V3,M0,V>N

.. G>G.>G
3210 REflD* 1 ; Nl<>,K<>,X<>,Z<>,

>,Z0<,>,H<)
3220 flSSIGN# 1 
3230 GOTO 1140

TO *

10



2HDGRV

10 ! PRGGRfiM 2HDGRV*#SEPT.. 1982* 
**DRVE CRMPBELL, USGS-DENVER

20 CLE.RR
30 DI3P "2HDGRV FORWflRD CRLC'N"
40 OPTION BflSE 1
50 DEG
60 INTEGER I , J, M, M0, N, N0> Nl <5> , 

V
70 SHORT X0C20,5>,Z0<:20,5>,X<10

80

90

100

110
120
130

140
150
160
170
180
190
200
210

220 
230 
240 
250 
260 
270 
28©

290
300
310
320
330
340
350
360
370
380
390
400
410
420

430
440
450
460
470
480

.. Y2<5),H<108> 
SHORT G,X3,X9,D,V3..H,F0,X1,Z 
1,R1,P1,Q1,X2,Z2,R2,P2,Q2,T 
REfiL U1,U2,W1,E1,E2,E,B,P,8, 
C,T2,L
SHORT Y8,Y9,Z7,X7,H1,L8,Z3,Z 
9,Z5 ! VftRIflBLES USED IN SUB 
S
IMflGE 2<DDDD.DDD,X>,ODDDD.DD 
G=0 e H<1>=0
DISP "IS DfiTfl ON TflPE? <YxN> 11
INPUT Y0$
IF Y0*="Y U THEN 3330
DISP "KFT OR KM?"
INPUT Y0$
IF Y0$="KFT li THEN G=2 . 032
IF Y0$="KM" THEN G=6 . 667
IF G=0 THEN GOTO 160
DISP "***SET-UP FIELD POINTS
***''
DISP "FIELDX= X«IN, XMflX, DX U
INPUT XS,X9,D
«8=1+INT«:X9-X3>/D>
FOR M=l TO M8
X<M>=X8+<M-1>*0
NEXT M
DISP "INPUT OBS FIELDS?

INPUT Y0*
IF Y0*#"Y" THEN 350
FOR M=l TO M0
DISP M OBS< lf .:X<:f1>; <( > M
INPUT H<M>
NEXT M
DISP "INPUT TOPO?
INPUT Y0$
IF Y8*#"Y" THEN 660
! ***TOPO INPUT**
DISP "HOW MfiNY TOPO POINTS"
INPUT V
FOR 1=1 TO y
DISP "TOPQ-X<"; I; " > , TOPO-Z< "

. T . H  -, II

INPUT V1CI>,V2<I>
NEXT I
DISP "DRflPED SURVEY? <Y/N>"
INPUT Y0$
IF Y8*#"Y" THEN 680
DISP -DRflPED DIST." ! **DRRP

490
500
510
520
530
540
550
560
570
580
598
690
610
620

630
640
650
660
670
680
690
790
718
720
730
740
750
760
770
780
790
800
818
828
830
840
850
868
870
880
890
980
918
920
938
940
958
960
978
988
998
1000
1010
1020
1030
1840
1850
1968
1870

INPUT V3
FOR 11=1 TO M0
W=X<M)
REM ***INTERPOLflTION***
IF W>V1<1> THEN 560
F0=V2<1>
GOTO 630
IF W<VKV) THEN 590
F0=V2<V>
GOTO 630
FOR J=2 TO V
IF W<VKJ> THEN 620
NEXT J

W-VK:J-I»X<VI<J>-VI<J-I»
Z<«>=F0+V3 
NEXT M 
GOTO 758
V=l ! ***CONST flLT SURVEYS 
VK1>=X8 
DISP "FIELD Z" 
INPUT E 
FOR 11=1 TO MO 
Z<M>=E 
NEXT «
IF V=l THEN V2O>=E 
V3=0
! **#BODY PflRflMS** 
DISP "HOW MftNY BODIES?" 
INPUT N
IF N>0 THEN 1050 
DISP "TOPO DENS?" 
INPUT K<:i>
DISP "TOPO HflLF-LENGTH?" 
INPUT Y2<1> 
L0=99999 
FOR 1=1 TO V 
X8<I, 1>=VKI> 
Z8<I, 1>=V2<I) 
IF V2CIXL0 THEN L0=V2<I> 
NEXT I 
1=0 
IF V2<V>=L0 THEN 968

1>=2*X9-X8
1>=V2<V) 

X8<V+2, 1>=2*X9-X8 
Z8<V+2, 1>=L8 
1=2
IF V2U>=L0 THEN 1020 

, 1)=2*X8-X9 
, 1>=L0 

X8<V+H-2, 1>=2*X8-X9 
1>=V2<1>

I = H-2 
N=l
NKl>=V-»-I 
GOTO 1180 
FOR 1=1 TO N 
DISP "FOR BODY 
DISP "DENS? H

NO . " ; I



1080 INPUT K<I) 
1890 DISP "N CORNERS" 
1100 INPUT HKI> 
1110 FOR J=l TO NKI)
1120 DISP "BQOX*"; J; M >,BQDZ<".; J; M \ it
1130 INPUT X0<J, I>,Z0<J, I>
1140 NEXT J
1150 DISP "HRLF-LENGTH Y<";I;">"
1160 INPUT Y2<I>
1170 NEXT I
1180 GOSUB 2510 ! **ORRU PICTURE
1190 DISP "PRINT BODS? <Y>N>"
1200 INPUT Y0*
1210 IF Y0*#"Y" THEN 1320
1220 FOR 1=1 TO N
1230 PRINT
1240 PRINT "BODY #";!;"

DENS=";K<I> 
1250 PRINT " HflLF-WID

TH=%Y2<I>
1260 PRINT " J BODX BODZ ii
1270 FOR J=l TO NKI>
1280 IMRGE DD,2<X,DDDD.DDD>
1290 PRINT USING 1280 ; J;X0<J,I

1300
1310
1320
1330
1340
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
1 600
1610

NEXT J
NEXT I
RflO ! ***CRLCULRTE FIELD**
FOR M=l TO «0
F<M>=0
NEXT M
FOR 1=1 TO N
N0=NKI>

DISP
DISP U ***FOR BODY #";I
DISP " FIELDX FIELDZ
FIELD"
FOR M=l TO M0

Z1=-Z0<N0,

El=Rlx<Pl+Q>
IF El=0 THEN 1500
E1=LOG<E1>
E=0
FOR J=l TO N0
X2=X0<J, I>-
Z2=-Z0<J,

IF E2=0 THEN 1590
E2=LOG<E2>
L=E2-E1
R6=SQR < < X2-X 1 >'"*2+ < Z2-Z 1 > A 2
P=flTN2<Z2-Zl,X2-Xl>

1620
1630
1640
1650
1660
1670
1680
1690

1700
1710
1720

1730

1740
1750
1760
1770
1780
1790
1800
1810
1820
1830

1840 
1850 
I860 
1870 
1880 
1890 
1900

1910

1920
1930

C=COS<P>
S=SIN<P>
U1=C*XH-S*Z1
U2=C*X2-i-S*Z2
W1=C*Z1-S*X1
IF U2=0 RND Ml=0 THEN 1720
IF Ul=0 RND Wl=0 THEN 1728
T2=RTN2<U2*Q,W1*P2>-RTN2<U1
*Q,W1*P1)
IF T2<-PI THEN T2=T2+2*PI
IF T2>PI THEN T2=T2-2*PI
B=<S*L+C*T2>*<X1*Z2-Z1*X2>/
R6
B=B+Q*C*LGG«U2+P2>x<Ul+Pl>

E=E+B
X1=X2
Z1=Z2
R1=R2
P1=P2
E1=E2
NEXT J
T=2*G*K<I>*E
F<M>=F<M>+T
DISP USING 110
T
NEXT «
NEXT I
DISP "PRINT OUTPUT?
INPUT Y0*
IF Y0*#"Y n THEN 1950
PRINT
PRINT "SUM FIELD FOR
DIES"
PRINT
FIELD"
FOR M=l TO M© 
PRINT USING 110

<Y/N>"

RLL BO

FIELDX FIELOZ

X<H>,Z<M>

1940 NEXT M
1950 GOSUB 2910 ! **PLOT FIELDS
I960 PRUSE
1970 RLPHfl
1980 OISP "TRPE THIS CRSE? <YxN> ii
1990 INPUT Y0*
2000 IF Y0*#"Y" THEN 2028
2810 GOSUB 3200 ! **TRPE MflKER
2020 DISP "TRY CHRNGES? <YxN>"
2830 INPUT Y0*
2040 IF Y0*#"N H THEN 2078
2950 OISP "'BYE. ....."
2060 END
2870 DISP "CHRNGE BODY CORNERS?

<YxH>"
2880 INPUT Y0* 
2090 FOR 1=1 TO N 
2100 DISP "BODY #% I 
2110 DISP " <TYPE 0 TO ESCRPE T

HIS BODY. >"

12



2 ft DOR V 3/4

2120
2138
2148
2158
2168
2170

2138
2198
2288
2210
2228
2230
2248
2258
2260
2278
2288
2298
2388
2318
2328
2339
2348
2359
2368
2378

23S8 
2390 
2488 
2418 
2420 
2438 
2448 
2450 
2468 
2478 
2488 
2498 
2598 
2518 
2520 
2538 
2548 
2558 
2568 
2578 
2588 
2598 
2608 
2618 
2628 
2638
2649
2650
2660
2678
2688
2698

DISP "CHflNGE CORNER #"
INPUT J
IF J=8 THEN 2296
IF J<8 THEN 2200
IF J>NKI> THEN NKI>=J
DISP "NEWXC"; J; " > , NEWZ< " ; J; H --, H
INPUT X0CJ, I>,Z0<J,I> 
GOTO 2128
J=-J ! DELETE CORNER J 
IF J=NKI> THEN 2278 
IF J>NKI> THEN 2298 
FOR M=J TO NKI>-1

, I>=Z0<M+1, I> 
NEXT H
NKI>=NKI>-1 
GOTO 2128 
NEXT I
DISP "CHflNGE DENS? <Y/N>" 
INPUT Y8*
IF Y8*# M Y ii THEN 2379 
FOR 1=1 TO N 
DISP "DENS FOR BODY*"; I 
INPUT K<I> 
NEXT I 
OISP "CHflNGE STRIKE-LENGTHS

INPUT Y0*
IF Y0*#"Y" THEN 2446
FOR 1=1 TO N
DISP "Y FOR BODY# H ;I
INPUT Y2CI>
NEXT I
DISP "flDD BODS? <Y,N> H
INPUT Y8$
IF Ye^-Y" THEN 1139
N=N+1
I=N
FOR I=N TO N
GOTO 1068
GRflPH » ***DRflW PICTURE***
PEN 1 6 GCLEflR
Hl=-99999
FOR »=1 TO M0
IF Z<M»H1 THEN H1=Z<M>
NEXT M
X7=X9-X8
Y8=Hl-X7/4
Y9=Hl+X7/2
SCflLE X3,X9,Y3,Y9
PEN 1
WOVE X9,V2<V>
DRflW X9,Y8
DRftW X8.Y8
ORftW X8,V2C1>
FOR 1=1 TO V
DRflW VKI>,V2<I>
NEXT I
DRflW X9,V2<V>

2788
2718
2728
2738
2748
2750
2760
2778
2788
2790
2880
2318
2828
2830
2840
2850
2860
2870
2888
2898
2909
2910
2920
2930
2940
2950
2960
2970
2980

2990
3800
3018
3920
3830
3840
3858
3060
3070
3080
3890
3108
3119
3120
3130
3140
3150
3160
3178
3188
3190
3290
3218
3220
3230
3240

3250
3269
3270

PENUP
IF N<=8 THEN RETURN 
FOR M=2 TO H8 STEP 2 
PLOT X<M-1>,Z<M-1> 
PLOT X<M>,Z<M> 
PENUP 
NEXT H 
PENUP
FOR 1=1 TO N 
N8=NKI> 
MOME X8<N0, I> 
FOR J=l TO N8 
DRflW X0< 
NEXT J 
NEXT I 
PflUSE 
flLPHfl
DISP "OKflY? <Y/N> I§ 
INPUT Y0$
IF Y9*= M N" THEN 2078 
RETURN
! ***PLOT FIELDS*** 
Hl=-99999 
L8=99999 
FOR M=l TO M9 
IF F<MXL0 THEN L8=F<n> 
IF F<»»H1 THEN H1=F<»> 
NEXT « 
DISP "FMIN < lf ;L0; li ; FHflX >

INPUT Z3.Z9 
Z7=Z9-Z8 
Y3=Z9-1 .5*Z7 
GRflPH 6 PEN 1 
SCflLE X8,X9,Y8,Z9 
XflXIS 0,D
YflXIS X8,Z7/10,Z8,Z9 
Z5=<Z9-Z8>/<2*M0> 
FOR W=l TO M9 
MOVE XCM>,F<M> 
I MOVE D/-4.Z5/2 
IDRflW -<D/2>,-Z5 
IMOVE 0,Z5 
IDRflW D/2.-Z5 
NEXT ft
IF H<1>=0 THEN RETURN 
MOVE X<1>,H<1> 
FOR M=l TO 118 
DRflW X<M>,H<M> 
NEXT II 
RETURN
! ***TflPE MflKER 
FOR 1=1 TO N ! flDD Yl'S TO 
YKI> = -Y2<I> ! FILL OUT 
NEXT I ! TftPE FORMftT 
DISP "INSERT DflTfl TflPE IN C 
flRRIER"
DISP "FILE NflME? <6 CHflRS>" 
INPUT B* 
CREflTE B*, 23, 240

13



3288 RSSIGN* 1 TO B$
3298 PRINT# i ; X8, X9, D, V3, M8, V,

N > G > G * G 
3388 PRINT* 1 ; Nl O , K< > , XO , ZO

3318 RSSIGN# 1 TO *
3328 RETURN
3338 ! ***TfiPE REfiDER
3348 DISP "INSERT DflTfl TRPE IN C

RRRIER"
3358 DISP "FILE NRHE? <6 CHflRS>" 
3368 INPUT B$ 
3378 RSSIGN# 1 TO B* 
3388 REflD* 1 ; X8, X9, D, V3, M8, V, N

3398 RERD# i ; N1O ̂ KO, XO *ZO;

10,Y2<>
3488 RSSIGN# 1 TO * 
3418 GOTO 1188



NEWGRV t/4

10 ! PROGRflM NEWGRV**SEPT, 193 
**DflVE CRMPBELL, USGS-DENVER

20 CLEfiR
30 DISP "2HDGRV FORWflRO CflLC'N"
40 OPTION BRSE 1
50 DEC
60 INTEGER I , J, M, M0, N, N0, Nl<5> .« 

V
70 SHORT X0<[20,5>,Z0<20,5>,X<:i0

80 SHORT G,X8,X9,D,V3,W,F0,X1,Z
1,R1,P1,Q1,X2,Z2,R2,P2,Q2,T 

90 REflL U1,U2,W1,E1,E2,E3,P,S,C
- , T2,T3,L,B,E

100 SHORT Y8,Y9,Z7,X7,H1,L0,Z8,Z 
9,Z5 ! VRRIRBLES USED IN SUB 
S

110 IMRGE 2<CDDDD.DDD,X>,DDDDD.DD 
120 G=0 6 H<1>=0
130 DISP "IS DflTfl ON TflPE? <YxN> 

u

140 INPUT V0$
150 IF Y0*= M Y M THEN 3450
160 DISP "KFT OR KM?"
170 INPUT Y0$
180 IF Y0$= M KFT W THEN G=2 . 032
190 IF Y0*= lt K« M THEN G=6 . 667
200 IF G=0 THEN GOTO 160
210 DISP "***SET-UP FIELD POINTS***"
220 DISP "FIELDX' XMIN, XMRX, DX n 
230 INPUT X8/X9.D 
240 M0=l + INT«X9-X8>/-a> 
250 FOR M=l TO M0 
260 X<ft>=X8-KM-l>*D 
270 NEXT tt 
280 DISP "INPUT OBS FIELDS? CY/N

>"
290 INPUT Y0$ 
300 IF Y0*# M Y" THEN 350 
310 FOR 11=1 TO M0 320 DISP li OBS< Ii ;X<M>; H > M 
330 INPUT H<M> 
340 NEXT M
350 DISP "INPUT TOPO? CY/N>" 
360 INPUT Y0$ 
370 IF Y8$# M Y W THEN 660 
380 ! ***TQPG INPUT** 
390 DISP "HOW MflNY TOPO POINTS" 
400 INPUT V 
410 FOR 1=1 TO V 
420 DISP "TOPQ-XC"; I; M ),TOPO-Z<"

. T . It '-, U

430 INPUT VKI>,V2<I>
440 NEXT I
450 DISP "DRflPED SURVEY? <Y/N>"
460 INPUT Y0$
470 IF Y0*#"Y" THEN 680
480 DISP "ORflPEO DIST." !

490 INPUT V3
500 FOR M=l TO M0
510 W=X<M>
520 REM ***INTERPOLflTION***
530 IF W>V1<1> THEN 560
540 F0=V2<1>
550 GOTO 636
560 IF U<VKV> THEN 590
570 F0=V2<V>
580 GOTO 630
590 FOR J=2 TO V
600 IF W<VKJ> THEN 620
610 NEXT J
620 F0=V2<J-l>-KM2<J>-V2<J-i>>*<

630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810

NEXT M 
GOTO 750
V=l ! ***CONST flLT SURVEYS 
VK1>=X8 
DISP "FIELD Z" 
INPUT E 
FOR M=l TO M0 
Z<M>=E 
NEXT M
IF V=l THEN V2<1>=E 
V3=0
! ***BODY PRRflMS** 
DISP "HOW WRNY BODIES?" 
INPUT N
IF N>0 THEN 1050 
DISP "TOPO DENS?" 
INPUT K<1> 
DISP "TOPO END COORDS Yi.. Y2?

820 INPUT Yia>,Y2<l>
830 L0=99999
840 FOR 1=1 TO V
850 X0<I, 1>=VKI>
860 Z0<I, 1>=V2<I>
870 IF V2UXL0 THEN L0=V2<I>
880 NEXT I
890 1=0
900 IF V2<V>=L0 THEN 960
910 X8<U+l, 1>=2*X9-X8
920 Z0<V+1, 1)=Z8<V, 1>
930 X0<V+2, 1>=2*X9-X8
940 Z0<W+2/ 1>=L0
950 1=2
960 IF V2U>=L0 THEN 1020
970 X0CV+3.. 1>=2*X8-X9
980 Z0<V+3, 1>=L0
990 X0(V-»-4, 1>=2*X3-X9
1000 Z0<V*4, 1)=Z0<1, 1>

1010 I = H-2
1020 N=l
1030 N1<1)=V+I
1040 GOTO 1180
1050 FOR 1=1 TO N
1060 OISP "FOR BODY NO . " ; I

15



1879
1888
1898
1188
1118
1120

1138
1148
1158

1168
1178
1138
1190
1200
1210
1220
1230
1240

1250

DISP "DENS?"
INPUT K<I>
DISP "N CORNERS"
INPUT NKI>
FOR J=l TO NKI>
DISP "BQDX<";Jj">,BOD2<:";J;">"
INPUT X0<J, I>,20<J, I>
NEXT J
DISP "HflLF-LENGTHS VI <";!;"

INPUT YKI>,Y2<I>
NEXT I
GOSUB 2660
DISP & PRINT
INPUT Y8*
IF Y8*#"Y" THEN
FOR 1=1 TO N
PRINT
PRINT "BODY *";!;"
DENS= I4 ;K<I>
PRINT li Yl = " ;Y1U>

**DRflW PICTURE 
BODS? <Y/N) M

1320

1260 PRINT BODX

Y2=" 

BOD2

1280
1290

1300
1310
1320
1330
1340
1350
1360
1378
1380
1398
1400

1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590

FOR J=l TO N1CI>
IMflGE DD,2<X,DDDD.DDD>
PRINT USING 1280 ; J;X0<J,I
>;28<J, I)
NEXT J
NEXT I
RftD ! ***CflLCULflTE FIELD**
FOR M=l TO M0
F<M>=0 -
NEXT M
FOR 1=1 TO N
N8=NKI>
DISP
DISP a ***FQR BODY #";!
DISP " FIELDX FIELD2
FIELD"
FOR M=l TO M0
X1=X0<N0, I
21=-20<N0,

P1=SQR<R1 A2+YKI> A2>
Q1=SQR<R1 A2+Y2<I>~2>
E1=R1/<Q1+Y2<I»
IF El=0 THEN 1500
E1=LQG<E1>
E3=Rlx<Pl-YKI»
IF E3=0 THEN 1538
E3=LOG<E3>
E1=EH-E3
E=0
FOR J=l TO N0

2>

22=-20<J,
R2=SQR<X2~2+22~2>
P2=SQR<R2A2-«-Yl<I)

Q2=SQRCR2A2+Y2< I > A2)
E2=R2/<Q2+Y2<I»
IF E2=0 THEN 1648
E2=LOG<E2>
E3=R2x<P2-YlU»
IF E3=0 THEN 1670
E3=LOG<E3>
E2=E2+E3
L=E2-E1
R6=SQR<CX2-X1 >"2-K 22-21 >^2
P=flTN2<22-21 , X2-X1 >
C=COS<P>
S=SIN<P>

1680
1618
1620
1638
1640
1658
1660
1678
1688
1698
1780
1718
1728
1738
1740
1750
1760
1770
1780

1790
1800
1810

1820 IF T3<-PI THEN T3=T3+2*PI 
1830 IF T3>PI THEN T3=T3-2*PI 
1840 T2=T2-T3 
1850 B=<S*L+C*T2>*<;Xl*22-2l:*X2>/

R6 
I860 B=i

U2=C*X2+S*22
W1=C*21-S*X1
IF U2=0 flND Wl=0 THEN 1850
IF Ul=0 flND Wl=8 THEN 1850
T2=flTN2<U2*Y2< I > , Wl*Q2>-flTN
2<U1*Y2<I>,W1*Q1)
IF T2<-PI THEN T2=T2+2*PI
IF T2>PI THEN T2=T2-2*PI
T3=flTN2<U2*YKI>,Wl*P2>-flTN

1870 B=B-YKI>*C*LQG«U2+P2>x<;ui

1880

1908 
1910 
1920 
1930 
1940 
1950 
I960 
1970 
1980

1990
2080
2810
2020
2830
2040
2950

2060

2870
2080

E=E-«-B
X1=X2
21=22
R1=R2
P1=P2
Q1=Q2
E1=E2
NEXT J
T=G*K<I>*E
F<M>=F<M)+T
DISP USING 110 ; X<M>,2<ri>,
T
NEXT M
NEXT I
DISP "PRINT OUTPUT? <Y/N>"
INPUT Y0*
IF Y8*f"Y" THEN 2100
PRINT
PRINT "SUM FIELD FOR flLL BO
DIES"
PRINT " FIELDX FIELD2
FIELD"
FOR M=l TO M0 
PRINT USING 110 ; X<M)>2(M>

2090 NEXT tt 
2100 GOSUB 3060 I **PLOT FIELDS
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21 19 PflUSE 
2120 ftLPHfl
2139 DISP,"TftPE THIS CflSE? CY/N> 

M
2140 INPUT Y0*
2150 IF Y8**"Y" THEN 2178
2160 GOSUB 3350 ! **TftPE MftKER
2170 DISP "TRY CHflNGES? <Y/N> B
2130 INPUT Y0*
2190 IF Y0$#"N" THEN 2228
2200 DISP " 'BYE. ....."
2210 END
2220 DISP "CHflNGE BODY CORNERS?

2230
2240
2250
2260

2270
2280
2290
2300
2310
2320

2330
2340
2350
2360
2370
2330
2390
2480
2418
2420
2430
2440
2450
2460
2470
2480
2490
2500
2510
2520

2530
2540
2550
2560
2570
2580
2590
2600
2610
2620
2630
2640
2650

I 
0 TO ESCflPE T

f"

INPUT Y0*
FOR 1=1 TO N
DISP "BODY #"
DISP   <TYPE
HIS BODY. > 
DISP "CHflNGE CORNER
INPUT J
IF J=0 THEN 2449
IF J<0 THEN 2350
IF J>NKI> THEN NKI>=J
DISP n NEMX<"; J; " > , NEWZC " .; J;
n  -, n

INPUT X0<J, I>,Z0<J, I>
GOTO 2270
J=-J ! DELETE CORNER
IF J=NKI> THEN 2428
IF J>NKI> THEN 2440
FOR M=J TO NKD-1
X8<M, I>=X0<M+1,I>
Z8<M, I>=Z8<M+1, I>
NEXT M
NKI>=NKI>-1
GOTO 2270
NEXT I
DISP "CHflNGE DENS? <Y/N>"
INPUT Y8*
IF Y8$#"Y" THEN 2520
FOR 1=1 TO N
DISP "DENS OF BODY*"; I
INPUT K<I> ,
NEXT I
DISP "CHflNGE END COORDS Yl,
Y2? <Y/H>"
INPUT Y0*
IF Y8$#"Y" THEN 2598
FOR 1=1 TO N
DISP "Y1,Y2 FOR BQDY#";I
INPUT Y1<CI},Y2<I>
NEXT I
DISP "flDD BODS?
INPUT Y8*
IF Y8*f"Y" THEN
N=N-»-l
I=N
FOR I=N TO N
GOTO 1068

<CY,N> 

1180

2660
2670
2680
2690
2780
2710
2720
2730
2740
2750
2760
2770
2780
2790
2388
2818
2820
2830
2840
2850
2860
2870
2880
2890
2900
2910
2920
2930
2940
2950
2960
2970
2980
2990
3888
3810
3828
3830
3848
3850
3860
3070
3888
3090
3180
3110
3120
3130

GRflPH ! ***DRflW PICTURED**
PEN I S GCLEflR
Hl=-99999
FOR M=l TO «8
IF Z<M»H1 THEN H1=Z<M>
NEXT H
X7=X9-X8
Y8=Hl-X7/4
Y9=Hl+X7x2
SCflLE X8,X9,Y8,Y9
PEN 1
MOVE X9,U2<CV>
DRftW X9,Y8
DRftW X3.Y8
DRflM X8,U2<1)
FOR 1=1 TO V
DRflW VKI>,V2<I)
NEXT I
DRftW X9,V2<V>
PENUP
IF N<=8 THEN RETURN
FOR M=2 TO M0 STEP 2
PLOT XCH-n,Z<«-l>
PLOT X<«>,Z<M>
PENUP
NEXT H
PENUP
FOR 1=1 TO N
N0=NKI>
MOVE X0<N0, I),Z0<N0, I>
FOR J=l TO N0
DRftW X0<J,I>
NEXT J
NEXT I
PflUSE
ftLPHfl
DISP "OKftY?
INPUT Y8$
IF Y0$="N" THEN 2220
RETURN

FIELDS*** 
Hl=-99999 
L8=99999 
FOR M=l TO M8 
IF F<MXL8 THEN L0=F<M> 
IF F<M»H1 THEN H1=F<M> 
NEXT M 
DISP "FMIN < li ;L0; H .; FMftX >"

3140 INPUT Z8,Z9
3150 Z7=Z9-Z3
3160 Y3=Z9-1 .5*Z7
3178 GRflPH e PEN 1
3138 SCftLE X8,X9,Y8,Z9
3198 XflXIS 8,D
3200 YflXIS X8,Z7/18,Z3,Z9
3218 Z5=<Z9-Z8>/<2*M8>
3220 FOR M=l TO M0
3230 MOVE X<CM>,F<M>
3240 IMOVE Dx4,Z5/2

17



3258 IDRfiW -<D/2>,-Z5
3260 INDUE 8,Z5
3270 IDRflW D/-2.-Z5
3288 NEXT If
3298 IF H<i>=8 THEN RETURN
3388 MOVE X<1>,H<1>
3318 FOR 11=1 TO M8
3328 DRflW XCM>,H<M>
3338 NEXT M
3348 RETURN
3358 \ ***TflPE MflKER
3368 DISP "INSERT DflTfl TflPE IN C

flRRIER"
3378 DISP "FILE NflME? <6 CHflRS) tt 
3388 INPUT B$ 
3398 CREflTE B*, 23, 240 
3480 flSSIGN* 1 TO B$ 
3410 PRINT* 1 ; X8, X9, D, W3, M8, V,

N > G t G t G 
3428 PRINT# 1 ; N1O>KO/XO,ZO

Y1O,Y2O,FO 
3438 flSSIGN* 1 TO * 
3448 RETURN 
3458 » ***TRPE REflDER 
3468 DISP "INSERT DflTfl TflPE IN C

flRRIER 11
3478 DISP "FILE NflME? <6 CHflRS>" 
3488 INPUT B* 
3498 flSSIGN# 1 TO B* 
3588 REflD# 1 ; X8, X9, D, M3, «8, V, N

3510 REflD# 1 ; Nl < > , KO , X<> , Z<> ,

1O/Y2O
3528 flSSIGN# 1 TO * 
3538 GOTO 1180
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2JMAC 1/3

10 ! PROGRfiM 2DMftG***SEPT,1932* 
**DfiVE CflMPBELL, USGS-OENUER

20 CLERR
30 DISP "2DMRG FORWflRD CflLC'N"
40 OPTION BflSE 1
50 DEC
60 INTEGER I,J,M,M0,N,N0,Nl<5>, 

V
70 SHORT X0<20,5>,Z0<20,5>,X<10

88 SHORT T0,I0,S0,H2,fl,X8,X9,D,

98 REflLVl,'p2,'B..C,D3,P3,E'T 
188 SHORT Y3,Y9,Z7,X7,H1,L8,Z8,Z 

9.Z5 ! WflRIflBLES USED IN SUB 
S

118 IMflGE 2<DDDD.DDD,X>,DDDDD.DD 
120 DISP "IS DflTfl ON TflPE? <Y/N>

130 H<1)=0
140 INPUT Y0*
150 IF Y0*= n Y" THEN 3088
168 DISP "TOTflL FIELD?"
170 INPUT T0
180 DISP "FIELD INCL <DEG>"
190 INPUT 10
288 DISP "STRIKE flNGLE <DEG>"
218 INPUT S8
220 DISP "***SET-UP FIELD POINTS*#*"
230 DISP "FIELDX= XMIN,XMflX,DX" 
240 INPUT X8.X9.0 
258 M0=1 + INT«X9-X8>/D> 
268 FOR M=l TO M8 
270 X<M>=X8+<«-l>*D 
288 NEXT M 
290 DISP "INPUT OBS FIELDS? <Y/N

>"
380 INPUT Y0* 
310 IF Y0*#"Y" THEN 368 
320 FOR M=l TO M0 
338 DISP "OBSC-JXCM);") 11 
340 INPUT H<M> 
358 NEXT M
360 DISP "INPUT TOPO? <Y/N>" 
370 INPUT Y0* 
388 IF Y0*#"Y" THEN 668 
390 ! **#TQPQ INPUTS 
400 DISP "HOW MflNY TOPO POINTS- 
418 INPUT V 
420 FOR 1=1 TO V 
438 DISP "TQPQ-X<".;I; ">,TOPO-Z<"

. T . it -j U

440 INPUT VKI>,V2<I>
458 NEXT I
460 DISP "DRflPED SURVEY? CiVNV
470 INPUT Y0*
480 IF Y8*#"Y" THEN 688
498 DISP "DRflPED DIST." ! **DRflP

508
510
520
530

540
550
560
570
580
590
680

610
620

630
640
650
660
670
680
690
780
710
720
730
740
750
760
770
788
798
888
810
828
838
848
858
868
878
888
898
988
910
920
930
940
950
960
970
980
998
1800

1018
1828
1030

1840
1050

I860
1070

INPUT V3
FOR M=l TO M0
W=X<M>
IF W>V1<1> THEN 560
RPQLfiTIQN**
F0=V2<1>
GOTO 636
IF U<VKV> THEN 590
F0=V2<V>
GOTO 630
FOR J=2 TO V
IF U<VKJ> THEN 620
NEXT J

#*INTE

Z<M>=F0+U3 
NEXT M 
GOTO 758
V=l ! ***CQNST flLT SURVEYS 
VK1>=X8 
DISP "FIELDZ" 
INPUT E 
FOR 11=1 TO M8 
Z<M>=E 
NEXT M
IF V=l THEN V2<1>=E 
V3=8
! ***BODY PRRflMS** 
DISP "HOW ttflNY BODIES?" 
INPUT N
IF N>0 THEN 1038 
DISP "TOPO SUSC." 
INPUT KU> 
L0=99999 
FOR 1=1 TO V 
X0<I, 1>=VKI> 
Z0U, 1>=V2<I> 
IF V2CIXL0 THEN L0=M2<I> 
NEXT I
1=0

IF V2<y>=L8 THEN 940 
X0<V+1 f 1>=2*X9-X8

l>=V2<y>
1>=2*X9-X8
1>=L8

1=2
IF V2<1>=L0 THEN 1008 

1>=2*X3-X9 
1>=L8
1>=2*X8-X9 

Z0CV+I+2,1>=M2<1> 
1 = 1+2
N=l
NK1>=V+I
GOTO 1140
FOR 1=1 TO N
DISP "FOR BODY NO.";:
DISP "SUSC."
INPUT K<I>
DISP H N CORNERS"
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1888 INPUT NKI>
1899 FOR J=l TO NKI>
1199 DISP "BQDX<"; J; ">,BODZ<"; J;

" > "
1119 INPUT X8<J, I>,Z8<J, I) 
1129 NEXT J 
1139 NEXT I
1149 GOSUB 2240 ! **ORflW PICTURE
1150 DISP "PRINT BODS? <Y/N>"
1169 INPUT Y8*
1179 IF Y0*# n Y" THEN 1299
1189 PRINT
1199 PRINT "FIELD*" ;T0;" INCL= W

;I8; n STRIKE= M ;S8 
1299 FOR 1=1 TO N 
1219 PRINT 
1229 PRINT "BODY # M ;I;"

SUSC= H ;K<I> 
1238 PRINT " J BODX BODZ

1249 FOR J=l TO NKI*
1258 IMRGE DO,2<X,DDDO.DDO>
1268 PRINT USING 1258 ; J;X8<J,I

1278
1289
1298
1388
1318
1328
1338

1348

1358
1368
1378
1388
1398

1488
1418
1428
1438
1448
1458
1468
1478
1488
1498
1588
1518
1528
1538
1548

1568
1578
1588

FIELD**

NEXT J
NEXT I
RflD » ***CRLCULRTE
FOR 11=1 TO M8
F<«>=8
NEXT M
H2=1-<CQS<I8*PI/138>*COS<S8

R=2*flTN<TfiN<I8*PI/188}/SIN<
S8*PI/188»
FOR 1=1 TO N
N8=NKI>
DISP
DISP "***FQR BODY #";!
DISP " FIELDX FIELDZ
FIELD"
FOR 11=1 TO M8
X1=X8<N8, I>-X<M>
Z1=-Z8<N8,I>+Z<M>
Rl=SQR<Xl~2+Zl-"2>
P1=RTN2<X1,Z1>
E=8
FOR J=l TO N8
X2=X8<J, I>-X<M>
Z2=-Z8<J,I>+Z<«>
R2=SQR<X2^2+Z2A2>
D3=LOG<:R2xRl>
P2=flTN2<X2,Z2>
P3=P2-P1
B=flTN2<Z2-Zl,X2-Xl>
C=fl-B
E=E-SIN<B>*<SIN<:C}*P3+CQS<C
>*D3>
X1=X2
Z1=Z2
R1=R2

1598 P1=P2
1688 NEXT J
1618 T=2*T8*K<I>*H2*E
1628 F<«>=F<;M>+T 
1638 DISP USING 118 ;

T
1648 NEXT M 
1658 NEXT I
1668 DISP "PRINT OUTPUT? <Y/-N>" 
1678 INPUT Y8* 
1688 IF Y8$#"Y" THEN 1758 
1698 PRINT 
1788 PRINT "SUM FIELD FOR RLL BO

DIES 11 
1718 PRINT " FIELDX FIELDZ

FIELD"
1728 FOR 11=1 TO M8 
1738 PRINT USING 118 ; XCM>,Z<M>

,F<M>
1748 NEXT M
1758 GOSUB 2658 ! **PLGT FIELDS 
1768 PRUSE 
1778 RLPHR 
1788 DISP "TRPE THIS CRSE? <Y/N>

1798 INPUT Y8*
1888 IF Y8*#"Y M THEN 1828
1818 GOSUB 2948 ! ***TRPE flflKER
1828 DISP "TRY CHRNGES? <Y/N>"
1838 INPUT Y8*
1848 IF Y8*# M N" THEN 1876
1858 DISP »'BYE. ....."
1868 END
1878 DISP "CHRNGE BODY CORNERS?

1888
1898
1988
1918
1928

1938
1948
1958
1968
1978
1988

2888
2818
2828
2838
2848
2858
2868
2878
2088
2898
2188

INPUT Y8*
IF Y8*#"Y" THEN 2118
FOR 1=1 TO N
DISP "BODY #";!
DISP if CTYPE 8 TO ESCRPE T
HIS BODY. )"
DISP "CHflNGE CORNER # M
INPUT J
IF J=8 THEN 2188
IF J<8 THEN 2818  
IF J>NKI> THEN NKI>=J
DISP M NEWX<"; J; "),NEWZ< n .: J;
it ^ n

INPUT X8<J, I>,Z8<J, I) 
GOTO 1938
J=-J ! DELETE CORNER 
IF J=NKI> THEN 2888 
IF J>NKI> THEN 2188 
FOR M=J TO NKI>-1

Z8<M, I> 
NEXT M
NKI>=NKI>-1 
GOTO 1938 
NEXT I

20
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2110 DISP "CHflNGE SUSC? <Y/N>"
2129 INPUT Y0*
2130 IF Y0*f fl Y a THEN 2180
2140 FOR 1=1 TO N
2150 DISP -SUSC FOR BQDY# M jI
2160 INPUT KCI>
2170 NEXT I
2180 DISP "HDD BODS? <Y,N>"
2190 INPUT Y0*
2200 IF Y0*#"Y- THEN 1140
2210 N=N+1
2220 FOR I=N TO N
2230 GOTO 1040
2248 GRflPH ! ***DRftW PICTURE***
2258 PEN 1 e GCLERR
2268 HI =-99999
2278 FOR 11=1 TO M0
2288 IF Z<M»H1 THEN H1=Z<:M>
2290 NEXT M
2380 X7=X9-X8
2318 Y8=Hl-X7/4
2328 Y9=Hl+X7/2
2338 SCflLE X8,X9,Y8,Y9
2348 PEN 1
2358 MOVE X9,V2<V>
2368 DRflW X9,Y8
2370 DRflW X8,Y8
2388 DRflW X8,V2<1>
2398 FOR 1=1 TO V
2488 DRflW VKI>,V2CI>
2418 NEXT I
2428 DRflW X9,V2<V>
2438 PENUP
2448 IF N<=0 THEN RETURN
2459 FOR 11=2 TO M0 STEP 2
2460 PLOT X<H-1>,ZCM-1>
2478 PLOT X<M>,Z<M>
2488 PENUP
2498 NEXT H
2588 PENUP
2518 IF N<1 THEN RETURN
2529 FOR 1=1 TO N
2538 N8=NKI>
2549 MOVE X8<N8, I>,Z8<N0, I)
2558 FOR J=l TO N8
2569 DRflW X0<J, I>,Z9<J, I>
2578 NEXT J
2588 NEXT I
2598 PftUSE
2688 ftLPHft
2618 DISP "OKflY? <Y/N> M
2628 INPUT Y0*
2638 IF Y0*="N M THEN 1878
2648 RETURN
2659 ! ***PLOT FIELDS***
2669 Hl=-99999
2679 L9=99999
2689 FOR M=l TO M8
2698 IF F<«XL9 THEN L9=F<M>
2799 IF F<M»H1 THEN H1=F<M>

2710 NEXT M
2720 DISP "FHIN < M ;L0; it ; FMflX >

2730
2740
2750
2760
2770
2780
2790
2808
2810
2828
2830
2848
2858
2868
2870
2888
2898
2989
2918
2928
2938
2948
2950
2968
2978
2989
2998

3880
3818
3829
3838
3848

3858

3868
3878
3889
3898

3188
3119
3129
3138

3148

3159
3169

INPUT Z8,Z9 
Z7=Z9-Z8 
Y8=Z9-1 .5*Z7 
GRflPH 6 PEN 1 
SCflLE X8>X9,Y8,Z9 
XftXIS 8,0
YftXIS X8,Z7xl8,Z8>Z9 
Z5=<Z9-Y8)/<2*«8> 
FOR H=l TO «8 
MOVE X<M>,F<«> 
I MOVE D/4,Z5/2 
IDRftW -<D/2>,-Z5 
I MOVE 8>Z5 
IDRflW D/2.-Z5 
NEXT M
IF H<1>=8 THEN RETURN 
MOVE X<1>,H<1> 
FOR M=l TO M8 
DRftW X<M>,H<M> 
NEXT M 
RETURN
i ***TflPE MftKER 

FOR 1=1 TO N ! ROD Y1,Y2'S 
YKI>=-5998 ! TO FILL OUT 
Y2a>=5998 ! TflPE FORMflT 
NEXT I
DISP "INSERT DflTfl TflPE IN C 
ftRRIER"
DISP "FILE NftME? <6 CHflRS> w 
INPUT B*
CREflTE B*. 23, 248 
ftSSIGN# 1 TO B* 
PRINT# 1 ; X8,X9,0,V3,M8,V, 
N,T8, 18, S8 
PRINTf 1 ; N1<>,KO,XO,Z<:>

Y10,Y2O,F<>
flSSIGN# 1 TO *
RETURN
! ***TflPE REflDER
DISP "INSERT DftTfl TflPE IN C
ftRRIER"
DISP "FILE NftME? <6 CHftRS)"
INPUT B*
flSSIGN* 1 TO B*
REflDt 1 ; X8,X9,D,V3,M8,V,N
,T9, 19, S8
REftD# 1 ; NK>,K<>,XO,Z<>,
V1O,V2<:>,X8<, )
1O..Y2O
flSSIGN# 1 TO *
GOTO 1148
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2 HDM A 6 3/4

2@70 IF Y0*»"N" THEN 2106 
2*89 OISP "'BYE. ......"
2999 END
2108 DISP "CHfiHGE

<Y/N> "
2118 INPUT Y0$ 
2120 IF Y0*#"Y" THEN 
2130 FOR 1=1 TO N 
2140 DISP "BODY #% I 
2150 DISP " <TYPE 8

HIS BODY.)"
2160 DISP "CHflNGE CORNER 
2170 INPUT J
2180 IF j=0 THEN 2330
219© IF J<0 THEN 2240
220© IF J>NKI> THEN NKI) = J
2210 DISP "NEWX<";J;">,NEWZ<

BODY CORNERS*

2340

TO ESCRPE T

f "

J;

2220 I '"M   »   » ^»*

2230
2240
2250
2260
2270
2280
2290
2308
2310
2320
2330
2340
2350
2360
2378
2388
2390
2400
2418

2420 
2430 
2448 
2450 
2468 
2470 
2488 
2498 
2508 
2518 
2528 
2538 
2548 
2558 
256© 
2570 
2588 
2598

INPUT X0-CJ, I),Z9<J> I) 
GOTO 2168

IF J=Nl<:i> THEN 2318 
IF J>NKI> THEN 2338 
FOR M=J TO N1(I>-1 
X8<M,I>=X8<M+1,I) 
Z8<M, I>=Z8<:M+1, I) 
NEXT M

GOTO 2168
NEXT I
DISP "CHflNGE SUSC? <Y,'N>"
INPUT Y8*
IF Y8$#"Y" THEN 2418
FOR 1=1 TO N
DISP "SUSC FOR BODY* 11 ; I
INPUT KXI>
NEXT I
DISP "CHflNGE STRIKE-LENGTHS

2610
2620

INPUT Y8*
IF Y8$# H Y" THEN 2488
FOR 1=1 TO N
DISP "Y FOR BODY* 11 ; I
INPUT Y<I>
NEXT I
DISP "ROD BODS? <Y,N
INPUT Y8*
IF Y8*#"Y" THEN 1288
N=N-Hl
FO-R I=N TO N
GOTO 1888
GRRPH ! ***ORRW P
PEN 1 e GCLERR
HI=-99999
FOR M=l TO M8
IF Z<M»H1 THEN H
NEXT M
X7=X9-X8
Y8=Hl-X7.-'4
Y9=Hl+X7/2

2630
2640
2650
2660
2670
2680
2690
2700
2710
2720
2730
2749
2750
2760
2770
2780
2790
2800
2810
2820
2830
2840
285©
2360
2870
2880
2899
2900
2910
292©
2930
2940
2950
2960
2970
2989
299©
3880
3910
3620

3030
3040
3050
3060
3870
3080
3990
310S
3110
3120
3139
3140
3158
3160
3170
3189
3190
3209
321©

SCRLE X8,X9,Y8,Y9
PEN 1
MOVE X9,V2<V>
DRRW X9,Y8
DRRW X8,Y8
DRRW X8,V2<1>
FOR 1=1 TO V
ORRW VKI>,V2<I)
NEXT I
ORRW X9,V2<:V>
PENUP
IF N<=0 THEN RETURN
FOR M=2 TO M0 STEP 2
PLOT X<M-1>,Z(M-1>
PLOT X<M>,Z<M>
PENUP
NEXT M
PENUP
IF N<1 THEN RETURN
FOR 1=1 TO N
N8=NKI>
MOVE X0CN0, I>,Z0<N0, I>
FOR J=l TO N©
DRRW X0<J, I>, Z0<J, I>
NEXT J
NEXT I
PRUSE
ftLPHfi
DISP "OKRY? OVN>»
INPUT Y0*
IF Y0$="N" THEN 2100
RETURN

i ;£ %  £ p [_ | j y FIELDS :fc2fc$
HI =-99999
L«=9°»^99
FOR M=l TO M©
IF F<MXL0 THEN L8=F<M>
IF F(M»H1 THEN Hl=F«rM>
NEXT. M
DISP "FMIN <";L0.;".; FMRX,-Hl
INPUT Z8,Z9
Z7=Z9-Z8
Y8=Z9-1 . 5*Z7
GRRPH & PEN 1
SCRLE X8,X9,Y8,Z9
XRXIS 0,0
YRXIS XS,Z7.-"10,Z8,Z9
Z5=<Z9-Y8 "*s f- 2^cMW>
FOR M=l TO M0
MOVE X<:M>,F<M>
I MOVE D'-4,Z5-'2
I DRRW -<Dx2>,-Z5
I MOVE 0,Z5
IDRRW Dx2,-Z5
NEXT M
IF H<1>=0 THEN RETURN
MOVE X<1>,H<1>
FOR M=l TO M0
ORRW X<M>,H<M>



2HDMAG

3228 NEXT M 
3230 RETURN
3249 ! *##TRPE MRKER
3250 FOR 1 = 1 TO N ! ROD Yi'S TO 
3260 Y1<I>=-Y<I> ! FILL OUT 
3270 NEXT I ! TRPE FORMRT. 
3280 DISP "INSERT DfiTR TRPE IN CRRRIER 11
3290 DISP "FILE NRME? <6 CHRRS.V 
3300 INPUT B* 
3310 CREfiTE B*,23,240 
3320 flSSIGH# 1 TO B$ 
3330 PRINT* 1 ; ,X8, X9, 0, V3, M0, y ,

N.T0,I0,S0 
3340 PRINTt 1 ; N1O,KO,XO,ZO

,M1O , V2O,X0«T, >,Z0<, > ,H<>,
Y1 O , Y O , F O 

3358 fiSSIGN* 1 TO * 
3360 RETURN 
3370 ! *#*TRPE RERDER 
-3380 OISP "INSERT DfiTfi TRPE IN C

RRRIER"
3390 OISP "FILE NRME? <6 CHRRSV 
3400 INPUT B$ 
3410 flSSIGN* 1 TO B$ 
3420 RERDt 1 i X8,X9,D,V3,MQ,V,N

,T9,10,S0 
3430 RERDtt 1 ; Nl< > , K< > , XO , ZO ,

Vl<>, V20.X0C, >,Z00 >,HO,Y
10, YO

3440 flSSIGN# 1 TO * 
3450 GOTO 1200

25



NEWMAff

10

20
30
40
50
60

70

80

90

180

110
120

130
140

150
160
170
130
190
200
210
220
230

240
250
260
270
280
290

310
320
330
340
350
360
370
380
390
400
410
420
430
440

! PROGRftM NEWMfiG***SEPT, 13S2
****Dfl^E CfiMPBELL, USGS-DENV
ER
CLERR
DISP "2HDMRG FORWRRD CflLC'N"
OPTION BRSE 1
DEC
INTEGER I , J, M, M0, N, N0, N 1  :. 5> ,
U
SHORT X0<20,5>,Z0<20,5>,X<10
0> >2< 100) , F< 100> , Vl<20> .- V2<2
S > , K < 5 > , Y 1 < 5 > , Y 2 ( 5 > , H < 1 Q 0 >
SHORT T0, I0,S0,X8,X9,D,y3,W,
F0 , X 1 , Z 1 , R 1 , P 1 , Q 1 , X2 .. Z2 , R2 , P
2.Q2
RERL Ji,.J2.J3,P,S,C,Ul,U2,Wl
, G 1 .. G2 .. G3 , B 1 , B2 .. B3 , F 1 , F2 / F3 ..
L, T2, 14
SHORT Z8,Z9,Z7,H1,L0, Y3, Y9-X
7,25 * VflRIRBLES USED IN SUB'31
IMRGE 2<DDDD.DDD,X>,DDDDO.DO 
IMRGE 4X,2<DDDDD.DD,X>,DDDDP
DO

HU>=0 
DISP "IS DRTR ON TRPE? <Y^N>
!)

INPUT Y0$
IF Y0*="Y" THEN 3488
DISP "TOTRL FIELD?"
INPUT TQ
DISP "FIELD INCL <DEG>?"
INPUT 10
DISP "STRIKE RNGLE CDEG>?"
INPUT S0
DISP "**:t:SET-UP FIELD POINTS***"
DISP "FIELDX= XMIN, XMRX, DX"
INPUT X8,X9,D

FOR M=l TO M0

NEXT M
DISP "INPUT OBS FIELDS? >::Y,-N
':. "
INPUT Y0*
IF Y0$#"Y" THEN 370
FOR M=l TO M0
DISP "OBS<".iX<M>  > ll >"
INPUT H<M>
NEXT (1
DISP "INPUT TOPO? (Y-'-N)"
INPUT Y0*
IF Y0*#"Y" THEN 680
' ***TOPO INPUT**
DISP "HOW MRNY TOPO POINTS"
INPUT V
FOR 1=1 TO V
DISP "TOPO-Xc;"; I; " > , TOPO-Z< "

X . if  -, ii     

450 INPUT VKI),U2<:i>
460 NEXT I
470 DISP "DRRPED SURVEY* <Y/N>"
480 INPUT Y0*
490 IF Y0$t"Y" THEN 700
500 DISP "DRRPED DIST." ! **DRRP

510 INPUT V3
520 FOR M=l TO M6
530 W=X(M>
540 REM ***INTERPOLRTION***
550 IF W>V1<1> THEN 580
560 Fft=V2<l;
570 GOTO 65S
580 IF W<VKV> THEN 610
590 F0=U2<V^>
690 GOTO 650
610 FOR J=2 TO V
620 IF M<V1<J> THEN 640
630 NEXT_J

W-VICJ-1 >>x<VJKJ}-v5Vj-l>> 
650 Z 1-M > =F8+V3 
660 NEXT M 
670 GOTO 770
630 V=l ! ***CONST RLT SURVEYS 
690 V1U>=X8 
790 DISP "FIELDZ" 
710 INPUT E 
720 FOR M=l TO M0 
730 Z(M>=E 
740 NEXT M
750 IF V=l THEN V2<1)=E 
760 V3=fl
770 ! ***BODY PRRRMS** 
730 DISP "HOW MRNY BODIES?" 
790 INPUT N 
300 IF N>0 THEN 1076 
810 DISP "TOPO SUSC?" 
820 INPUT K<1> 
330 DISP "TOPO END COORDS, Y1,Y2 ~> "
840 INPUT Y1<1>,Y2U>

360 FOR" 1=1" TO V
870 X0U, 1>=VKI>
880 Z0U, 1)=V2<I)
390 IF V2CIXL0 THEN L0 = V2-:I>
980 NEXT I
910 1=0
920 IF V2CV)=L8 THEN 980
930 X0<V+1,1>=2*X9-X8
940 Z 0<V +1,1;=V 2 <V >
950 X0<V+2,1;=2*X9-X8
970 f=2'"'

980 IF V2U)=L0 THEN 1048 
990 X0 CV+-1 +1, 1) =2*X8-X9 
1800 Z8 <V+1 +1 * 1>=L0 
1010 X0<V-»-I-«-2, 1>=2*X8-X9

26
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102Q
1939
1940
1850
1060
1870
1080
1890
1180
1110
1120
1130
1140

1159
1160
1170

1180
1 190
1208
1218
1228
1230
1248
1250

1268
1270
1288

1290

1388

1318
1328
1330

1348
1358
1360
1378
1380
1398
1488
1410
1420
1430

1 448

1458
1468
1470

1480

1498
1588

Z8KM+I+2, 1>=V2<1>
1=1+2
H=l
NK1>=U+I
GOTO 128©
FOR 1=1 TO N
DISP "FOR BODY NO . " ; I
DISP "SUSC?"
INPUT K<I>
OISP "N CORNERS"
INPUT NKI>
FOR J=l TO N1CI>
DISP " BODX < " ; J ; " > , BODZ < " ; J .; ,i  > H
INPUT X0<J, I>,20<J, I)
NEXT J
DISP "END COORDS YU'M;"),
Y2< M ; I; " V 
INPUT YKI>,Y2<I> 
NEXT I
GOSUB 2680 ! **DRflM PICTURE 
DISP "PRINT BODS? <Y/NV 
INPUT Y0$
IF Y0*#"Y" THEN 1368 
PRINT
PRINT "FIELD=";T8;" INCL="; 
10; " STRIKE=";S0 
FOR 1=1 TO N 
PRINT
PRINT "BODY tt'M;" SUSC 
= " ; K < I >
PRINT "Yl=", YKI>; " Y2="; 
Y2CI)
PRINT " J BODX BODZ n
FOR J = l TO NKI> 
IWflGE DD,2<X,DDDD.DDD::« 
PRINT USING 1328 ; J;X8<J,I 
> :ZtKJ, I> 
NEXT J 
NEXT I
RflO ! ***CRLCULflTE FIELD**
FOR M=l TO M0
FCM>=8
NEXT M
FOR 1=1 TO N
N0=Nia>
J 1 =K < I > *T0*S I N  :. 1 8*P I s 1 88 >
J2=K<I>*T0*CQS<I0*PI/130>*S
IN<S8:*PI.' 188>
J3=K < I > *T8*COS < 1 8*P 1/188) *C
OS<S0*PI.' 188>
DISP
DISP "*#*FaR BODY #".;!
DISP " X Z Z
FIELD"
DISP " XFIELD YFIELD

FIELD"
FOR M=l TO M8 
XI =X8 < N8 , I > -X < M >

1518
1528
1538
1540
1550
1560
1570
1588
1598
1600
1610 
1628 
1630 
1648 
1650 
1660 
167©

1 688

1690

1788
1710
1728

1738
1748
1758
1760
1770
1780

Z1=-Z8<N8,

P 1 =SQR <, R 1 A2+ Y 1 < I > A 2 > 
Q 1 =SQR < R 1 A 2+ Y2 < I > A 2 > 
Fl=0 @ F2=8 @ F3=8 
FOR J=l TO N8 
X2=X8<J, I>-

P = fiTN2 < Z2-Z 1 , X2-X 1 >
C=COS<P> 6 S=SIN<P>
U1=C*X1+S*Z1
U2=C*X2+S*Z2
W1=C*Z1-S*X1
L = LOG < R 1 * < Q2+Y2 < I > > - < R2* < Q 1

L = L+LOG < R 1 * < P2-Y 1 <! I » s < R2* <
P1-YKI» j>
T2=RTN2CU2*Y2<I>,Wl*Q2>-flTN
2<U1*Y2<I),W1*Q1>
IF T2OPI THEN T2 = T2+2*PI
IF T2>PI THEN T2=T2-2*PI
T3=RTN2<U2*YKI),Wl*P2>-flTN
2<U1*YKI),W1*P1>
IF T30PI THEN T3=T3 + 2*PI
IF T3>PI THEN T3=T3-2*PI
T2=T2-T3
14 = 0
IF Y1U>=0 THEN IP'90
I4=LOG«Q2-U2)*<Q1+U1 >x«Q2

1798 IF Y2U>=8 THEN 1818
1888 14=14-LOG < < P2-U2 > * < P1+U1 )  ' <

1310
1820
1830
1340
1858
1868
1870
1880

1900
1910 
1920 
1930 
1940 
1950 
I960

1970
1988

1998
2888
2818
2828

G1=C*J2+S*J1
G2=C*Ji-S*J2
G3=G1*L-G2*T2-J3*I4
B1=-<C*G3>
B2=S*G3
B3=<C*J1-S*J2)*I4-J3*T2
X1=X2
Z1=Z2
R1=R2
P1-P2
Q1=Q2
F1=F1+B1
F2=F2+B2
F3=F3+B3
NEXT J
F0=<J1*F1+J2*F2+J3*F3>^SQR<

F2,F3,F0

FO1>=F<M}+F0
DISP USING 110
Fl
DISP USING 120
DISP
NEXT M
NEXT I

27



NEWMAG 3/4

2940
2050
2860
2070

2980

2990
2100

2110
2120
2130
2140
2150

2160
2170
2130
2190
2200
2210
2220
2230
2240

2250 
226R 
2270 
2280 
2290

2300 
2316 
2320 
233Q 
2340 
2350

2360 
2370 
2380 
2390 
£400 
2410 
2420 
2430 
2440 
2450 
2460 
2470 
2480 
2490 
2500
2519
2520
2530
2540
2550

DISP "PRINT OUTPUT"' <YxN>"
INPUT Y0$
IF Y0*#"Y" THEN 2120
PRINT
PRINT "SUM FIELD FOR RLL BO
DIES"
PRINT " FIELDX FIELDZ
FIELD"
FOR M=l TO M0
PRINT USING 110 ; XCM>,Z<M> 
, F v M > 
NEXT M
GOSUB 3090 ! ***PLQT FIELDS 
PflUSE 
RLPHfl
DISP "TflPE THIS CflSE? <Y'N> 
K
INPUT Y0$
IF Y0*#"Y" THEN 2190
GOSUB 3380 ! **TflPE MflKER
DISP "TRY CHflNGES? <Y/N) M
INPUT Y0*
IF Y0*#"N" THEN 2240
DISP " 'BYE. ......"
END
DISP "CHflNGE BODY CORNERS?
<Y/N>"
INPUT Y9*
IF Y0$*"Y 11 THEN 2488
FOR 1=1 TO N
DISP "BODY *".; I
OISP " <TYPE 0 TO ESCRPE TH
IS BODY.>"
DISP "CHflNGE CORNER #"
INPUT J
IF J=@ THEN 2470
IF JO THEN 2380
IF J>Nia> THEN NKD = J
DISP "NEWX<".: J; ">,NEWZ<"; J;
it -, n

INPUT X0(J,I>,Z0CJ,I)
GOTO 2300
-J=-J i DELETE CORNER
IF J=NKI> THEN 245Q
IF J>NKI) THEN 2470
FOR M=J TO NKD-1
X0<M, I>=X0<M+1.. I)
Z0<M,I>=Z0<M+1,I>
NEXT M
NKI>=NKi:>-l
GOTO 2300
NEXT I
DISP "CHflNGE SUSC? <YxN>"
INPUT Y0*
IF Y0$#"Y" THEN 2550
FOR 1=1 TO N
DISP "SUSC FOR BODY#";I
INPUT KXI)
NEXT I
DISP "CHflNGE END COORDS Yl>Y2? (Y/-N) 11

2560
2570
2580
2590
2600
2610
2620
2630
2640
265©
2660
2670
2 £80
2690
2700
2710
2720
2^30
2740
2750
2768
2770
2780
2790
2800
2810
2820
2830
2840
2850
29fifl
2870
2880
2890
2900
2910
2920
2930
2940

INPUT Y0*
IF Y0$#"V" THEN
FOR 1=1 TO N
OISP "Y1,Y2 FOR
INPUT YKI>,Y2<
NEXT I
DISP "ROD BODS?
INPUT Y0*
IF Y0*#"Y" THEN
N = N+1
FOR I=N TO N
GOTO 1080
GRftPH ! ***DRflW
PEN 1 6 GCLEflR
HI =-9'99'99
FOR M=1~TO M0
IF Z<M»H1 THEN
NEXT M
X7=X9-X8
Y8=Hl-X7---4
Y9=Hl+X7.-"2
SCRLE X8,X9,Y8,
PEN 1
MOVE X9,V2<V>
ORflW X9,Y8
DRflW X8,YS
DRflW X8,V2<1>
FOR 1=1 TO V
DRflW VKI>,V2CI
NEXT I
DRflW X9*V2<V>
PENUP

2620

BODY*"; I
I)

fY,N>"

1200

PICTURE***

H1=Z<M>

Y9

>

IF N<=0 THEN RETURN
FOR M=2 TO M0 S TEP 2
PLOT X<M-1>,Z<M-1>
PLOT X<M>,Z<M>
PENUP
NEXT M
PENUP

2950 IF N<1 THEN RETURN
2960 FOR 1=1 TO N
2970 N0=N1U>
2980 MOVE X0<N0,I>,Z0<N0,I>
2990 FOR J=l TO N0
3080 DRflW X0<J I>,Z0 <J >I>
3010 NEXT J
3020 NEXT I
3030 PflMSE
3040 flLPHfl
3050 DISP "OKflY? <Y^NV
3060 INPUT Y0*
3070 IF Y0$="N" THEN 2249
3089 RETURN
3090 ! ***PLOT FIELDS***
3100 Hl=-99999
3110 L0=99999
3120 FOR M=l TO M0
3130 IF Fa-1XL0 THEN L0=F(M>
3140 IF F<M»H1 THEN H1=F<M>
3150 NEXT M
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3166 DISP "FMIN <";L8;".; FMflX >" 
;H1 ;

3178 INPUT Z8,Z9
3189 Z7=Z9-Z8
3198 Y3=Z9-1. 5*Z7
3288 GRRPH S PEN 1
3218 SCflLE X8,X9,Y8,Z9
3228 XRXIS 8,0
3238 YRXIS X8,Z7x18,Z8,Z9
3248 Z5=<Z9-Y8>x<2*M8>
3258 FOR M=l TO M8
3268 MOVE X <M >,F < M>
3278 I MOVE D--'4,Z5/2
3288 IDRfiW -<D/2>,-Z5
3298 I MOVE 8,Z5
3388 IDRfiW Dx2,-Z5
3318 NEXT M
3328 IF H<1>=8 THEN RETURN
3338 MOVE XO),H<1>
3348 FOR M=l TO M8
3358 DRflW X<M>,H<M>
3368 NEXT M
3378 RETURN
3388 ! :*#*TRPE MflKER
3398 DISP "INSERT DfiTfi TflPE IN C 

RRRIER"
3488 DISP "FILE NflME? <6 CHflRS) 11
3418 INPUT B$
3428 CREflTE B$,23,248
3438 flSSIGN# 1 TO B*
3448 PRINT# 1 } X8,X9,D,V3,M8,V - 

N,T8,I8,S8
3458 PRINT* 1 .; Nl < > , K< > , ?i<> , ZC >

.vi<>,V2<),xe<> > , zee,>,H< >,
Y10, Y20,F<> 

3468 flSSIGN# 1 TO * 
3478 RETURN 
3488 ! **#TflPE REflDER 
3498 DISP "INSERT DfiTfl TflPE IN CRRRIER 11

3588 DISP "FILE NRME? <6 CHRRS>" 
3518 INPUT B* 
3528 RSSIGNt 1 TO B$ 
3538 RERDt 1 ; X8,X9>D>W3,MQ,V,N

,T8,18,S8 
3548 RERD* 1 ; Nl O , KO , XO , Z<>,

VI O, V2O,X0O >,Z8<, >,HO ,Y
1 O .. Y2C >

3558 RSSIGN* 1 TO * 
3568 GOTO 1288
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***CORRECTIGN FOR GRflDIENTS***

FOR MODELLING JOBS WHERE ONE 
fiTTEMPTS TO MflTCH,flN OBSERVED 
FIELD, ONE MflY WISH TO HDD fl 
LINEflR GRflDIENT TO CflLCULflTED 
FIELD VflLUES. TO DO SO, FIND 
THE FOLLOWING STEPS IN RNY OF 
THE PROGRflMS LISTED HERE

1279 RflD ! ***CfiLCULflTE FIELD**
1289 FOR M=l TO M0
1290 FCM>=8 
1300 NEXT M 
1310 FOR 1=1 TO N

RND REPLflCE THEM WITH THE FOL­ 
LOWING STEPS

1270 RflD ! ***CflLCULflTE FIELD**
1271 F<1>=0 S D3=0
1272 DISP "REGIONflL GRflDIENT? <Y 
x-NV S INPUT Y8*
1273 IF Y0*#"Y" THEN 1288
1274 DISP "F<";X8; "]>" @ INPUT F< 
1)
1275 DISP "F<";X9;" > " @ INPUT F0

1276 D3=F8-F<1> 6 PRINT
1277 PRINT "REGIONflL HflS F<";X8, 
"> = H ;F<1>; " flND F<";X9;" 
>= tt ;F0
1280 FOR M=l TO M8 
1290 FCM}=F<l>-KM-l>*D3xtM8-l> 
1300 NEXT M 
1310 FOR 1=1 TO N 

i
THE UflLUES YOU ENTER IN RESPONSE 
TO THE PROMPT, ftND LINEflRLY-INTE 
RPQLfiTED VflLUES IN BETWEEN, WILL 
THEN BE fiDDED TO THE CflLCULflTED 
FIELD VflLUES.

***flUXILLftRY PLOTTING PROGRflM***

BECflUSE MflNY USERS MflY WflNT 
TO PLOT RESULTS FROM THESE PRO­ 
GRflMS USING flUXILLflRY PLOTTERS, 
fl LISTING FOR PROGRflH "2DPLOT" 
IS GIVEN STflRTING IN THE NEXT 
COLUMN. "2DPLOT" REftDS TflPES 
FROM THE OTHER PROGRflMS flND 
PLOTS THE "CRT PICTURE" TO SCflLE 
ON THE IB-BUS PLOTTER. IT WflRNS 
YOU IF THE SCflLE YOU SPECIFY 
WONT FIT THE PLOTTER PflPER. IT 
OUGHT TO WORK ON flLL HP PLOTTERS, 
BUT HflS ONLY BEEN CHECKED ON THE ? 
HP7470ft flND HP9872S.

10 I PROGRflM 2DPLOT***OCT, 1982* 
***DflVE CflMPBELL, USGS-DENVE 
R

20 CLEflR
30 DISP "PLOT 2HD PROFILES" 
40 OPTION BflSE 1 
50 DEC 
68 INTEGER I , J, M, M8, N, N8, Ni<5> ,

V
70 SHORT X0<28,5>,Z0<20,5),X<10 

0>,Z<100>,F<100),VK20),V2<2 
0},K<;5>,Y1<5>,Y2<::5>,H<188> 

80 SHORT T0, I0,S8,X8,X9,D,V3 
98 SHORT 28,Z9,27,H1,L0,Y3,Y9,X 

7,25 ! VRRIfiBLES USED IN SUB 
S

180 IMflGE 2<!DDDD.DDD,X>,DDDDD.DD 
110 ! ***TflPE REflDER 
120 DISP "INSERT DflTfl TflPE IN Cfl

RRIER"
130 DISP "FILE NflME? <6 CHflRS)" 
140 INPUT BS 
150 flSSIGN# 1 TO B* 
168 REflD* 1 ; X8, X9, D, V3, M8, V , N,

T8,I8,S0
170 REfiD* 1 ; N1O,K<>,X<>,2<>, V 

1O,V2O,X8<, ),20<, >,HO,YK 
),Y20,F<> 

180 flSSIGN* 1 TO * 
190 DISP "PRINT BODS? <Y/N>" 
200 INPUT Y0* 
210 IF Y8*t"Y" THEN 348 
228 PRINT 
238 PRINT II FIELD= B ;T8; " INCL= M ;I

0.; w STRIKE= M ;S0 
240 FOR 1=1 TO N 
250 PRINT 
268 PRINT "BODY # H ;L;"

270 PRINT H Y1=";Y1<I);"

SUSC= 

Y2= M ;Y 

BQDZ"288 PRINT " J BODX
290 FOR J=l TO NKI>
380 IMftGE DD,2<X,DDDD.DDD>
318 PRINT USING 388 ; J;X8<J,I>;

20<J, I> 
320 NEXT J 
330 NEXT I
340 DISP "PRINT OUTPUT? <Y/N>" 
350 INPUT Y0$ 
360 IF Y8*#"Y B THEN 430 
370 PRINT 
388 PRINT "SUM FIELD FOR flLL BOD

IES" 
398 PRINT " FIELDX FIELDZ

FIELD-
488 FOR M=l TO M8 
418 PRINT USING 188 ; X<M>,Z<M>,

F<M> 
428 NEXT M

30
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439 GRRPH ! ***DRflW PICTURE*** 
448 DI3P "EXTERNflL PLOTTER?

450
460
470

480

490
500
510

520

530
540
550
560
570

INPUT Y0*
IF Y0*#"Y M THEN 710
DISP "HOOK UP PLOTTER Vlfl IBBUS"
DISP "PLOTTER NUMBER? <e.<?.,
705>" 
INPUT P0 
PLOTTER IS P0 
DISP "PftPER SIZE Cmm,i»»3?

<e.*. , 190,250 FOR
TYPING PflPER, "

DISP «270,370 FOR COMPUTER S 
MEETS. >" 
INPUT B1,B9 
LIMIT 10, B9, 10,81 
DISP "SCflLE (e.g., l/50000>" 
INPUT S0 
DISP "DISTflNCES IN KFT OR KM

580 INPUT K0*
590 IF K0*="KM n THEN 620
600 IF K0*="KFT n THEN 620
610 GOTO 570
620 G9=10"3*<X9-X8>*S0/<:B1-10>
630 IF K0*= M KFT" THEN G9=G9/ . 304

8
640 IF G9<133 THEN 670 
650 DISP "WON'T FIT! TRY SCflLE >

660
670
680
690
700
710
720
730
740
750
760
770
780
790
880
810
820
830
840
858
860
878
880
390
900
910
920
930

GOTO 550
G0=0
IF G9<130 THEN G0=3
IF G9<120 THEN G0=10
LOCflTE G0,G0+G9,G0,G0+3*G9/4
PEN 1 6 GCLEftR
Hl=-99999
FOR M=l TO M0
IF Z<M»H1 THEN H1=Z<M>
NEXT M
X7=X9-X8
Y3=Hl-X7/4
Y9=Hl+X7/2
SCflLE X8,X9,Y3,Y9
PEN 1
MOVE X9,V2<V>
DRflM X9,Y8
DRflU X8,YS
DRflM X3,V2<1>
FOR 1=1 TO V
DRftW VKI>,V2<i:>
NEXT I
DRflM X9,V2<V>
PENUP
IF N<=8 THEN RETURN
FOR M=2 TO M0 STEP 2
PLOT X<M-1>,Z<M-1>
PLOT X<M>,Z<M>

940 PENUP
958 NEXT M
960 PENUP
970 IF N<1 THEN RETURN
980 FOR 1=1 TO N
990 N0=N1(I>
1000 MOVE X0<N0,I>,Z0<N0,I>
1010 FOR J=l TO N0
1020 DRflW X0<J,I>,Z0<J,I>
1030 NEXT J
1840 NEXT I
1050 PEN 0
1068 flLPHft
1070 HI=-99999
1888 L8=99999
1898 FOR M=l TO M8
1100 IF F(MXL0 THEN L0=F<M>
1110 IF F(M»H1 THEN H1=F(M>
1128 NEXT M
1130 DISP -FMIN <";L0; H ; FMftX >"

;H1
1140 INPUT Z8,Z9 
1150 Z7=Z9-Z8 
1160 Y3=Z9-1.5*Z7 
1178 GRflPH S PEN 1 
1180 SCflLE X8,X9,Y8,Z9 
1190 XflXIS 8,D 
1200 YftXIS X8,Z7/10,Z8,Z9 
1210 Z5=<Z9-Y8>/<2*M0> 
1228 FOR M=l TO M8 
1238 MOVE X<M>,F<M) 
1248 IMOVE Dx4,Z5/2 
1258 IDRflW -CDX2>,-Z5 
1268 IMOVE 8,Z5 
1278 IDRflW D/2,-Z5 
1238 NEXT M
1298 IF H<1)=0 THEN 1240 
1300 MOVE X<1>,HU> 
1310 FOR M=l TO M0 
1320 DRftW X<M>,H<M) 
1330 NEXT M 
1340 PEN 0 
1350 flLPHft 
1368 END



APPENDIX!!.- EXAMPLES
EXAMPLE: Rectangular body partially exhumed by sawtooth topography  

-x

I
o
I 
O Km

h-1 Km

All distances in km.

Field points: X=0 to 10, step 0.25

1 

Topo points(o): 1

2

3

4

5

Body points(x): 1

2

3

4

5

6

7 

GRAVITY CALCULATIONS    DENS =0.1 S/cm3 , DRAPED AT 0 KM

FOR 2HDGRV Y=l FOR NEWGRV Yl-0.1, Y2=2.1 

MAGNETICS CALCULATIONS    SUSC= 0.001 cgs

TO = 55000 nT 10 = 60° SO = 50°

DRAPED AT 0.122 KM (=400 Ft)

FOR 2HD MAG Y=l FOR NEWMAG Yl=0.1 Y2=2.1

4

6

6

X

2

4

5

7

8

3

3

.5

5

6

.5

.5

Z

0

1

0

1

0

_1

0.5

0.5

0

0.5

0.5

-1

32



2DGRAV KEYSTROKES

PROMPT KEYSTROKE

LOAD "2DGRAV"
RUN

"IS DATA ON TAPE? N
"KFT OR KM?" KM
"FIELDX: XMIN, XMAX, DX" 0, 10,. 2 5
"INPUT OBS FIELDS?" N
"INPUT TOPO?" Y 
"HOW MANY TOPO PTS?" 5
"TOPO-X(l), TOPO-Z(l)" 2, 0

2 2 4, 1
3 3 5, 0
4 4 7, 1
5 5 8, 0

"DRAPED SURVEY?" Y
"Draped Dist" 0 
"HOW MANY BODIES?" 1
"DENS" 0.1
"N CORNERS" 7
"BODX(l), BODZ(l)" 3, -1

2 2 3, .5
3 3 4.5, .5
4 4 5, 0
5 5 6, .5
6 6 6.5, .5
7 7 6.5, -1

PICTURE CONT
"OKAY?" Y
"PRINT BODS?" Y
"PRINT OUTPUT?" Y
"FMIN<. 077457; -0.5, 4.5 
FMAX>4.3862"

PICTURE PAPER ADVANCE
COPY
CONT

"TAPE THIS CASE?" N
"TRY CHANGES?" N
"BYE.. ..."

SUM FIELD FOR flLL
FIELDX FIELDZ

0 . 090 0 . ©00
. 250 0 . 000
. 500 0 . 000

. 750 0 . 000 
1 090 0 . 000

1 . 250 0 . 000
1 . 500 0 . 000
1 . 750 0 . 000
2 . 090 0 . 000
2 250 . 125
2 . 500 . 250
2 . 750 . 375
3 . 000 . 500

3 . 596 . 750
3 . 750 . 875
4 . 080 1 . 000
4.259 .756
4 . 580 . 500
4.750 ..250
5 000 0 . 000
5.250 .125 
5.50© .250
5 . 750 . 375
fi 00fi . 506
6 250 .625
6.590 .75©
6.750 .875
7 090 1 . 000
7.250 .75©
7 . 590 . 500
7.750 .250
8 . 080 0 . 000
8 250 0.000

8 . 580 0 . 000
8.750 0.000
9 . 000 0 . 000
9 250 0 . 006 
9 . 500 0 . 800
9 . 750 0 - 000

10 . 090 0 . ©00

^

1 1
O

1 ^
!, :' ,
\i     \

\ i
1 \

2VGRAV RESULTS }/

BODV # i DENS= .1 \
J BODX BODZ i X !
J 3 . 000 - 1 . 000 >       ! \ 
2 3 . 000 500 \ ;
3 4 . 508 . 508 /
4 5 000 0 . 000 S* ',

5 6 . 000 . 500 ! ;
6 6 . 500 500 | -
7 6 . 500 -1 . 800 !

X
 X
 X
-Ji
. V

  X

X
x

v

 x
 X

i-

BODIES
FIELD

1 .'

1 .
2
7
7,
?.3.'

7,
4.

u

2 
3 . 
3.

*

3 .
3.
2
1 .
1 .
1 .

'.*'.

, .
x

X

09
10
12
14 
16
18
22
27
33
60
08
61 
71 
32
5©
53
45
94
39
71
81 
44 
74
90
96
22
47 '
95 -
61
23
84
50
23
19
16
14
12
11 
09 
09
08

i i i

y
'> 

X

x
X 

x

*

jSk

Oi

3
Q
0)  

x
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BODY * . DENS =
HRLF-UIIDTH =

BODX
1 3
2 3
3 4
4 5
5 6
6 6
7 6

688
66S
588
866
686
566
500

S'lM FIELD FOR

BODZ
-1 .600

508
500

8 000

. 500

. 588
-1 .000

flLL BOD IE

. 1

1

,  .

FIELDX FIELDZ FIELD
8 . 880 8

250 0
580 0
758 8

1 008 8
1 . 250 8
1 506 . -8
1 750 8
2 . 000 8
2 . 250
2 . 586
2 . 750
3 . 090

3 250
3 . 588
3 758
4.006 1

4 . 258
4 . 586
4. 750
5 . 888 8
5 . 256
5 . 596
5 . 758
6 . 000

6 250
6 . 596
6.750
7 . 086 1
7 . 256
7 . 500
7.750
3 088 0
8 . 250 8
8.588 0
3 . 750 0
9 086 0

. 000

. 600

. 006

.808

.800

.000

.600

.008

.080

. 125

.256

.375
508 1
.625 2
.750 2
. 375 2
.080 2
756 2
588 3

. 258 2

.000 2

. 125 2
. 258 2
. 375 2
.586 2
.625 2
759 1
.375 1
086
.758
.580
.250
. 086
.000
.088
.000

.008

9 . 256 8 . 880
9 586 0

9 . 758 8
10 088

!      
I

r " i

i

0

1
0
cn

 .

\
\\y .

\
\ :
_ i  ,_ \ :/ ' 

'
'. 
 

000

.008

088

pO . . . .

1
1
c
1 
t f.

: ' ,
; 5

X
E

.

: j
: , x

(
!

62
.93
.63
. 04
05

. 86
08

. 11
. 15
38
55
.98
.98
.33
.34
23
.05
.62
.24
.85

. 38
. 76
.92
98
.94
24
.52
.03
.74
.55
36
.20
.68
.66
.05
.84
.83
.63
.82
.02
82

..:

'

i
f.

^
cn
3
O
Si

10 km

BODY
V 1 =
. i
i
2

# 1
1 Y 2.
BODX

3 . 800
3 . 088

3 4.500
4
5
6
7

sun

5 . 060
6 . 660
6 . 586
6.588

FIELD FOP
FIELDX
0

1
1
1
1
2
2
2
2
3
3
3

4 
4 
4
4
5
5
5
5
6
6
6
6
7
f
7
7
3
3
3
3
9
9
9
9

10

I

i

t

1

.688

.258

.586

.756
. 806

. 256

.508
75 R

.000

.250

.586

.758
. 886
.258
508
.750
.000

. 258 

.586

.758
886

. 258
. 588
750

.808
. 258
.506

.759
000

.250

.588
. 758
.080

. 250

.566
. 758
.000

.258
508
.758
000

1''  

,

\

1

1

1
    !

DEHS =
= 2.1

BODZ
-1 .888

588
.588

0 000
.500
.500

-1 .088

flLL BOD IE
FIELDZ FI
0

0

0

0
0

8
0

0

0

1

0

1

0
0
0

8
0

0

0

8

8

1
O
cn

\
\
\>
.r

\

   j '»

\

/

.008

000

.008

.006

.800

.000

000

.000

.880

. 125
. 250
.375
.500

. 625 1

.750 1

.875 1

.680 1

.750 1

.500 1

.250 1

.880

. 125 1

.258 1

.375 1

.506 1

.625 1

.756

.375
. 000
.756
.500
.258
.800
.000

.008

.000

.088

.088

.080

.080

.000

rO, i . . .

i
i
t
c
1 
K I
  i 

i

X
I
X
X

I
X

1

X
X

X
t

X

  t
:/

1 n lem

. 1

s
ELD
82
.82
.03
03
84
.05
.86
88
11
.21
36
.59
.93
.21
.31
32 
.28 
.49 
55
.33
.97
.28
.31
.36

. 34
. 17
.98
.68
.53
.48
26

. 15

.07

.05
04
.03
83
.82
02
82
01

3;
^̂
Al
^
^_Al
^i
^
S
?^J
^

cn
3
O
0)̂ 



FIELD= 550S0 INCL= 60
STRIKES 50

BODY # 1 SUSCs .001

J BOOX BODZ
1
2
3
4
5
6
7

SUM

3.000 -1.

3 000
4.500
5.000 0.
6 . 000

6.500
6.500 -1.

FIELD FOR flLL

000

500
500

000
506

500

000

BODIES
FIELDX FIELDZ FIELD
0 .000 .122 -12

250 .122 -13

1
1
1
1
2
2
2
2
3
3
3
3
4
4
4
4
5
5
5
5
6
6
6
6
7
7
1?
7
3
3
8
8
9
9
9
'Hi

10

f  

.500 .122

.750 .122

.000 .122

-15
-17
-19

.250 .122 -21

.500 .122

.750 .122

.900 .122
. 250 . 247
. 500 . 372

-24
-28
-32
-22

1
.750 .497 61
.000 .622
.250 .747

. 500 . 872

.750 .997

.000 1.122

.250 .872

.500 .622
750 . 372
000 .122
.250 .247
.500 372
.750 .497
.000 .622
. 250 . 747
.500 .872
. 750 . 997
.000 1.122
.250 .872
.500 .622
. 750 . 372
.000 .122
.250 .122
.500 .122
.750 .122
.000 .122
.250 .122
.500 .122
.750 .122
.000 .122

      !  , ' ' v.

i o *'  
01 xx :

! * '

\  
s

\ :__K' v >
kf X,*  x

f '* '
1 t

' < -

1 x -
i '*'

__)' ; :

211
132
145
116
90
83
33

-112
-107

26
73
111
98
-2

-63
-70
-62
-76
-74
-63
-49
-40
-33
-23
-24
-21
-18
-16
-14

£

:< 
L X
>  y.

<  x
X f

- 1O km

.60
93

.49

.30

.43

.93

.86
30

.35

.27

.73

.09

.84

.37

.47

.55

.62
58

.67

.43

.61

.98
80
.42
05
73
0@

.55
72
.52
57

. 13
16
.46
38
.80
79
.57
94

. 77
96

10

cn
3
H

X
X 

x
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FIELD= 55000
STRIKES 50

BODY # 1
J BODX
1 3 000

2 3 . 000
3 4 . 500
4 5.000
5 6 . 000
6 6.500
7 6.500

SUM FIELD FOR
FIELDX FI

0 000 1

.250 1
. 500 1

. 750 1
1 . 000 1

1 . 250 1
1.500 1

1.750 1
2.000 1

2.250 1
2.500 1
2.750 1
3.000 1

3 . 250 1
3.500 1
3.750 1
4.000 1

4.250 1
4.500 1
4.750 1
5.000 1
5.250 1
5 . 500 1
5.750 1
6.000 1

6 . 250 1
6.500 1
6 750 1
7.000 1

7 250 1
7 . 500 1
7.750 1
8.000 1

3.250 1
8.500 1
3.750 ' 1
9.000 1

9 . 250 1
9.500 1
9 . 750 1

10.000 1

1 j t
j |! _k

O
cn

\

\^/
/
\\

/x"

r
,i   i '

IHCL= 60

SUSCs .001
BODZ

-1 000
.500

.500

0 .000

.506

.500

-1 .000

flLL BODIES
ELDZ FIELD
.122 -2.20
.122 -1.50
.122 -.47
.122 1.01
.122 3.16
.122 6.26
.122 10 73
.122 17.19
.122 26.52
.122 39.38
.122 58.42
.122 81.62
.122 103.82
. 122 115 60
.122 114.61
.122 105.21
.122 90.62
.122 71.76
.122 50.70
.122 34.11
.122 27.09
.122 27.47
.122 29.53
.122 26.88
.122 13.66 
.122 -11.30
.122 -39.03
.122 -57.18
.122 -62.72
.122 -60.57
122 -55.32

.122 -49.31
122 -43.49

.122 -33.24
.122 -33.64
.122 -29.63
122 -26.28

.122 -23.36

.122 -20.86

.122 -13.71
122 -16.85

.   nO   . . . .
'.,';
' l

-C
  *

"V.
x

X
X
X 

X
X f.

X
   'f.
    X
   X
    x
    X
  X

X

X
X - 
X

K - 
x   
X - 

x   

'i 10 km
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IHCL= 68 STRIKE^FIELD= 55888 
58

BODY # 1 SUSC= 
HftLF-LENGTH Y1=Y2= 1

881

._! BODX BODZ
1 3 . 888 -1 . 880
2 3 006 . 508
3 4.588 .588
4 5 . 888 8 . 888
5 6.888 .588
6 6.588 .58©
7 6.588 -1.888

SUM FIELD 
FIELDX

8 . 880
.258
508

. 758
1 .006

1 . 258
1 . 508
1 .750
2.008
2 . 250
2.508
2.750 
3.880 
3.250 
3 . 508 
3 . 750 
4.008 
4.258 
4 . 588
4.758
5.000

5.258
5.500
5 . 750
6 . 000

6.258
6.588
6.758
7 . 888
7.258
7.508
7.750
8 . 088
8.258
8.586
8 . 758
9 . 808
9.258
9 . 588
9.758

18.088
     1|

I
i

' ,; 

f'"' 

|

FOR -ftLL BODIES 
FIELDZ FIELD

.122 -2.24
.122 -2.59
.122 -3.81
.122 -3.52
. 122 -4 . 12
.122 -4.83
.122 -5.65
.122 -6.55
.122 -7.51
.247 1.81
.372 23.99
.497 88.58 
.622 228.01 
.747 195.13 
.872 155.14 
.997 123.72 

1.122 96.01 
.872 106.41 
. 622 76 . 84
.372 -49.42
.122 -27.85
.247 108.38
.372 145.59
.497 171.96
.622 153.82
.747 47.32
.872 -17.51
.997 -29.45

1.122 -25 84
.872 -36.28
.622 -34.98
. 372 -27 . 43
.122 -19 04
.122 -14.21
.122 -18.87
.122 -8.49
.122 -6 76
.122 -5.47
.122 -4.49
.122 -3.72
.122 -3.13

... ,o. ....
1 '  -* ro *:

01 * 
X -» 

\\ :: x *
* :: >: 
V ::>     *
.^ -   X

f .. x 
/'  -<.    

y . . A
J K\v '  x .

VI - . X
V -- X
v -  :    'v >: --

\-- x - 
V *   /   t    

^ xx :: **::
;:
\.
 -1O km

K>
3*»..

|̂̂
^

RESULTS
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FIELD= 55009 IHCL= 60 
59

STRIKE* FIELD= 55000 
50

INCL= 66 STRIKE*

BODY # 1
Yl= .1 Y2=

,1 BODX
1 3 . 600
2 3 . 060
3 4 . 500
4 5 000
5 6.000
6 6 . 500
7 6.500

SUM FIELD FOR

susc= .001
2. 1
BODZ

-1 .000
.500

.500

0. 000

.500

.500

-1 .000

fiLL BODIES
FIELDX FIELDZ FIELD
0 000

.258
. 506

.750
1 . 000

1 .250
1 . 509
1 .750
2 0«0

2 250
2.500
2.750
3 . 000

3. 250
3 . 506
3 . 750
4 . 080 1

4.250
4.500
4.750
5 . 006

5.250
5.500
5 . 750
6 . 000

6.250
6.500
6.750
7.006 1

7.250
7.500
7.759
8 . 000

3.250
8 . 500
3 . 750
9.00Q

9.250
9 . 500
9. 750

10.000

.122 - 98

.122 -.94

.122 -.33

.122 -.90

.122 -.61 

.122 -.16

.122 .51
. 122 2. 14
. 122 4 70
.247 16.25

. 372 38 . 60

.497 81.38

.622 153.31

.747 152.35

.872 130.94

.997 109.61

.122 89.16
872 103.62
.622 99.75
.372 47.32
.122 41 25
.247 93.70
.372 116.66
.497 125.42
.622 108 21
.747 51.29
.872 6.54
.997 -9.25
.122 -12.11
.872 -21.83
.622 -24.53
.372 -22.45
.122 -17.66
.122 -13.63
.122 -10.85
.122 -8.65
.122 -7.03
.122 -5.75
.122 -4.30
.122 -4.04
.122 -3.27

25
Î̂
^
*>
52s«N*
tX
Vi
5̂̂̂
>i
5̂̂
*»*
t*  *
S*

>̂i
*o
^
fe
X

10*-
01

3

BODY # 
Yl=-2. 
J
1
2
3
4
5
6
7

1 
1
BODX 

3 . 900
3.000

4.500
5.000

6.000

6 . 500
6.500

SUSC= . 
Y2 = - . 1

BODZ
-1.000

.500

.500

0 000

500

.500

-1 000

001

SUM FIELD
FIELDX
3 . 099
.250

. 500

.759
1 000
1 .250
1 . 509
1 . 750
2 . 00S 
2 . 250 
2 . 500 
2. 750
3.000

3.250
3.590
3.750
4.000

4.250
4.500
4 . 750
5 000
5 . 250
5. 500
5.750
6 . 000
6.250
6.506
6.750
7.006

7.250
7.500
7.750
8 000
8 . 250
8.506
8.750
9 . 090
9 . 250
9. 500
9.750

10.000

FOR flLL 
FIELDZ 

. 122 
. 122 
. 122 
. 122
122 

. 122 
. 122 
. 122 
. 122 
.247 
.372 
.497 
.622 
.747 
.872 
.997 

1 . 122 
.872 
.622 
.372 
. 122 
.247 
.372 
.497 
.622 
.747 
.872 
.997 

1 . 122 
.372
622
372 

. 122 
. 122 
. 122 
. 122 
. 122
122 

. 122 
. 122 
. 122

BODIES 
FIELD
-3 31
-4.01
-4 91
-5 . 33
-7 29
-9. 13

-11.62
-15.41
-20.64
-23.48
-26. 16
-26.53
-20.69
-12.74
-7.06
-3.64
-2.11
-28.49
-87.96
-129.09
-169.86
-142.39
-124.06
-106.49
-80.53
-59.23
-47.90
-36.29
-27.27
-29.26
-25.27
-18.25
-12.06
-9.41
-7.32
-5.91
-4.79
-3.98
-3.29
-2.77
-2.50

1
!^

o en

10 km
I 10 km 37


