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ABSTRACT 

The CONTUR program was modified from a program i n i t i a l l y designed by 
CALCOMP to generate contour maps from any da ta se t for any CALCOMP d i g i t a l 
p l o t t i n g systems. 

A contour map can be drawn from data entered as an array 
of 2-values, corresponding to regularly spaced data in X and 
Y. Also a grid can be created from i r regular ly spaced data 
poin ts , and then the contour map can be drawn. 

The grid is calculated by using a leas t -square bivar ia te 
polynomial determined from a few neighbors for each grid mesh 
point , or determined as a trend surface from a l l the data 
points . 

The program has been updated in severa l s teps by the U.S. Geological Survey 
(USGS) and the Bureau de Recherche Geologique e t Mineries (BRGM) programmers, 
so tha t the s i ze of the program was g r e a t l y reduced, a few more input para
meters were added, and a few e r r o r s occurr ing during the p lo t was suppressed. 

I t i s advised to read the CALCOMP Manual (Calcomp, 1973) to fu l ly under
stand how CONTUR works, and the documentation of the program CTRL2D which was 
designed by USGS programmers to prepare the input f i l e s for CONTUR. 

SOURCE DECK LOCATION AND UPDATE STATUS 

The FORTRAN s o u r c e program i s s c a t t e r e d i n t o e i g h t 
o v e r l a y s : CONTOO.FTN, CONTIO.FTN, CONT20.FTN, CONT30.FTN, 
CONT40.FTN, CONT50.FTN, CONT60.FTN, CONT70.FTN. These 
o v e r l a y s and t h e t a s k image CONTUR.TSK a r e oh t h e sys tem d i s k 
of t h e DGMR PDP-11/4 5 computer under t h e UIC of [ 2 2 , 5 0 ] . 

This r e p o r t r e c a p i t u l a t e s a l l t he u p d a t e s which have been 
made t o t he program. 
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DESCRIPTION OF COMPUTED QUANTITIES 

The computed quantities are the same as in the original 
program designed by CALCOMP (1974). 

DESCRIPTION OF THE PROGRAM 

Main modifications 

The following is a list of the main modifications from 
the CALCOIP version. 

1) The size of the grid to be plotted is increased from 
2000 to 2500 pointSi 

2) If the size of the grid to be plotted is bigger than 
2500, use the program CTRL2D before 
running CONTUR. It will divide the map in several 
parts and calculate the new parameters of the control 
cards. Thus, there is no limit to the size of the 
grid, except the time used for running CONTUR, 
considering that a crash may occur during a long run 
when using the DGMR PDP-11/45 computer. 

3) The size of the grid to be calculated is increased 
from 2000 to about 32000 x 32000, with a number of 
input data points limited to about 32000. If the 
grid is bigger than 2500, it will be calculated but 
not plotted. If a plot is desired, see section 2. 

4) To calculate the grid,.the search for neighbors can 
be made either in a square of variable size (CALCCMP 
version), or in a circle of constant radius. 

5) The program does not plot areas with blank values. 

6) For the plot, the program takes care of"the 
multi-crosses in the same sub-cell of the same 
track, thus avoiding track looping. 

7) The contour levels can be equidistant (CALCC»1P 
version), or chosen level by level. In the latter 
case, the number of levels is limited to 200, and the 
labels written on the curves may be different from 
the values of the contour levels. 

8) The number of overlays is reduced from 19 to 7. 

9) The scratch files are opened and closed in the 
overlays where they are needed, thus reducing the 
number of files open at the same time. There is now 
a maximum of five (no gridding) or six (gridding) 
files open simultaneously, instead of eight (CALCOMP 
version). ^^ 



Overlays 

The overlay structure is as follows: 

—CONT 10 
—CONT20 
—CONT 30 

CONTOO 1 CONT40 
—CONT 50 
—CONT60 
—CONT70 

The following is a brief description of the routines. 

CONTOO: Main program 

CONTI0: 

CONT20: 

CONT30: 

CONT40: 

Initialization and termination routines 
INITA: initialize parameters and plot 
FINI: terminate CONTUR program activity 

Routines for reading and decoding control cards 
CONTL: 
CRDSl: 

CRDS2: 

DRWCD: 

read control cards 
decode LEVL, POST, RDGD, TREN control 
cards, and read Z-values of pre-gridded 
data 
decode MESH, NAOR, NDEC, PNCH, PRNT, 
REGN, TICK, TITL control cards 
decode DRAW control card 

Routines for reading {X, Y, Z) input data 
points and sorting them into segments 
GRDCDi 
GTPTS: 

SEGSl! 

SEGS2: 

SRTPT: 

decode GRID control card 
read and print (X, Y, Z) input data 
values, find min/max of X, Y, Z values 
prepare scratch file to store (X, Y, 2) 
input data points into segments 
separate (X, Y, Z) input data points 
into segments, sort, and store into 
scratch file 
sort (X, Y, 2) values with increasing 
X-value 

Routines for calculating the grid 
GRID: main routine to calculate the grid 

calculate least-square polynomial and 
Z-value for one grid intersection 
calculate X, Y range of neighborhood 
locate segment of (X, Y, Z) input data 
points corresponding to point to 
calculate 
invert matrix of coefficients of 
least-square polynomial 

EVAL: 

GRDST: 
GTSEG: 

INVRT! 



NABOR: find neighbors surrounding point to 
calculate 

NORMS: calculate coefficients of least-square 
polynomial 

RANGE: find range of (X, Y, Z) values of 
neighbors 

VALUE: calculate Z-value from least-square 
polynomial coefficients 

WATES: calculate weight for each neighbor 
XTRMS: find min/max of (X, Y, Z) values of 

neighbors 

CONT50: 

CONT60 

CONT70; 

Routines for calculating the grid for a trend 
surface 
TREND: main routine to calculate the grid 
EVALT: calculate least-square polymonial and 

Z-value for all grid intersections 
GRDS2: initialization for calculation of the 

trend surface 
INVR2: invert matrix of coefficients of 

least-square polymonial 
N0RM2: calculate coefficients of least-square 

polynomial 
RANG2: find range of (X, Y, Z) values of all 

input data points 
VALy2: calculate Z-value from least-square 

polynomial coefficients 

Routines for plotting Z-values, print and/or 
punch grid values 
SETUP: plot map title and boundaries, read 

Z-values of the grid 
punch Z-values of the grid 
print Z-values of the grid 
plot Z-values of (X, Y, Z) input data 
points, plot Z-values at each grid 
intersection 
plot a tick mark at each grid 
intersection 

PNCHR: 
PRNTR: 
SET2: 

TICKS; 

Routines for plotting the contour lines 
DRAW: 
AJOIN: 

CLNUM: 

CSUB 

main routine to plot the contour lines 
find sub-cell next to origin of track, 
to prepare for second part of track 
select label of the contour level and 
calculate the number of characters of 
label 
find if sub-cell has already been 
crossed by current contour level, and 
check for blank values in current grid 
cell 



GRCK: determine if contour level crosses any 
border of current grid cell 

GTINT: find coordinates of the point where 
track goes through sub-cell 

LABEL: plot label on track 
SLOPE: calculate angle parameters for labeling 
MATGT: get 4 x 4 matrix of grid values . 

surrounding current grid cell 
FLAGS: calculate missing value for edge of map 
CBLANK: check for blank values in first/last 

row/column of 4 x 4 matrix, and replace 
by the mean of surrounding Z-values. 

SERCH: find cross-over of track on grid cell 
borders 

SUBGD: divide grid cell into sub-grid, and 
calculate Z-values of sub-grid using 
third order Lagrangian interpolation 
technique 

FLAGR: interpolate using Lagrangian floating 
three point technique 

TRAK: draw contour line through current 
sub-cell, find next sub-cell 

Table 1 indicates the relations between all the routines 
of the program CONTUR, by specifying the calls needed by each 
routine. 
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Table 1.— Calls needed by each. rout ine . 

Overlay Routine Cal ls Called by 

CONTOO 

CONTI0 

CONT20 

CONT30 

MAIN 

I N I T A 

F I N I 

CONTL 
CRDSl 
CRDS2 
DRHCD 

GRDCD 
CSTOTS 
SEGS1 
SEGS2 
SRTPT 

CONTL, DRAW, F I N I , GRDCD, GRID, 

I N I T A , SETUP, S E T 2 , TREND 

(XYLIBF4P) 

( x y L I B F 4 P ) 

CBDS1, CRDS2, DRWCD 

{XVLIBF4P) 

GTPTS, SEGS1, SEGS2 

SBGS1, SRTPT 

MAIN 
MAIN 

MAIN 
CONTL 
CONTL 
CONTL 

HAIN 
GRDCD 
GRDCD, SEGS2 
GRDCD 
SEGS2 

CONT40 GRID 

EVAL 

GRDST 
SrSEG 
INVRT 
NABOR 
NORMS 
RANGE 
VALUE 
WATES 
XTRMS 

EVAL, GRDST, GTSEG, NABOR, WATES, 
XTRMS 
INVERT, NABOR, NORMS, RANGE, VALUE, 
WATES 

MAIN 

GRID 

GRID 

GRID 
EVAL 
GRID, EVAL 
EVAL 
EVAL 
EVAL 
GRID, EVAL 
GRID 

CONT50 TREND 
EVALT 
GRDS2 
INVR2 
N0RM2 
RANG2 
VALU2 

EVALT, GRDS2, RANG2 
INVR2, NORM2, VAL02 

MAIN 
TREND 
TREND 
EVALT 
EVALT 
TREND 
EVALT 

CONT60 SETUP 
FNCHR 
PRNTR 
SET2 
TICKS 

PNCHR, PRNTR, (XYLIBF4P) 

TICKS, (XYLIBF4P) 
(XyLIBF4P) 

MAIN 
SETUP 
SETUP 
MAIN 
SET2 

CONT70 DRAW AJOIN, CLNUM, CSUB, GRCK, GTINT, 
LABEL, MATGT, SERCH, SUBGD, TRAK, 
(XYLIBF4P) 

AJOIN 
CLNUM 
CSUB 

GRCK 
GTINT 
LABEL 
SLOPE 
MATGT 
CBLANK 
FLAG3 
SERCH 
SUBGD 
FLAGR 
TRAK 

CSUB 

SLOPE, 

CBIANK, 

CSUB 
FLAGR 

CSUB, ( 

(XYLIBF4P) 

, FLAG3 

XYLIBF4P) 

DRAW 
DRAW 
DRAW, AJOIN, 
SERCH, TRAK 
DRAW 
DRAW 
DRAW 
LABEL 
DRAW 
MATGT 
MATGT 
DRAW 
DRAW 
SUBGD 
DRAW 
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Modifications routine by routine 

1) Main program (CONTOO) 
The main program contains the calls of the main 
routines only. 

2) INITA •( CONTI 0) 
Initialization of the constants is contained in DATA 
statements. The scratch files FOR001.DAT and 
FOR00 2.DAT are opened to be created, then closed. 
The control data file CONTUR.CTR is opened to read 
the names of the input data file, the printer file, 
the output grid file, the plotter file, and the 
general title. The input data file is opened; the 
printer file is opened; the output grid file- is 
opened to be created, then closed; and the plotter 
file is initialized. The general title is plotted. 

3) FINI (CONTIO) 
The pen is moved outside the previous map and the 
plotter file is closed. The control data file and 
the input data file are closed. The scratch files 
FOR001.DAT and FOR002.DAT are opened, then closed 
and deleted. The output grid file is opened, then 
closed if there are data in it, or closed and 
deleted if there are no data. The printer file is 
closed. 

4) CONTL (CONT20) 
No change. 

5) CRDSl (CONT20) 
The scratch file FOR001.DAT is opened to store Z 
values of pre-gridded data, then closed. The 
equidistant or non-equidistant levels are read in. 

6) CRDS2 (CONT20) 
No change. 

7) DRWCD (CONT20) 
The second DRAW card, containing the parameters 
ZBLANK, XORIG, YORIG, is read in. The pen is moved 
from the last origin to the new origin. 

8) GRDCD (CONT30) 
The scratch file FOR002.DAT is opened to store (X, 
Y, Z) input data points, then closed. 

9) GTPTS (CONT30) 
No change. 
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10) SEGSl (CONT30) 
No change. 

11) SEGS2 (CONT30) 
If the number of points per segment is greater than 
500, the number of segments is increased and the 
search is started again. The scratch file 
FOR004.DAT is opened to store the points by segment, 
then closed. The points are sorted with increasing 
X before being stored on file. The structure of the 
scratch file is as follows: 
- record number 1: number of points in segment 1, 

location of first point of segment 1 
- record number 2: number of points in segment 2, 

location of first point of segment 2 

- record number NSEGS: number of points in segment 
NSEGS, location of first point of segment NSEGS 

- record number NSEGS+1: (X, Y, Z) coordinates of 
first.point of segment 1 

- record number NSEGS+2: (X, Y, Z) coordinates of 
second point of segment 1 

and so forth. 

12) SRTPT (CONT30) 
This is a new routine from J.-P. Veyrier of BRGM. 

13) GRID (CONT40) 
The scratch file FOR001.DAT is opened to store the 
calculated grid, then closed. The scratch file 
FOR00 4.DAT is opened to read the segments, then 
closed and deleted. This routine prints the number 
of calculated points, the mean of the number of 
input points necessary for interpolation, the number 
of calculated points equal to the input data points, 
and the number of undefined points. 

14) EVAL (CONT40) 
The arrays RVEC, WD, XD, YD, ZD are reduced from 687 
to 500. This was possible with an EQUIVALENCE 
statement with array Z, which is not used in this 
overlay. 

15) GRDST (CONT40) 
There are a few minor changes due to the new 
parameter RADIUS, which is the radius of the circle 
of neighborhood. 
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16) GTSEG (CONT40) 
In the CALCCMP version, this routine was reading all 
the points of the segment around the point to 
calculate XG, YG. Now it reads the number of points 
and the location in the scratch file of the first 
point of the segment around XG, YG. 

17) INVERT (CONT40) 
No change. 

18) NABOR (CONT40) 
There are a few changes due to the new parameter 
RADIUS. In the case of the search for neighbors in 
a circle, if the number of neighbors is insuffi
cient, the Z-value of the calculated point is 
set to the blank value of -1.E35. In the CALCOMP 
version, the search started from the first point of 
the segment; now the search starts from the first 
good point found by the previous search. 

19) NORMS (CONT40) 
No change. 

20) RANGE (CONT40) 
No change. 

21) VALUE (CONT40) 
No change. 

22) WATES (CONT40) 
No change. 

23) XTRMS (CONT40) 
No change. 

24) . TREND (CONT50) 
The scratch file FOR001.DAT is opened to store the 
calculated grid, then closed. The scratch file 
FOR002.DAT is opened to read (X, Y, Z) input data 
points, then closed. 

25) EVALT (CONT50) 
The parameter EPS used in INVR2 is changed from 
0.00001 to 0.0001. 

26) GRDS2 (CONT50) 
No change. 

27) INVR2 (CONT50) 
No change. 
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28) N0RM2 (CONT50) 
No change. 

29) RANG2 (CONT50) 
No change. 

30) VALU2 (CONT50) 
No change. 

31) SETUP (CONT60) 
The title is plotted with letters big enough to fill 
the width of the map, with a maximum character 
height of 0.4 inches. This routine can either plot 
the boundaries of the map, or put a '+' at each 
corner of the map, and(or) put a '+' at each 
,internal corner in the case of a multipart map. The 
scratch file FOR001.DAT is opened to read Z-values, 
then closed. If the grid is too big it will not be 
plotted. 

32) PNCHR (CONT60) 
The output grid file is opened so that the Z-values 
are appended to the end, then the file is closed. 

33) PRNTR (CONT60) 
The Z-values are printed on the printer file, except 
when the Z-value is equal to the blank value of 
-1.E35. 

34) SET2 (CONT60) 
If plotting of the Z-values of the input data points 
was requested, the scratch file FOR00 2.DAT is opened 
to read and plot these Z-values, then closed. The 
new limits for multipart maps are calculated. 

35) TICKS (CONT60) 
The tick marks are plotted, taking into account the 
new limits for multipart maps. 

36) DRAW (CO?IT70) 
This routine takes care of equidistant or non-
equidistant contour levels. The percentage of 
cells crossed by each contour level is given. There 
is no plot in a cell where one or more of the four 
points has a blank value. This routine keeps 
reference of the sub-cells where multicrosses of the 
same contour level occur; there is a maximum of ten 
such sub-cells. If the current track is looping 
inside a sub-cell, an error message is produced and 
the plot continues with the next track. When the 
plot is complete, the pen goes back to the local 
origin (down-left corner of the map). 

15 



37) AJOIN (CONT70) 
This routine checks if there is a blank value in the 
chosen grid cell, and if the chosen sub-cell has 
already been crossed. 

38) CLNUM (CONT70) 
The number of statements was reduced by a factor of 
five by introducing an ENCODE statement. 

39) CSUB (CONT70) 
This is a new routine which checks if a sub-cell has 
already been crossed. If this is the case, it 
checks in the table to determine if it is a 
multicross sub-cell. The second option is used to 
find if there is a blank value in one of the four 
points of the grid cell. 

40) GRCK (CONT70) 
The grid cell is discarded if there is one blank 
value among the four points. The range of Z-value 
for the search of crossing of the track in the grid 
cell is reduced. 

41) GTINT (CONT70) 
No change. 

42) LABEL (CONT70) 
No change. 

43) SLOPE (CONT70) 
No change. 

44) MATGT (CONT70) 
There is a check for blank value in the 4 x 4 matrix 
surrounding the current grid cell. 

45) FLAG3 (CONT70) 
This routine takes account of the blank values to 
calculate the missing row/column at the edge of the 
map. 

46) CBLANK (CONT70) 
This is a new routine which checks for blank value 
in the 4 x 4 matrix surrounding the current grid 
cell. If a blank value is found, it is replaced by 
the mean of the Z-values of the two or three nearest 
points. 

47) SERCH (CONT70) 
This routine checks if the sub-cell has already been 
crossed. 
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48) SUBGD (CONT70) 
No change. 

49) FLAGR (CONT70) 
No change. 

50) TRAK (CONT70) 
This routine checks for multicrosses in the same 
sub-cell and keeps references of them in a table. 
When the plot in the sub-cell is complete, the 
routine calculates the adjacent sub-cell, and for 
each case it checks if the new sub-cell is at cell 
edge or map edge. If it is at cell edge, it checks 
for blank value in the next grid cell. 

Files used in the program 

The nine files used in the program CONTUR are described 
in table 2. Table 3 indicates the opening and closing of 
files in each overlay. 

Input cards 

There are two kinds of input cards: control data cards, 
which are in the control data file, and input data cards (or 
records), which are in the input data file. 

Table 4 indicates in which routines the control data 
cards are read in and decoded. The input data records are 
read in"CRDSl for pre-gridded data, and in GTPTS for 
ungridded data. 

Size of the program 

The source program is scattered into eight overlays: 
CONTOO.FTN, CONTIO.FTN, CONT20.FTN, CONT30.FTN, CONT40.FTN, 
CONT50.FTN, CONT60.FTN, and CONT70.FTN. It requires 247 
blocks of disk space in the PDP-11/45 computer, and the task 
image CONTUR.TSK requires 208 blocks. 
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Table 2.—Fi l e s used i n the pvogvam CONTUR 

Logical unit 
number 

Variable used as 
logical unit number 

Name of 
file Description 

CO 

1 

3 

4 

5 

6 

7 

8 

9 

IGDFL 

IPTFL 

JPTFL 

KSEGS 

ICARD 

JPNTR 

J PNCH 

lUNIT 

ITERM 

DB1:FOR001.DAT 

DBl:FOR002.DAT 

DBl:FOR004.DAT 

DBO:CONTUR.CTR 

TI: 

scratch file, containing 
Z-input or calculated grid 

scratch file, containing 
X, Y, Z input data points . 

plotter file 

scratch file, containing 
X, Y, Z points hy segments 

control data file 

printer file 

output grid file 

input data file 

terminal file 



Table 3.—Opening and c los ing of the f i l e s of the pvogram CONTUR 

Logical unit 
nuinber 

CONTOO CONTIO 
INITA FINI 

CONT20 CONT30 CONT40 CONT50 CONT60 CONT70 

vp 

1 

2 

3 

4 

5 

6 

7 

8 

9 

o-c 

o-c 

o 

0 

o 

o-c 

0 

0-D 

O-D 

C 

C 

C 

0 - E 

c 

O-c 

X 

X 

X 

X 

o-c 

o-c 

X 

o-c 

X 

X 

X 

o-c 

X 

O-D 

X 

X 

X 

O-c 

O - c 

X 

X 

X 

X 

o-c 

O-c 

o-c 

X 

X 

X 

o-c 

X 

X 

X 

X 

X 

o-c 

O - open E - close and delete if empty 
C - close X - opened 
D - close and delete 



Table 4.—Reading and decoding of c o n t r o l da ta cards 

Card name 

DRAW 
FMT 
GRID 
LEVL 
MESH 
NAOR 
NDEC 
PNCH 
POST 
PRNT 
RDGD 
REGN 
STOP 
TICK 
TITL 
TREN 

Read in routine 

CONTL, 
CONTL 
CONTL 
CONTL, 
CONTL 
CONTL 
CONTL 
CONTL 
CONTL 
CONTL 
CONTL 
CONTL 
CONTL 
CONTL 
CONTL 
CONTL 

DRWCD 
(card. 

CRDSl 

(card), 

format) 

CRDS2 

Decoded in routine 

DRWCD 

GRDCD, GTPTS 
CRDSl 
CRDS2 
CRDS2 • 
CRDS2 
CRDS2 
CRDSl 
CRDS2 

. CRDSl 
CRDS2 

CRDS2 
(title) 

CRDSl 
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PROGRAM OPERATION 

Input files 

Two input files are necessary to run the program: the 
control data file and the input data file. 

Control data file 

The control data file must be named CONTUR.CTR. It may 
have been created by the program CTRL2D, or by using the EDI 
utility program. 

The structure of the control data file is shown in figure 
1. The first five cards of the file are as follows: 

1) input data filename (80 characters) 
2) printer filename (80 characters) 
3) output grid filename (80 characters) 
4) plotter filename (80 characters) 
5) general title: a 40-character title which will be 

plotted at 90° direction, before all other plots 

Note that the last character of a filename must be a null 
character. It is automatically inserted when using the 
program CTRL2D. Note that only the first 32 characters of a 
filename are used by the computer. 

' ^ -following qrG description^of the other control cards. 
Most of them are identical to those described in the 
CALCOMP's CONTOUR Applications Software Manual (1974). 

DRAW Card 

It is made up of two cards and initiates the drawing of a 
map. 

First DRAW Card 

Columns 

1-5 

6-10 

11-20 

21-30 

Parameter 

TYPE 

FMAPX 

FMAPY 

DRAWl 

blank 

width of map to be drawn, in inches 
(default = 10) 

height of map to be drawn, in inches 
(default = 10) 
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Pregri( 
r 

FM' 

aded data 

r* 

PRNT 

RDGD* 

LEVL 

MESH 

NDEC 

TICK 

TITL 

DRAW 

INPUT DATA FILENAME 

PRINTER FILENAME 

OUTPUT GRID FILENAME! 

PLOTTER FILENAME 

GENERA L TITLEl 

Ungridded 

FMT 

NAOR 

REGN 

TREN 

PRNT 

GRID* 

LEVL 

MESH 

NDEC 

PNCH 

POST 

TICK 

1 

STOP 

TITL 

DRAW 
1 

data 

* This card must be present in the first control card set, 

Figure 1. Structure of the control data- tile. Use as many 
control card sets of either type as the number of 
desired maps, boxed cards are essential. 
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Columns Parameter 

31-40 SN 

41-50 SM 

number of divisions in the X 
direction that each grid cell is to 
be divided into 
(default = 4, max = 10) 

number of divisions, in the Y 
direction, that each grid cell is to 
be divided into 
(default = 4, max = 10) 

51-60 IBXOPT boundary parameter 
= 0, draw box boundary 
= 1, put a '+' at each external 
corner, no boundary drawn 

= 2, draw box boundary, and put a '+ 
at each.internal corner 

= 3, put a '+' at each internal and 
external corner, no boundary drawn 

(default = 0) 

Second DRAW Card 

1-5 

6-10 

11-20 

21-30 

31-40 

Note; 

TYPE DRAW 2 

blank 

ZBLANK 
Z-value given to blank areas (where 
there will be no contours). If there 
is no blank area, ZBLANK should be a 
Z-value different from all those of 
the data set. ZBLANK should be equal 

• to -1.E35 for ungridded data, 
(default = 0) 

XORIG X-coordinate of down-left corner of 
boundary of map, in inches, 
(default = 0) 

YORIG Y-coordinate of down-left corner of 
boundary of map, in inches, 
(default = 0) 

an external corner is one of the corners of the 
area defined by the parameters FMAPX, FMAPY. An 
internal corner is inside this area, at a distance 
of one row and column from the corresponding 
external corner. It is used in the case of 
multipart maps (see the documentation of program 
CTRL2D for this kind of map). 
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FMT Card 

It is made up of one card containing the TYPE parameter, 
and one card containing the format. It describes the format 
used to read the input data file. It remains in effect until 
changed by another FMT card. 

First FMT Card 

Columns Parameter 

1-4 TYPE 

Second FMT Card 

FMT 

1-80 FRMT execution time format statement that 
describes data to be read in 
- for pre-gridded data, the FMT card 
must be supplied, at least for the 
first map. The format should 
uniquely describe one row or column 
of the grid 

- for ungridded data, the format 
should uniquely describe one data 
point by its alphanumeric field and 
its three coordinates. 

default = previous format, or (A4, 
6X, 3F10.0) 

GRID Card 

This card initiates the creation of a grid and specifies 
if ungridded data points are to be read in or not. NX, NY 
remain in effect until changed. IXPOS, lYPOS, IZPOS remain 
in effect for only this GRID card. 

1-4 TYPE GRID 

5-10 

11-20 NPT 

blank 

number of data points used for 
gridding 
- if NPT is a positive number, the 
program tries to read that number 
of records on the input data file. 
The last record of the data set may 
be followed, if desired, by a 
record containing the word 'END' in 
the alphanumeric, field with the 
format used to read the data. If 
less than NPT records „-<, found, the 

number of data records^Will be 
kept as the NPT value 
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Columns Parameter 

21-3 0 NX 

31-4 0 NY 

- if NPT is a zero, the program will 
count the number of data records 
preceding the word 'END' in the 
alphanumeric field, or preceding 
the end of input data file 

- if NPT is a negative number, the 
program uses the NPT records of the 
previous data set. If there are no 
such records, the program prints an 
error message and stops. 

(default = 0, max = about 32000) 

number of grid divisions in the 
X-direction that the map is to be 
divided into. Note that the number 
of columns of the grid is NX+1. If 
NX<^ 0, the NX value that was used 
for the previous grid is used, 
(default = 20) 

number of grid divisions in the 
Y-direction that the map is to be 
divided into. Note that the number 
of rows of the grid is NY+1. If 
NYC' 0, the NY value that was used 
for the previous grid is used, 
(default = 20) 

41-50 IXPOS relative position of X-coordinate in 
the data records 

51-60 

61-70 

lYPOS relative position of Y-coordinate in 
the data records 

IZPOS relative position of Z-coordinate in 
the data records. (if IXPOS< = 0, 
default values for IXPOS, lYPOS, 
IZPOS, are 1, 2, 3) 

LEVL Card 

This card defines the Z-values to be contoured. If the 
contour levels are defined one by one, there must be as many 
LEVL cards as the number of Z-values to be contoured. This 
card remains in effect for only one DRAW card. If this card 
is omitted for a data set, the program will attempt to 
calculate SLVL, DLVL, ELVL to give 10 satisfactory constant 
contour intervals (11 levels). 

25 



Columns Parameter 

1-4 TYPE LEVL 

5-10 blank 

11-20 SLVL - lower Z-value on which contouring 
is to begin, if contour interval is 
constant 

- Z-value to be contoured, if contour 
levels are defined one by one. 

(no default) 

21-30 DLVL - contour interval (>0), if contour 
interval is constant 

- <̂  0 if contour levels are defined 
one by one. 

(default = 0) 

31-40 ELVL - last (upper) contour level to be 
contoured, if contour interval is 
constant 

- label to be plotted on contour 
level defined by SLVL, if contour 
levels are defined one by one {= 0, 
if same value as SLVL) 

Note: to plot the label "0" on a 
contour level, ELVL must be a nonzero 
value Such that it will be plotted 
as a zero value, taking Into account 
the parameter NDEC of MESH or NDEC 
card (ELVL = 0.01 will be plotted as 
"0." if NDEC = 0 , or as "0.0" if NDEC 
= 1). 
(default = 0) 

MESH Card 

The presence of this card instructs the program to make a 
tick mark at each grid intersection and to plot the Z-value 
at that location. HEIGT remains in effect for only one DRAW 
card, but NDEC remains in effect until changed by another 
MESH card or by a NDEC card. 

1-4 TYPE MESH 

5-10 blank 

11-20 HEIGT height of numbers to be plotted 
showing the Z-value at each grid 
intersection, 
(default = 0.07 inches) 
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Columns Parameters 

21-30 NDEC number of digits to follow decimal 
point for numbers to be plotted at 
each grid intersection, for 
annotating individual contour lines, 
and for posting the values of (X, Y, 
Z) input data points, 
(default = 0 ) 

NAOR Card 

This card indicates how to determine the least-square 
polynomial used to calculate the grid. It remains in effect 
until changed by another NAOR card. 

1-4 TYPE NAOR 

5-10 

11-20 

21-30 

31-40 

blank 

NABRS minimum number of (X, Y, Z) input 
data points used in the determination 
of each individual grid mesh point, 
default = the exact number of normal 
equations required for the order of 
the polynomial used to approximate 
the surface 

= (IORD**2+3*IORD+2)/2 
(recommended =12) 
If a trend surface is being 
generated, the program uses all the 
input data points in the 
determination of the equation 
describing the surface 

lORD order of bivariate polynomial used to 
approximate the surface when 
determining a grid mesh point. If 
the matrix of normal equations is 
nearly singular when a trend surface 
is being generated, the program 
reduces the order by one and tries 
again, 
(default = 1, max = 4 ) 

RADIUS radius of circle of neighborhood sur
rounding each individual grid mesh 
point. Each mesh point is determined 
by all (X, Y, Z) input data points 
which are inside the circle. If 
there are not enough data points 
inside the circle, the grid mesh 
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Columns Parameter 

point will have the value Z = -1.E35. 
If = 0, the program uses the number 
of input data points defined by 
NABRS. 
(default = 0) 

NDEC Card 

This card is necessary if a MESH card is not present and 
it is desired to assign NDEC a nonzero value for contour line 
annotation, and, if a POST card is present, for posting the 
values of the (X, Y, Z) input data points. NDEC remains in 
effect until changed by another NDEC card or by a MESH card. 

1-4 TYPE NDEC 

5-10 blank 

11-20 NDEC number of digits to follow decimal 
points for annotating individual 
contour lines, and for posting the 
values of (X, Y, Z) input data 
points, 
(default = 0) 

PNCH Card 

The presence of this card instructs the program to punch 
out, on the output grid file (disk or magnetic tape), the 
array that has been created by the grid routine. The grid is 
punched by rows from left to right, five values per record in 
format 5E14.6. Columns 71-74 of each record contain the row 
number, and columns 75-80 a record sequence number. It 
remains in effect for only one DRAW card. 

1-4 TYPE PNCH 

POST Card 

The presence of this card instructs the program to plot 
the locations and values of the (X, Y, Z) input data points. 
It remains in effect for only one DRAW card. 

1-4 TYPE POST 

5-10 blank 
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Columns Parameter 

11-20 

21-3 0 

PSTHT height of numbers to be plotted 
showing the Z-values of the (X, Y, Z) 
input data points, and height of the 
corresponding tick marks, 
(default =0.07 inches) 

NVALU indicates if Z-values of the (X, Y, 
Z) input data points are to be 
plotted. 
= 0, plot tick marks only 
= 1, plot tick marks and Z-values 
(default = 0) 

PRNT Card 

The presence of this card instructs the program to print 
the Z-value array that is to be drawn, and optionally print 
the (X, Y, Z) input data points. It remains in effect for 
only one DRAW card. 

1-4 TYPE PRNT 

5-10 

11-20 

blank 

NPRNT indicates if (X, 
points are to be 
= 0, no print 
= 1, print 
(default = 0) 

Y, Z) input data 
printed. 

RDGD Card 

This card instructs the program that a pre-gridded 
Z-value array is to be read in and gives the dimensions of 
the array. The Z-values read in remain in effect until 
changed by another RDGD card. 

1-4 TYPE RDGD 

5-10 

11-20 NNX 

blank 

number of columns in the data array 
to be read in. 
(no default) 

21-30 NNY number of rows in the data array to 
be read in. 
(no default) 
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Columns 

31-40 

Parameters 

MANNR flag to indicate how data is to be 
read in. 
= 1, read data in by columns, top to 
bottom. 

= 2 , read data in by rows, left to 
right, 

(default = 2) 

Note: first row read in is along top 
of map, first column is at left edge. 

REGN Card 

This card describes the (X, Y) limits of the grid that is 
to be produced. If this card is omitted, the limits used are 
those found by examining the data points. It remains in 
effect for only one GRID card. 

1-4 

5-10 

11-20 

21-30 

31-40 

41-50 

STOP Card 

TYPE REGN 

blank 

XMPMN minimum X-value of the grid to be 
produced, in data units, 
(no default) 

XMPMX maximum X-value of the grid to be 
produced, in data units, 
(no default) 

YMPMN minimum Y-value of the grid to be 
produced, in data units, 
(no default) 

YMPMX maximum Y-value of the grid to be 
produced, in data units, 
(no default) 

This card terminates CONTUR program activity. 

1-4 TYPE STOP 

TICK Card 

The presence of this card instructs the program to make a 
tick mark at each grid intersection, even though it does not 
plot the grid mesh values. It remains in effect for only one 
DRAW card. 
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Columns Parameter 

1-4 TYPE TICK 

TITL Card 

This card is made up of one card containing the TYPE 
parameter and one card containing the title. The title'is 
drawn just below the map in letters whose height is such that 
the title will fill the width of the map, without exceeding a 
height of 0.4 inches. It remains in effect until changed by 
another TITL card. 

First TITL Card 

1-4 TYPE TITL 

Second TITL Card 

1-80 TITL up to 80 characters of the desired 
title for the map. 

TREN Card 

The presence of this card tells the program that the grid 
to be produced should be a trend surface. It remains in 
effect for only one GRID card. 

1-4 TYPE TREN 

Input data file 

This file contains two kinds of data records. 

1) The- first type of record contains the (X, Y, Z) 
input data points from which a grid will be created. 
The first field of the record is an alphanumeric 
field; the word 'END' in this field tells the 
program that the last input point for the current 
data set was reached. The location of the (X, Y, Z) 
and alphanumeric fields is specified by the FMT 
control card. The order in which the (X, Y, Z) 
fields appear in the record is specified on the GRID 
control card. 

2) The second type of record contains the Z-values of a 
rectangular array of pre-gridded data. The FMT and 
RDGD control cards control the reading of this kind 
of data. 
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Error messages 

The error messages appear on the printer file. Some of 
them appear on the terminal as well, so that the user can 
abort the program if desired. 

1) *** BAD OR MISPLACED CARD *** 

Routine: CONTL (CONT20) 
Explanation: the card was read, but did not 

contain correct information in the 
first four columns, or the card 
was not located correctly 

Program action: stop 
User action: correct the control card 

2) *** NO MORE CONTROL CARDS FOLLOWING A 'LEVL' CARD *** 

Routine: CRDSl (CONf20) 
Explanation: in case of contour levels entered 

one by one, the program finds no 
control card following such a LEVL 
card 

Program action: stop 
User action: add the next control cards in the 

control data file 

3) *** NX OR NY BAD *** 

Routine: CRDSl (CONT20) 
Explanation: parameter NX or NY of RDGD card is 

negative or null, or the grid is 
too big (over 2 500) 

Program action: stop 
User action: correct RDGD card,"or run CTRL2D 

to divide map in several parts 

4) *** BAD REGION CARD *** 

Routine: CRDS2 (CONT20) 
Explanation: the maximum and minimum X or Y 

values in a REGN card are in 
disorder 

Program action: stop 
User action: reorder the parameters of REGN 

card 

32 



5) *** lORD OUT OF RANGE.REDUCED TO FIRST ORDER *** 

Routine: 
Explanation: 

Program action: 
User action: 
Note: 

CRDS2 (CONT20) 
parameter lORD of NAOR card" is 
outside the range 1-4 
continue with lORD = 1 
none 
this message appears on the 
terminal, as well as on the 
printer file 

6) *** SHOULD BE THE SECOND 'DRAW' CARD *** 

Routine: 
Explanation: 

Program action; 
User action: 

DRWCD (CONT20) 
there is only one DRAW card 
instead of two 
stop 
add the second DRAW card 

7) *** END OF CONTROL FILE INSTEAD OF SECOND 'DRAW' CARD *** 

Routine: 
Explanation: 

Program action: 
User action: 

DRWCD (CONT20) 
there is only one DRAW card 
instead of two, and there is no 
STOP card 
stop 
add the second DRAW card and the 
STOP card 

8) *** NOT ENOUGH INFO TO DRAW MAP *** 

Routine: 
Explanation: 

Program action: 
User action: 

DRWCD (CONT20) 
a DRAW card has been encountered 
before a grid has been made 
available to the program 
stop 
insert a RDGD or GRID card before 
the DRAW card 

9) *** PLOT WILL BE IMPOSSIBLE: NX OR NY TOO BIG *** 

Routine: 
Explanation: 

Program action: 

User action: 

GRDCD (CONT30) 
the grid to be calculated is too 
big to be plotted 
calculates the grid, eventually 
punches the grid, then prints 
error message number 15 
none 
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10) *** NOT ENOUGH DATA TO GRID *** 

Routine: 
Explanation: 

Program action: 
User action: 

GRDCD (CONT3 
1) the progr 
a grid from 
already eith 
program's po 
there are no 
2) there are 
the size of 
has been req 
the order of 
stop 
modify the i 
NAOR card in 

0) 
am was told to produce 
points that were 
er in core or on the 
int scratch file, but 
such points, or 
not enough points for 
the neighborhood that 
uested or required by 
the polynomial 

nput data file, or the 
the control data file 

11) *** IMPOSSIBLE TO GET SEGMENTS *** 

Routine: 
Explanation: 

Program action; 
User action: 

SEGS2 (CONT30) 
(X, Y, Z) input points cannot be 
divided into segments, because the 
density of points is too big. It 
gives more than 500 points by 
segment 
stop 
see programmer to modify the 
calculation of the number of 
segments in routine SEGSl (CONT30) 

12) *** ARRAY TOO LARGE FOR SRTPT *** 

Routine: 
Explanation: 

Program action 
User action: 
Note: 

SRTPT (CONT30) 
the number of points to sort in 
one segment exceeds the limit 
fixed in SRTPT (10,000 points) 
stop 
see programmer 
this error should never occur, as 
the number of points per segment 
is fixed to 500 in routine SEGS2 
(CONT30) 

13 *** NORMAL 
]̂  ** * 

EQUATIONS UNSTABLE AT ORDER XXXXX. REDUCED BY 

Routine: 
Explanation: 

TREND (CONT50) 
the matrix of normal equations for 
a trend surface could not be 
inverted 
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Program action: if the order of polynomial is 
between 2 and 4, the program 
reduces the order by 1 and tries 
again to calculate the trend 
surface. If not, it prints error 
message number 14 

User action: none 
Note: this message appears on the 

terminal, as well as on the 
printer file 

14) *** ABNORMAL TERMINATION.lORD OUT OF RANGE *** 

Routine: TREND (CONT50) 
Explanation: the matrix of normal equations for 

a trend surface could not be 
inverted for an order equal to 1 

Program action: stop 
User action: none 

15) *** IMPOSSIBLE TO PLOT: ARRAY IS TOO BIG *** 

Routine: SETUP (CONT60) 
Explanation: the grid which was calculated is 

bigger than 2500, the maximum size 
for the plot 

Program action: read next control card 
User action: if the plot is desired with 

posting of (X, Y, Z) input data 
points, run CTRL2D before running 
CONTUR. If the plot is desired 
without posting the input data 
points, run CTRL2D with the grid 
created by this current run of 
CONTUR; then run CONTUR with the 
new control and input data files 

16) *** ERROR NO. XXXXX FOR CONTOUR LEVEL XXXXX, followed by 
the description of grid cell and sub-cell. 

Routine: DRAW (CONT70) 
Explanation: the current track is stuck in a 

sub-cell 
Program action: start the next track 
User action: see programmer 
Note: this message appears on the 

terminal, as well as on the 
printer file 
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17) *** MORE THAN XXXXX GRID CELLS USED FOR CONTOUR LEVEL 
XXXXX *** 

Routine: CSUB (CONT70) 
Explanation: there are too many grid cells used 

for one contour level 
Program action: start the next contour level 
User action: run CTRL2D with a lower maximum 

size of Z-value array; it will 
divide the map in several parts. 
Then run CONTUR with the new 
control and input data files 

Note: this message appears on the 
terminal, as well as on the 
printer file 

18) *** ARRAY FOR MULTI-CROSSING IS TOO SMALL *** 

Routine: TRAK (CONT70) 
Explanation: there are too many grid cells 

which contain a multi-cross of 
the same contour level 

Program action: stop 
User action: see programmer to increase the 

size of array IDOUBL in overlay 
CONT70 

After the program has stopped because of an error during 
the run, look at the printer file to find the error message, 
then delete the following files if they exist: 

- DBl:FOR001.DAT 
- DBl:FOR00 2.DAT 
- DBl:FOR004.DAT 
- plotter file 
- printer file 
- output grid file 

If the program has been aborted during a run, the above 
files should be deleted, and the following files unlocked: 

- CONTUR.CTR (control data file) 
- input data file. 

Errors in the plot 

1) Unfinished contour levels. 
The program prints error meassage number 17 for this 
type of error. If the user action advised for such 
an error is not desired, the arrays U X , KLIN, KLOUT 
in overlay CONT70 may be increased but in such a way 
that the overlay is not too big. 
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2) Loop on a track. 
This is usually due to error number 18. It could 
also be due to error number 16, but this kind of 
error has not occurred until now. 

3) Very close contours at border of map. 
These occur near the blank areas and seem to be due 
to the manner of interpolating values in the 4 x 4 
matrix surrounding one grid cell, when one or more 
of the values of the extreme row or column are blank 
values. The routine CBLANK in overlay CONT70 may be 
modified to avoid this problem. 

Directions fbr use of program 

To run the program, enter RUN CONTUR($) . When the 
program is finished, a message is printed on the terminal. 
If an error occurs, see the section on error messages. 

There are two files needed to run CONTUR: the input data 
file, and the control data file. To create the input data 
file, follow the directions given in the description of the 
FMT, GRID, RDGD control cards. The control data file is 
named "CONTUR.CTR". 

There are two ways to create the control data file: 
running the program CTRL2D, or using the EDI utility program. 
It is advised to use the program CTRL2D and to read the 
documentation of that program. Note that the input data file 
must exist before running the program CTRL2D. That program 
will create a control data file and a new input data file 
ready to be used by the program CONTUR. 

It is necessary to run CTRL2D prior to CONTUR for 
plotting a contour map of a large array, as CTRL2D will 
divide the map into several adjacent parts. But in some 
cases, it could be of interest to use CONTUR directly; for 
example, to calculate a large grid without plotting the 
contour map. 

The symbol ($) means ALTmode or ESC key. 
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EXAMPLES 

Following are two examples of runs of the program CONTUR. 
In the first one the grid is calculated, and in the second 
one the grid is entered as input data. 

Example number one 

The map to be produced is a contour map of the total 
intensity of the aeromagnetic field. The X and Y values are 
in kilaneters, the Z-values in gammas. 

The input data file "DBl:TEST5A.DAT" was output from 
another program, and contains the (X, Y, Z) values of the 
data points, with one point per record. The control data 
file "TEST5A.CTR" was created with the EDI utility program, 
its contents are shown on page 43. 

The NAOR card indicates that the fitting polynomial is of 
the first order, and the search for neighbors is performed in 
a circle of 3.2 km of radius around each grid-mesh point. 
The X and Y limits of the grid are given in km in the REGN 
card. The size of the grid is given in the GRID card. The 
number of input data points and the place of the (X, Y, Z) 
values in the data records have the default values. 

The Z-values to be contoured are given level by level 
from 5200 to 7000 gammas in the LEVL cards. The POST card 
instructs the program that tick marks are to be plotted at 
each (X, Y, Z) input data point, with a height of 0.04 
inches, but with no indication of the Z-value. 

The first DRAW card gives the size of the map in inches, 
instructs the program that there are 10 divisions for X and Y 
in each grid cell, and indicates to plot the box boundary, 
the second DRAW card gives -1.E35 as a Z-value for blank 
areas; this is the value given to grid-mesh points with not 
enough neighbors around them. 

To run the program CONTUR, the control data file 
"CONTUR.CTR" was created by duplicating the file 
"TEST5A.CTR". 

The printer file "DB1:TEST5A.PNT" resulting from the run 
is shown on page 44, and the plot appears in figure 2. The 
general title and the label ".....END OF PLOTS" are outside 
the figure. 

Here are the sizes of the files used for this example. 
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Filename No. of blocks of disk space 

DBl:TEST5A.DAT 130 
TEST5A.CTR 5 
DB1:TEST5A.PNT 14 
DB1:TEST5A.PLT 259 

The time to run the program CONTUR was 15 minutes, and 
the time to plot was 30 minutes. 

Example number two 

The map to be produced is a topographic map, with the 
elevations in meters. 

The input data file"DDl:TESTC1.DAT" was created with the 
EDI utility program, and its contents are shown on page 47. 
The control data file "TESTCl.CTR" was created with the 
program CTRL2D, and its contents are shown on page 48. 

The RDGD card gives the number of columns and rows of the 
grid, and indicates that the data are to be read in by row. 
The FMT card specifies the format to read the Z-values. The 
Z-values to be contoured are equidistant, with an interval of 
two meters. 

The first DRAW card gives the size of the map in inches, 
and instructs the program that there are five divisions for X 
and ten divisions for Y in each grid cell. The box boundary 
is not plotted, there will only be a '+' at each corner of 
the map. The second DRAW card gives -1. as a Z-value for 
blank areas. 

After running the program CTRL2D, the new input data file 
"DBl:CONTUR.DAT" and the new control data file "CONTUR.CTR" 
were created; they are shown on page 49. 

The printer file "DBl:TESTC1.PNT" resulting from the run 
of the program CONTUR is shown on page 50, and the plot 
appears in figure 3. The general title and the label 
"....END OF PLOTS" are outside the figure. 

Here are the sizes of the files used for this example. 

Filename No. of blocks of disk space 

DBl:TESTC1.DAT 3 
TESTCl.CTR 3 
DBl:CONTUR.DAT 5 
CONTUR.CTR 2 
DB1:TESTC1.PNT 15 
DB1:TESTC1.PLT 177 

The t i m e t o r u n t h e p r o g r a m CONTUR was 5 m i n u t e s , and t h e 
t i m e t o p l o t was 20 m i n u t e s . 
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FILE t TEST5A,CT» 

0illTE8T5A,0AT 
OBllTESTSA.PNT 
D9lfBlD, 
OBltTESTSA.PLT 
TEdT NO, 5A, 5 
FMT 
(Al#3El3.7) 
NAOR 

APfi 80, M.OOMZEAU 

RESN 
CBID 
LEVL 
LEVL 
LEVL 
LEVL 
LEvL 
LEVL 
LEVL 
LEVL 
LEVL 
LEVL 
P08T 
TITL 
^IRMAG 
BKAWl 
SRAW2 
STOP 

0 
74«.B433 

d 
5230.000 
5600.3)0^ 
57?0.300 
5800.000 
5900.000 
6000.000 
6100.000 
6200.000 
6600.000 
7000.000 

0.0400 

I 
847.6560 

40 

3,200000 
702,6623 

40 
0.0000E400 
0,0000E400 
0,0000E400 
0.0000E^00 
0.0000E>30 
0,0000E4.00 
0,0000E+00 
0,0000E«00 
0,0000E4-00 
0,0000E4>00 

813,8297 
0 

»j22,30-23.30/E41.42 SCALE 1|1000000 
4,049338 4.356579 10, 10, 

•,1000E*36 

ENO OF FILE I T E 3 T 5 A , C T R 
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citco-e co^iTijutiNs srsr ;" . -oor^teo " n ^ u r s gr . tkP i i .9^ t a t s t t i / 

INPUT OiTi FI|,E^»"e I 
asiNTra riLENJMt i 
3UTPIJT jatO FUE***-! I 
PLOTTco PlLEMj-t •• 

OSliTEsrSi.DiT 
OSllTEjrSi.PNT 
031iSin, 
Bai|T£»T5i.»LT 

fITLI F-19 T»e »ijN I TEJT M 3 . 5«, 5 »»» 8«, -.OONZEtU 

rOT»i, 1*3 CF TMouT n«T» sfljwrs i 

4<>,aid4;i<io 

l!83 

a.ii^^aaiiea 
81i.SZy72 

"'O OF SEC-WENTS T O 3Tn»F IMOUT 0»T» P D T M T J I S 3C>*»rCH FIt£ • 39 
•*0 OF MjPl70NTit SfS-EMTS • S Mn OF VE'TICiL SE5«E»iTS • 

3,3« i3eeeoa 

3 . 3 a 3 a ^ a 0 i i 

3 ,3 t )33V3t lu 
9 , 3k)3333k)«' 

3.33333333 

3.^4033333 
3.33333333 
3.33339333 

BLOTTER 8t.3C* 

PLOTTES 9 L ; C < 
P L O T T E U 3I.3C* 
"LOTTES alllf. 

S E S M E M T 

J E S M E M T 
S E S X E N T 
J E S I E M T 
S E G - E M T 

S E S M E M T 
S F O ^ E M T 

SEGMENT 
!EG*iE«jT 
S E S M E M T 
S E S M E N T 
J E S X E M T 

8 E G - E N T 
SEi-EvT 
SEG^^EsT 
SE5-£vT 
J E S M E M T 

SEG-E»jT 
3EG»E'iT 
JEG'»E>jT 
3£GwE>fT 
S E S H E M T 
sesxEvT 
SEGM£«iT 
3ES«E«;T 
)ES""EMT 
SE5XE«iT 
SES-IE-JT 
$EG«£>4T 
SEG^-EMT 
3EG-EV7 
SEGWE-'T 
SEG^EvT 
8EG«£«iT 
SEGxfMT 
S E G - E N T 

kiQl 

MO« 
MO> 
^J^• 
KQa 

MO« 
^Q. 
NO« 
nC« 
VC" 
NC« 
iwO* 
S.0" 

n̂» 
^ ; 0 • 
\C» 
s.Qa 
NO" 
^ 0 • 
N O B 

MC* 
M Q I 

vi0» 
MO« 
>'rj. 

NO" 
NU" 
^ 0 " 

>."J» 
NO« 
•••£;• 

!U0" 
k'O" 
NO" 
V J O " 

M Q I 

a 
9 

t J 

11 
\2 
13 

14 
lb 
|6 
1' 
1 0 
t» 

?« 
?1 
92 
»3 

»4 
»5 

JO 
J7 

?9 
?« 

!•' 
.Il 
32 
13 
34 
35 
36 

* n ^ . 
.in<i, 
••n', 
1 0 ^ , 
- 0 ' , 
M l ^ , 

-p'', 
-ll, 
"CIS, 
to', 
in'. 
fO', 
-0 ' , 

IO", 
•tn». 
40*, 
•in**, 

-0'», 
nn'', 
un*, 
nn*. 
HO*, 
-119, 

un*, 
to*, 
-O', 
-lO*. 
in*. 

-O*. 
10*, 
un», 

tn*, 
-0*. 
-ts*, 
-in*, 
^ n S , 

t u E * > 
,vE*« 
.i/E*" 
, vE?" 
. V E Q " 

,vE*" 
, VIE'" 
I K F 3 " 

,vE9" 
1 v E 9 " 

r V E ' " 
, vE»" 
.vE?" 
, vE9" 
,vF5" 
, I/F9I 

, VF9" 

1 vE*" 
1 uE>" 
> V E * • 
, vE«" 
, V E 9 " 
.vE*" 
i V e * " 
. vE3" 
, vE*" 
,VE9« 
• vE9" 
I vE*> 
, < / £ * • 
, tfE9« 

,•/£*• 
vE*» 

i v E * > 
• vE*" 
, vES" 

NO OF IMPUT POINTS" 1J2 
•"0 OF INPOT POINTS" lil 
NO OF iMPuT POINTS, 124 
NO OF INPUT POINTS. i3S 
NO OF iNPijT POINTS" 144 
NO OF INPUT POINTS" 132 
NO OF ISPUT POINTS" 141 
NO OF INPUT POINTS" 96 
NO OF INPUT POINTS" 58 
NO CF iNPyT POINTS" 37 
NO OF I N P U T POINTS" IJj) 
NO OF INPUT POINTS. 12J 
NO OF I N P U T P O I N T S " 124 
NO OF iNPur P O I M T S . 43 
NO OF I N P U T P O I N T S . 3 
NO O F INP.JT P O I N T S . SI 
NO OF INPUT POINTS. 142 
NO QF iNPuT POINTS. 132 
NO OF INPUT POINTS. 97 
NO OF INPUT POINTS. 17 
NO OF INPUT POINTS. 2 
NO QF INPUT POINTS. 76 
NO QF INPUT PO I N T S . 141 
NO OF INPUT POINTS. 138 
NO OF INPUT PO I N T S . 63 
NO OF INPUT POINTS. 9 
NO OF INPUT POINTS. 29 
NO QF INPUT P O I N T S . m s 
"0 QF iNPuT POINTS. 134 
NO OF I\PuT POINTS. 144 
NO OF I^»UT POINTS. î i 
NO OF INPUT POINTS. 99 
NO OF INPUT P O I N T S . I;J9 
NO OF INPUT P O I N T S . 136 
N3 OF INPUT POINTS. 124 
NO OF INPUT POINTS. 132 
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TIME ,09 WRITING 3EGMENTS TNTO 3CR4TCH FILE 3.IS HINUTES 

1881 JPIO NESH POINTS »9E V*tUEO *3 FOLLOWS I 
1P39 USE INTI9P0L4TE0 ><lTH A MEAN OF 
?34 iRj E3UtL TO INPUT OATA POINTS 
438 ARE UNDEFINED BY R*0IU9 CMEtKlNG 

4 INPUT OATA POINTS 

TIME H09 G R I O D T N G 

L E V L 52!<3,3((Ha Ti.f iTiZ^tf^^e 
L£«L 5033.3P:)^3P 
L E V L «'3a.333333 
LEVL S833,33!is?3 
LEVL S933,3?n3)ia 
LEvL 6"'33.3aJ33in 
LEVU S l3? ,33 ; i i 3 i ? i 
LEvL «233.3av)3^c« 
LEVL S6a^.3?;53?i 
LEvL 733a,a?'?;»a3 
POST p , 3 i » 9 9 9 9 9 0 E . : j l i i ,333 i i i i i 303 
TiTL 3,e^33?na3 ;i,»T3?l<a333 
AIRMAe <i22,33-»3,33/E41.4? SCALE 111333333 
ORAWI 4,;i493379 4,3685791 
0PAH2 -3.1?l333a3aE*36 !l.333a?333 

4.13 

3,31*333333 
3.333333 
3,333333 
3,333333 
3,333333 
3,333333 
3,333333 
3,333333 
3,333333 
3,333333 

3.33333333 
3,33333333 
3333 
13.331(1333 

3.33333333 

MINUTES 

3.33333333 

3,333333^,11 
3,33333333 

13,333333 

3,33333333 

3,33333333 
3.33333333 

3,33333333 

3 

3 
3 

3 

,33333333 

33333333 
33333333 

33333333 

PLOTTER 

PLOTTER 
PLOTTER 

PLOTTER 
PLOTTER 

BLOCK 

SLOCK 
SLOCK 

BLOCK 
8L0CK 

TIME FOR PUNCHING 4N8 POINTING 3.33 MINUTES 

POSTING ON 9L0CK 2 

TIME F 0 9 POSTING / MESH / TICK3 3.56 MINUTES 

CONTOURS ON BLOOK 

CONTOiiR 
CONTOrlR 
CONTOn* 
CONTOUR 
C Q N T O U R 
CONTOUR 
C O N T O M R 

CONTOUR 
CONTOIIR 
CONTOUR 

LEVEL I 
LEVEL I 
LEVEL 1 
LEVEL 1 
LEVEL 1 
LEVEL 1 
LEVEL .1 
LEVEL 1 
LEVEL 1 
LEVEL 1 

52113.33333" 
SS»3.333333 
57113,333333 
S3»3.333333 
59113.333331? 
63^3.333333 
6I»3.333333 
6B»3,33?iii33 
6533.333^33 
7333.333333 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

OF 
OF 
OF 
OF 
OF 
OF 
OF 
OF 
OF 
OF 

GRID 
GRIO 
GRIO 
GRID 
GRIO 
GRID 
GRID 
GRID 
GRID 
GRIO 

CELLS 1 
CELLS 1 
CELLS I 
CELLS 1 
CELLS I 
CELLS 1 
CELLS 1 
CELLS 1 
CELLS 1 
CELLS 1 

3 
13 
48 

253 
538 
273 
113 
53 
3 
3 

POURCENTAGE I 
PDURCENTAGE • 
POURCENTAGE I 
POURCENTAGE I 
POURCENTAGE I 
POURCENTAGE I 
POURCENTAGE I 
POURCENTAGE I 
POURCENTAGE I 
POURCENTAGE I 

3.33 
3,59 
2.86 
15.47 
33.22 
16.36 
6,72 
3,15 
3,33 
3,33 

TIME rOR CONTOURING 7 . 3 3 MINUTES 

STOP 3,333333311 
STOP T I M E I 37.4PR.8a 

3.38333333 
attiiiis 

3.33333333 3,33333333 3,3e3aaaaa 3,33eeaaaa PLOTTER BLOCK 
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RIRMRG N22.30-23.30/E41-42 SCRLE M000000 

Figure 2.-Total intensity aeromagnetic map of the area around Harrat al Kishb, Kingdom 
of Saudi Arabia (values in gammas, contour interval 100 gammas). 
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FILE « OmllTESTCl.DAT 

138. 

12030 
34030 
ii?.di?. 
19030 
7if530 
95330 
232130 

145130 
81331? 
S(?999 
46330 
71031 
77030 
34030 
92999 
84330 

138. 
143. 
U 7 . 
137. 
144. 
136. 
143. 
135. 
139. 
145, 
128. 
1S4. 
125. 
149. 
126. 
146. 
129. 
140. 

86999 
75999 
46031 
02000 
28999 
»3000 
20000 
56030 
S3000 
84)000 
a90?i7i 
31330 
56000 
66030 
470351 
53999 
92999 
94000. 

3 9 . 7 8 9 9 9 
49.215101 
3 9 . 1 7 9 9 9 
4 7 , 7 3 0 0 0 
a s . 1 8 0 0 0 
36.6351100 
4 1 . 9 1 0 0 0 
3 4 . 5 6 9 0 0 
3 5 . 5 3 0 0 0 
4 3 . 0 8 0 3 0 
2 7 . 6 1 0 0 0 
4 9 . 9 8 0 0 0 
2 8 . 5 6 0 0 0 
58.839100 
3 6 . 5 7 0 0 1 
86.14J130 
3 7 , 3 3 0 0 0 
4 5 , 1 4 0 0 0 

141. 
155. 
141. 
142. 
141. 
139. 
139. 
138. 
136. 
144. 
128. 
152. 
131. 
155, 
138. 
163. 
147. 
155. 

94300 
99001 
60001 
55300 
99301 
23000 
42999 
75999 
03999 
00303 
41300 
11300 
95999 
03999 
83330 
00999 
83300 
94300 

140. 
152. 
145. 
150. 
133. 
143. 
138, 
145. 
133. 
I5i. 
128. 
150, 
133, 
149, 
133. 
154, 
142. 
161, 

81000 
60001 
2131̂ 1 
11000 
84000 
53000 
23030 
36000 
64000 
00000 
61030 
00999 
86000 
24031 
61330 
89999 
89000 
66030 

141, 
157, 
145, 
159, 
139, 
153, 
130, 
147, 
129, 
156. 
130. 
148. 
130. 
147. 
131. 
151, 
137, 
153, 

16000 
92999 
08030 
88000 
49001 
33000 
66000 
36000 
44000 
39999 
41000 
41000 
56000 
12000 
76999 
45000 
28000 
50(300 

145, 
lei. 
148, 
174. 
144, 
154. 
132. 
150. 
134, 
187, 
134. 
145. 
135. 
147, 
132. 
147, 
142. 
149, 

45030 
S9'030 
23000 
59000 
63000 
92999 
03000 
56030 
84030 
33000 
71031 
53999 
86030 
83000 
740i)l 
67999 
83000 
33000 

190.92999 
193.16000 
191,05000 
169.83000 
141.08000 
165.23000 
131.63000 
156.56000 
140.44000 
111,89999 
139,61000 
144,00999 
139,03999 
148.33000 
135.94000 
149.31000 
138,96001 
193.86000 

END OF FTLE I DBl«TE8TC1.DAT 
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FILE J TESTCI.CTP 

DB1|TESTC1,DAT 
9 8 U T E S T C 1 , P N J T 
0 » 1 J B T D . 

OBIJTfSrci.PLT 
TE8T M O , C l , 7 APH 8 0 , H.OflMZEAu 
FMT 
(8Fl0.0/8Fl0.ai 
f»9NT 

LEVL 
TITL 
TO^OSffAPHY. 
ORAWl 
0RAM2 
STOP 

i 
16 

110.0000 2.030000 180,0000 

3CA1.E 1,23(?5» 
5 , 9 0 5 5 0 0 6 . 2 9 » l l l 

- 1 , 0 0 0 8 0 0 
10, 
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F l L E ! o m i C O M T U S . O i T 

a. 
d , 
a. 
a. 
11. 
a. 
a. 
3. 
a. 
3. 
a. 
ai 
a, 
a. 
a. 
a. 
a. 
i . 
a. 
a. 
a. 
a. 
a. 
a. 
a. 
a. 
a. 

1 4 4 7 0 
14845 
isaea 
15134 
|4g53 
15811 
1 4 8 i 9 
144*3 
143S3 
14795 
1325)3 
14536 
13353 
13484 
I 5 1 a » 
133«1 
1347J 
15031 
12746 
135S6 
14994 
1 2 4 7 ? 
13274 
1 5 4 9 ? 
13393 
14283 
16166 

35IE + PI30 
a5iE + ?i30 
?P '£*030 
aP!E + 03a 
30E + 3 3 0 
30E + i!l3a 
? 7 E + 0 3 0 
a0e+5i30 
20E + I330 
30t + (!l3(? 
2 0 E * a 3 0 
a!?E+03a 
3 0 E + 0 3 0 
a 0 e * 0 3 0 
30E+030 
30E+030 
3Ct + 030 
30£*03a 
30E + 030 
a^E*030 
20e+030 
a5^E*030 
30E*033 
a0e + 330 
a?E+030 
30t+030 
30£ + 03i) 

.139?9 

.15393 

.15793 

.14746 

.15105 

.1598S 

.144?9 

.1<109 

.15333 

.14323 

.13l«J 

.14?36 

.13963 

.14044 

.1564? 

.129^9 

.13961 

.14841 

.12556 

.13901 

.14712 

.12647 

.13594 

.15145 

.12993 

.13896 

.1535a 

' 0 3 E * . ^ 3 0 . 
0 0 E * a 3 0 , 

' 0 0 E * a 3 » . 
0 0 E * 0 3 0 . 
0 ? E * a 3 « . 
00E + a33 i . 
00E*.035" . 
0 3 E + 0 3 0 . 
00E*Pt3s i . 
a^E^ -s i sa . 
a ^ E + s ' S ' , 
a3E ' t -a33 , 
0?IE*03». 
0aE»a3f l . 
! !0E*a3?. 
^•:»E*03i. 
00E+a30. 
a0E+a30. 
0aE*a35', 
00E*a3?i. 
0iE*a30. 
30E*33». 
a3E*a3», 
00E*03». 
00E+33a. 
0aEfa3a. 
0aE+a30. 

139793 
146123 
161590 
139183 
145550 
174590 
145163 
13873a 
154930 
141913 
132233 
150563 
135503 
149143 
157302 
127613 
146513 
145513 
126583 
140713 
147633 
136573 
137343 
147683 
137332 
138943 
149303 

0E*a3a. 
0E + 03a. 
0E*03Z, 
aE*03a. 
0E+030. 
0E*03a. 
0E*33a. 
0E+a3a. 
0E+03a. 
0E*03a. 
0E*03a, 
0E+03a. 
0E+032. 
0E+033. 
0E+33a. 
0E*a33. 
0E*33a. 
0E*03a. 
0E*33a. 
0E+a3a. 
0E+03a. 
0E*03a. 
0E+a3a. 
0E*03a. 
0E*33a. 
0£*33a. 
0E*33a. 

U19402)E 
U376aa£ 
i63i6aaE 
l416ai)i)£ 
l37020aE 
l6983uaE 
l41990aE 
l3653aaE 
l6523aaE 
l39430aE 
13556aaE 
15e5600E 
136040aE 
l45S0aii)E 
iei9aa0E 
i?84i0aE 
i543iaaE 
1440100E 
l31268aE 
i4966aaE 
l48330aE 
13853036 
l46S4a0E 
t493l03E 
l4723a3E 
i4a940aE 
l53860aE 

<f03e, 
4'a3e. 
+ 33 
• 030. 
• 330. 
• 03 
• 330. 
• 330. 
• 03 
• 330. 
• 330. 
•a3 
• 330. 
• 030, 
• 03 
• 330, 
• 330, 
• 33 
• 330, 
• 330, 
• 03 
• 030, 
• 330. 
• 33 
• 030. 
• 030. 
• 03 

14eaia3£+43a,14il623£+33 
1492133E+^3a,l8999e0E+03 

145213eE+^3a.l4S3S03E+03 
1477330E+O3a.l42f500E+0J 

13384aaE+a3a.l394S00E+03 
1366333E+433,1392300E+03 

13823aaE+43a,13a6600E+03 
134863a£+O33.1387603E+03 

13364a3£+O33,1294400E+03 
1 403833E +433.1443a00E + 03 

12e6100E + t)3 3,13a4100E + 33 
1499833E+333.1821103E+03 

1338600E+O3 3,13a56e3E+03 
1588330E+43a,15Sa430E+03 

1336130E + <l3a,l3l790a£ + 03 
15614a3E^^33.1633l0aE+a3 

14289a3E+43a.l372833E+03 
14Sl43aE+O3a.l559403E+03 

1 
I 
1 
2 
2 
2 
3 
3 
3 
4 
4 
4 
8 
5 
5 
6 
6 
6 
7 
7 
7 
B 
S 
8 
9 
9 
9 

I 
2 

2 
3 

E^O OF FTLE I 0S1IC0MTUR.04T 

FILE I CONTUR.CTR 

D B l l C o N T L i R . D A T 
D B l l T E S T C l . P N T 
O B i i B l O . 
B 9 U T E S T C 1 . P U T 
TEST MO, C l , 7 AP« 8 8 , M,OriMZEAU 
PMT 

2f6El3.;/), 4E1J,7) 
a 

16 9 

c 
PRNT 

LEVL 
TITL 
TOPOGRAPHY, 
ORAMl 
D B A M S 
8TeP 

UP.0300 2.000303 180,3003 

SCALE 112300 
5,935500 8.299111 5. 
.1,0300000.0300E + 030,0000E + aa 

10. 

ENa OF FILE I CONTUR,CT" 
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e » L C O " » C O X T O u e l N j S Y S T E - . « 0 5 i r i E D • ' t 9 , l » 7 9 a 7 - « ? R - 6 B U > S 4 I 2 2 

CONTBnL C*90 ' J L E M i ^ e i C O M T u i ' . C T , 
INPUT 0 » T * F I L ! ^ * - S I O S l l C O n T J ^ . O i f 
B » I N T r 9 F I L E M * » £ 1 O a i i T E s T C l . ' N T 
OUTPUT 3 9 I D F I L £ - ' ' » > * £ I " S l l J I O . 
• | O T T E « FILE«»««e , 0 9 l t T £ S T C l . » L T 

TITLE '09 T H E . U M I TEJT >i3. Cl. 1 »s9 84, M,OONZE«U 

FMT ^ . r i i i i n i i ? Tt,^in->it:jsfz ?,a;taaeaaa ig.aaaaaoaa a.aaaaeaaa a .aaaaaaaa PL3TTE>< s t o c ^ i 
( J f S E l J . T ' ) , < E n . 7 ) 
9n>JT •*,?\ i i f f i f '» t.^i-xTtft^i a.3;*'^aaaaa a.aaaaaeaa a.aeaaaaao a.maattaaea ^ L O T T E ^ )ILOCI« i 
^Dso i6 . ^ i< ; i 7a^ 9 .a??a^7a : . ? a « 4 a a e a .aaaaa^aa 4,<4itaeaaa«* . a .aaaaaoae P L O T T E D aLOC<( i 

T I » E F O ? BEiOlMtt » B E S « I O O £ ' » 0 » T » 3 , 2 8 - I N U T E S 

LEvL na.?3!><!» z . f t f . f t f i - is ; i ,aaaaa a.aaaaaoaa a.avaa^aue a.tsjaaoaiia PLOTTED BLOC* i 
TITL ^ , 7 f 3 t < f 7 i i f f .ntzTt '^ / tv. i a,7?a;<2aaa a .saaaaoaa a.aaaaaa<ii! a .aaaaa^ai^ P L O T T E D SILOCI^ i 
ToPOS»»»HY, S C 4 L ? i i ? ; i 3 a 
0 9 t « i s . 9 4 5 4 9 ) 9 0 .299U.19 j .c iaaaai^a r a . a a a t a a t . aaeuaaa ' a.aai ia- iaua PLOTTE^^ aLOCi« i 
s m . 2 . i . x a a ; « a a i . ^ a p ^ a a p a a.>i«aaaa4» P L O T T E D BLOCK i 

1 
14i.7aaa? 
1 51 . I t i M ) . 
M8,loa«;i 
I47.95aa5i 
1 J3,53?i!P 
133.8taa> 
I27.46a<i3i 
12«.77?a» 
i3n.9?999 

It 
1na.Zi^Hi 
! 47.78a^!> 
136.S3aa;« 
\ l i , i ( , f A 7 
1 i!>,f.lifiA7 
I49.99ai«» 
l36.80?a? 
)56.U»e? 
1«5.i4?a7 

; 
1J8.J9999 
I«?.4?JJ1 

f4.25999 
|43.?3'S:i 
1 39..«13?1 
12»,a5«^s 
l2l.!i->j;> 
1 25,47an 
|29.9?999 

13 

15i.99'ai MS.JS'Jn 
iJ9.2333;i 
131.75950 
t4«.a^?:». 
iSj.l 1 '̂ i:" 
135.'3999 
\63.;^?999 
1 5?.54?;i? 

J 
139.7S999 
139.17999 
145.16aa? 
i4i.9ia>a 
135,5Za»:» 
t?7.«l'?a 
l?«.!!Sa7S 
13S.S'i?l 
13?.33a7a 

13 
1 b?,*aaiii 
if'.iia^a 
143.SJ33a 
I45.36a?» 
151 .naaja 
15«,?a990 
149.243?! 
lS4,i9999 
i5i,66a»a 

4 
14|,943^? 
141.6aa<<i 
141,99341 
139,42949 
I3«.a3999 
i2«.4tdta 
I3l,2b999 
i3i«.53a«ia 
l47.23Ja^ 

14 
167.92999 
I59,88«!<)a 

iss.sji-aa 
t47,36a<i;> 
15».39999 
t49.4iana 
147.1233* 

iSi,'saaa 
iS3,$aaa3 

s 
14'3.3i 33a 
14S,2l2ai 
133.94333 
138.23343 
133,64333 
128.61333 
133.88333 
133.81333 
142,89333 

15 
181,59333 
174,59333 
154,92999 
i5a,56aaa 
157,33333 
145,53999 
147,83333 
147.87999 
I49,3aaae 

» 
141,18^33 
145,38334 
I39,49a3l 
13a,8833tl 
129.4433t< 
133.41333 
I3a,58e3v 
131,78999 
137,28a3(> 

15 

i83.iSHaa 
189.83333 
i8S,23aaa 
156.583^3 
181.89999 
144,33999 
148,33e3a 
149,31333 
153,85383 

U 5 , 
148, 
144, 
132, 
134, 
134, 
135, 

132, 
1«2, 

7 
,45333 
,233ca 
,63a<l3 
. i tS ' t t i 
,84inee 
,713<.l 
,88a»>a 
,743^1 
,83<se3 

133, 
131, 
141, 
131, 
143. 
139, 
139, 
13b, 
138, 

8 
,92999 

.asaaic 
,383<1U 
,83333 
,443>;3 
,6l3a3 
,33999 
,94833 
.96231 

146, 
145, 
138, 
132, 
149, 
146, 
142, 
137, 
135, 

•i 
,i23<ia 
,533c« 
,73333 
,23,ieu 
, 1433? 
,539«!( 
,71331 
,343(13 
,643K!3 

143, 
137, 
136, 
135, 
143, 
134, 
149, 
146, 
143, 

13 
,75999 
,32333 
,53330 
,56332 
,33333 
,3iaa3 
,66333 
,53999 
,94333 

TIME FO? B I J N C M T N S «Nr) PSIviTINO 3 . 1 4 MINUTES 

T I - E F O ' POSTIsit t / i t « - ( / T I C < S 3 . 3 3 MiKUTtS 
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C O N T O M P S O M BLOCK 

CONTOyB 
C O N T O N P 

C O N T O J P 

COwTOiiR 
C O N T O H B 

CONTOuB 
CONTOIIB 

COMTOLIB 

COMTOijB 
CONTOIIB 

CONTBiiB 
COMTOijB 

CONTOIJB 

COMTOLIB 

C O N T O U B 

C O N T O U B 
C O M T O U B 

C O N T O U R 

CONTOijB 
CONTBuB 

C O N T O U B 

C O N T O U B 
C O N T O U B 

CONTOiiB 
CONTOIIB 

CONTOIJB 

CONTOiiB 

CONTBuB 

CONTOu" 
COklTOiiB 
CONTOIJB 

CONTOIIB 

CONTOIJB 

CONTOIJB 

CONTOIJB 

CONTOuB 

LEVEL t 
LEVEL 1 
LEVEL 1 
LEVEL 1 
LEVEL 1 
LEVEL 1 
1. EVfL 1 

LEVEL 1 
LEVEL 1 
LEVEL t 
LEVEL 1 
LEVEL 1 
LEVEL 1 
LEVEL 1 
LEVEL t 
LEVEL 1 
LEVEL 1 
LEVEL t 
LEVEL 1 
LEVEL 1 
LEVEL I 
LEVEL 1 
LEVEL 1 

LEVEL 1 
LEVEL 1 
LEVEL 1 
LEVEL 1 
LEVEL t 
LEVEL t 
LEVEL 1 
LEVEL 1 
LEVEL 1 
LEVEL 1 
LEVEL 1 
LEVEL t 
LEVEL r 

11 a.337-3ap 
ii2.a33aaa 
1 i4.3a?az3 
iie.aaaaaa 
ii9.aaj?iap 
i»a.3a?iasi!» 
iy2.aa?7?!" 
1>4,337739 
i?6.aa33f9 
l?B.a?3;»(!« 

isa.aaa^ii" 
n2,aaaai'c 
is4.3a^?<i« 
i'!6.aa,»?ap 
i;8.333333 
ia3.33aaa(> 
I42.a'ijaa5i 
ti4.3a?a3a 
i46.3aa33i* 
118.3333319 
183.3323713 
H2.a3a?3i^ 
1,4.33333!; 
is6.a3?aa« 
H8.337aB« 
ua.aaaaHi" 
iii2.3ai.aaa 

it4,3a?aaa 
u8.33a3Ba 
ns.aaaaati 

ua.aajaaa 
i72.3a3aaa 
i;4.3aaaaa 
iis.aaaaaa 
ifs.aaaaaa 
i^a.aaaaaa 

MO 
MO 
MO 
MO 
MO 
MO 
MO 
MO 
MO 
NO 
MO 
MO 
MO 
MO 
MO 
MO 
MO 
MO 
MO 
sO 
MO 
MO 
NO 
MO 
MO 
MO 
MO 
MO 
MO 
MO 
MO 
MO 
MO 
NO 
MO 
MO 

OF 
OF 
OF 
OF 
OF 
OF 
OF 
OF 
OF 
OF 
OF 
OF 
OF 
OF 
OF 
OF 
OF 
OF 
OF 
OF 
OF 
OF 
OF 
OF 
OF 
OF 
OF 
OF 
OF 
OF 
OF 
OF 
OF 
OF 
OF 
OF 

GRID 
GRIO 
GRIO 
GBIO 
GRID 

GRIO 
GRID 
GRID 
GRIO 
GRID 
GRID 
GRID 
GRID 
GRID 
GRIO 
GRID 
SBIO 
GBIO 
GBIO 
GRIO 
GBIO 
GBIO 
GRID 
GRID 
GRID 
GRID 
GRID 
GRID 
GRID 
GRID 
GRID 
GRID 
GRID 
GRID 
GRID 
GRID 

CELLS 
CELLS 
CELLS 
CELLS 
CELLS 
CELLS 
CELLS 
CELLS 
CELLS 
CELLS 
CELLS 
CELLS 
CELLS 
CELLS 
CELLS 
CELLS 
CELLS 
CELLS 
CELLS 
CELLS 
CELLS 
CELLS 
CELLS 
CELLS 
CELLS 

CELLS 
CELLS 
CELLS 
CELLS 
CELLS 
CELLS 
CELLS 
CELLS 
CELLS 
CELLS 
CELLS 

POUBCENTASE 
POURCENTISE 
P0UBCEMT4GE 
P0UBCEMT4GE 
POURCENTAGE 

POURCENTAGE 
POURCENTAGE 
POURCENTAGE 
POURCENTAGE 
POURCENTAGE 
POURCENTAGE 
POURCENTAGE 
POURCENTAGE 
POURCENTAGE 
POURCENTAGE 
POURCENTAGE 
POURCENTAGE 
POURCENTAGE 
POURCENTAGE 
POURCENTAGE 
POURCENTAGE 
POURCENTAGE 
POURCENTAGE 
POURCENTAGE 
POURCENTAGE 
POURCENTAGE 
PDURCENTAGE 
POURCENTAGE 
POURCENTAGE 
POURCENTASE 
POURCENTAGE 
POURCENTAGE 
POURCENTAGE 
POURCENTAGE 
POURCENTAGE 
POURCENTAGE 

a.aa 

. a.ae 
3.83 
a.23 
a.aa 
3.33 
3.313 
a.aa 
5.56 
6.25 

11.81 
19,44 

22,22 
27.78 
29.86 
28.47 
31.25 
31.25 
39,17 
29,17 
35.an 
32.22 
18.36 
14.58 
12.sa 
9.73 
6.35 
3.47 
3.78 
3.78 
3.78 
3.78 
3.78 
a.aa 
a.ae 

I a.av 

TIME FOR CONTOURING 3.78 MINUTES 

STOP e.aaaaajiaa 
STOP T M E I a7.«PR.83 

j.aaaaaasia 
11 l58 i51 

a.aaeaeeae a,eeaea3e3 a.aeaaaeae a.aaeaaaaa PLOTTER BLOCK 
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TOPOGRRPHY. SCRLE 1^2(300 
Figure 3.-Topographic map of Muzubiah area, Kingdom of Saudi Arabia (values in meters, 

contour interval 2 meters). 
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SOURCE PROGRAM LISTING 

The s o u r c e program l i s t i n g i s n o t r e p r o d u c e d h e r e a s i t 
i s q u i t e b i g . I t i s s t o r e d in t h e Geophys ics s e c t i o n of t he 
U.S . G e o l o g i c a l Survey o f f i c e i n J i d d a h , and i s a t t h e 
d i s p o s a l of t h e p e o p l e i n t e r e s t e d in i t . 
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B o b i l l i e r and J . - P . V e y r i e r from BRGM/Jiddah, and p a r t l y by 
B. Dixon, L. N o r t h , and M. Donzeau from USGS/J iddah. 
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C a l i f o r n i a Computer P roduc t s , I n c . , 1974^ CONTOUR, a bas ic contouring program, bv 
CALCOMP, Appl ica t ions sof tware , Anaheim, Ca l i f . 

1973, GPCP-a genera l purpose contouring program: User ' s manual, 
Anaheim, Cal i f 
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SOURCE PROGRAM LISTING 

The source program listing is not reproduced here as it 
is quite big. It is stored in the Geophysics section of the 
U.S. Geological Survey office in Jiddah, and is at the 
disposal of the people interested in it. 
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All the modifications of the CALCOMP version of the 
program described in this report were made partly by J. 
Bobillier and J. -P. Veyrier from BRGM/Jiddah, and partly by 
B. Dixon, L. North, and M. Donzeau from USGS/Jiddah. 

REFERENCES 

California Computer Products, Inc., 1974^ CONTOUR, a basic contouring program, bv 
CALCOMP, Applications software, Anaheim, Calif. 

, 1973, GPCP-a general purpose contouring program: User's manual, 
Anaheim, Calif 
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