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PROGRAM PDP004: CONTUR
by

M. M. Donzeau, L. D. North, and M. E. Gettings

ABSTRACT

The CONTUR program was modified from a program initially designed by
CALCOMP to generate contour maps from any data set for any CALCOMP digital
plotting systems.

A contour map can be drawn from data entered as an array
of Z-values, corresponding to regularly spaced data in X and
Y. Also a grid can be created from irregularly spaced data
points, and then the contour map can be drawn.

The grid is calculated by using a least-square bivariate
polynomial determined from a few neighbors for each grid mesh

point, or determined as a trend surface from all the data
points.

The program has been updated in several steps by the U.S. Geological Survey
(USGS) and the Bureau de Recherche Geologique et Mineries (BRGM) programmers,
so that the size of the program was greatly reduced, a few more input para-
meters were added, and a few errors occurring during the plot was suppressed.

It is advised to read the CALCOMP Manual (Calcomp, 1973) to fully under-
stand how CONTUR works, and the documentation of the program CTRL2D which was
designed by USGS programmers to prepare the input- files for CONTUR.

SOURCE_DECK LOCATION AND UPDATE STATUS

The FORTRAN source program is scattered into eight _
overlays: CONTOO.FTN, CONT10.FTN, CONT20.FTN, CONT30.FTN,
"CONT40.FTN, CONTS50.FTN, CONT60.FTN, CONT70.FTN., These
overlays and the task image CONTUR.TSK are on the system disk
- -of. the DGMR PDP-11/45 computer under the UIC of [22,50].

This report recapitulates all the updates which have been
"made to the program. :
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The computed quantities are the same as
program designed by CALCOMP (1974).

the

DESCRIPTION OF COMPUTED QUANTITIES

in the original

DESCRIPTION OF THE PROGRAM

Main modifications

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

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

2) 1If 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 (CALCOMP
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 (CALCOMP

version), or chosen level by level. 1In the latter
case, the number of levels is limited to 200, and the
- labels written on the curves may be dlfferent 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, 1nstead of elght (CALCOMP
T .version). - =

-/



Overlays

The overlay structure is as follows:

CONTO0O

——CONT10

CONT20

———CONT 30

CONT40

——CONT50

CONT60

‘——CONT70

The following is a brief description of the routines.

CONTO0O:

CONT10:

CONT20:

CONT30:

CONT40:

Main program

Initialization and termination routines

INITA:
FINI:

initialize parameters and plot
terminate CONTUR program activity

Routines for reading and decoding control cards

CONTL:
CRDS1:

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, ¥, Z) input data
points and sorting them into segments

GRDCD:
GTPTS:

SEGS1:

SEGS2:

SRTPT:

decode GRID control card

read and print (X, ¥, Z) input data
values, find min/max of X, ¥, 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, Z) values with increasing
X-value

Routines for calculating the grid

GRID:
EVAL:

GRDST:
GTSEG:

INVRT:

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, ¥, Z) input data
points corresponding to point to
calculate

invert matrix of coefficients of
least-square polynomial



CONTS50:

CONT60:

.CONT70:

NABOR:
NORMS ¢
RANGE :
VALUE :

WATES:
XTRMS ¢

find neighbors .surrounding point to
calculate

calculate coefficients of least-square
polynomial

find range of (X, ¥, 2) values of
neighbors

calculate Z-value from least-square
polynomial coefficients

calculate weight for each neighbor
find min/max of (X, ¥, Z) values of
neighbors

Routines for calculating the grid for a trend

surface
TREND:
EVALT:
GRDS2:

INVR2:

. NORM2:

'lRANG2:

VALU2:

main routine to calculate the grid
calculate least-square polymonial and
Z-value for all grid intersections
initialization for calculation of the
trend surface

invert matrix of coefficients of
least-square polymonial

calculate coefficients of least=-square
polynomial o

find range of (X, ¥, Z) values of all
input data points

calculate Z-value from least- -square
polynomial coefficients

Routines for plottlng Z-values, prlnt and/or
punch grid values

SETUP:

" PNCHR:

PRNTR:
SET2:

TICKS:

plot map title and boundarles, read
Z-values of the grid

punch Z-values of the grid

print Z-values of the grid

‘plot ‘2-values of (X, Y, 2) input data

points, plot Z-values at each grid

-intersection

plot a tick mark at edch grid
intersection

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: £ind 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

FLAG3: 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.routine.

Overlay Routine Calls Called by
CONTO00 MAIN CONTL, DRAW, FINI, GRDCD, GRID,
INITA, SETUP, SETZ2, TREND
CONT10 INITA {XYLIBF4P) MAIN
FINI (XYLIBF4P) MAIN
CONT20 CONTL CRDS1, CRDS2, DRWCD MAIN
CRDS1 : CONTL
CRDS2 CONTL
DRWCD (XYLIBF4P) CONTL
CONT30 GRDCD GTPTS, SEGS1, SEGS2 MAIN
GTPTS GRDCD
SEGS1 GRDCD, SEGS2
SEGS2 SBEGS1, SRTPT GRDCD
SRTPT ) SEGS2
CONT40 GRID EVAL, GRDST, GTSEG, NABOR, WATES, MAIN
XTRMS
EVAL INVERT, NABOR, NORMS, RANGE, VALUE, GRID
WATES )
GRDST . GRID
GI'SEG GRID
INVRT EVAL
NABOR GRID, EVAL
NORMS EVAL
RANGE EVAL
VALUE EVAL
WATES GRID, EVAL
XTRMS GRID
CONTS0 TREND EVALT, GRDS2, RANG2 MAIN
EVALT INVR2, NORM2, VALU2 TREND
GRDS2 TREND
INVR2 EVALT
NORM2 EVALT
RANG2 TREND
VALU2 EVALT
CONT60 SETUP PNCHR, PRNTR, (XYLIBF4P) MAIN
PNCHR SETUP
PRNTR SETUP |
SET2 TICKS, (XYLIBF4P) MAIN
TICKS {XYLIBF4P) SET2
CONT70 DRAW AJOIN, CINUM, CSUB, GRCK, GTINT, MAIN
LABEL, MATGT, SERCH, SUBGD, TRAK,
. (XYLIBF4P)
AJOIN CSuB DRAW
CLNUM DRAW
CSUB DRAW, AJOIN,
SERCH, TRAK
GRCK DRAW
GTINT DRAW
LABEL " SLOPE, (XYLIBF4P) DRAW
SLOPE LABEL
MATGT CBLANK, FLAG3 DRAW
CBLANK MATGT
FLAG3 MATGT
SERCH CSUB DRAW
SUBGD FLAGR - DRAW
FLAGR SUBGD
TRAK CSUB, (XYLIBF4P) DRAW

11



1)

2)

3)

Modifications routine by routine

Main orogram (CONTQO0)
The main program contains the calls of the main
routines only.

INITA (CONT10)

Initialization of the constants is contained in DATA
statements. The scratch files FOR0O01l,.DAT and
FOR0O02.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.

. FINI (CONT10)

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
FORO0O1.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.

CONTL (CONT20)

No change.

CRDS1 (CONT20)

The scratch file FORO01.DAT is opened to store 2
values of pre-gridded data, then closed. The
equidistant or non-equidistant levels are read in.

CRDS2  (CONT20)
No change.

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.

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

GTPTS (CONT30)
No change.

12



10)-

11)

12)

13)

14)

15)

SEGS1 (CONT30)
No change.

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

second point of segment 1 :
and so forth.

SRTPT (CONTBO)
This is a new routine from J.-P. Veleer of BRGM.

GRID (CONT40)
The scratch file FOROOl DAT is opened to store the
calculated grid, then closed. The scratch file

. FOR004.DAT 1is 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.

EVAL (CONT40)

The arrays RVEC, WD, XD, YD, 2D are reduced from 687
to 500. This was possible with an. EQUIVALENCE
statement with array 2, which is not used in this
overlay.

GRDST (CONTA40)

There are a few minor changes due to the new
parameter RADIUS, which is the radius of the circle .
of neighborhood.

13



16)

17)

18)

19)
20)
21)
22)

23)

- 24)

25)

26)

27)

GTSEG (CONT40)

In the CALCOMP 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, Y¥G.

INVERT (CONT40)
No change.

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. 1In 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.

NORMS (CONT40)
No change.

RANGE (CONT40)
No change.

VALUE (CONT40)
No change.

WATES (CONT40)
No change.

XTRMS (CONT40)
No change.

. TREND (CONTS50)
~ The scratch file FORO0O1.DAT is opened to store the

calculated grid, then closed. The scratch file '
FOR002.DAT is opened to read (X, ¥, 2) input data
points, then closed.

EVALT (CONTS50)
The parameter EPS used in INVR2 is changed from
0.00001 to 0.0001.

GRDS2 (CONT50)

No change.

INVR2Z (CONTS50)
No change.

14



28) NORM2 (CONT50)
No change.

29) RANG2 (CONT50)
No change.

30) VALU2 (CONTS0)
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 FOR002.DAT is opened
to read and plot these Z-values, then closed. - The
new limits for multipart maps are calculated.

35) TICKS (CONT®60)
The tick marks are plotted, taking into account the
new limits for multipart maps.

36) DRAW (COMNT70)
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)

38)

39)

40.)

41)

42)

43)

" 44)

45)

46)

47)

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.

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

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.

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.

GTINT (CONT70)
No change.

LABEL (CONT70)
No change.

SLOPE (CONT70)

" No change.

MATGT (CONT70)

There is a check for blank value in the 4 x 4 matrix
surrounding the current grid cell.

FLAG3 (CONT70)
This routine takes account of the blank values to

calculate the missing row/column at the edge of the .

map.

'CBLANK (CONT70)

This is a new routine which checks for blank value
in the 4 x 4 matrix surrounding the current grid
cell. 1If a blank value is found, it is replaced by
the mean of the Z-values of the two or three nearest
points.

SERCH (CONT70)

This routine checks if the sub-cell has already been
crossed.

le6



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  CRDS1 for pre-gridded data, and in GTPTS for
ungridded data.

Size of the program

The source program is scattered into eight overlays:
CONTOO.FTN, CONT10.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.--Files used in the program CONTUR

Logical unit Variable used as Name of
number logical unit number file Description

1 IGDFL DB 1:FOROO1.DAT scratch file, containing
Z-input or calculated grid

2 IPTFL DB1:FOR002.DAT scratch file, containing
X, Y, Z input Jdata points.

3 JPTFL plotter file

4 KSEGS DB 1:FOR004,DAT scratch file, containing
X, Y, Z points by segments

5 ICARD DBO:CONTUR.CTR control data file

6 JPNTR printer file

7 JPNCH output grid file

8 IUNIT input data file

9 ITERM TI1: terminal file




61

Table 3.~-Opening and closing of the filee of the program CONTUR

‘Logical unit CONTO00 CONT10 CONT20 CONT30 CONT40 CONT50  CONT60  CONT70
. number INITA  FINI
1 o-C 0-D 0-C o-C o-C o-C
2 o-C 0-D o-C o-c o-C
3 0 c X X X X X X
4 o-C 0-D
5 o c X X X X X X
6 ) c X X X X X X
7 o-C O~E o-C
8 o c X X X X X X
9 o-c o-c 0-C
O - open E - close and delete if empty
C - close X - opened

D - close and delete



Table 4.-~Reading and decoding of control data cards

Card name Read in routine Decoded in routine
DRAW CONTL, DRWCD DRWCD

FMT CONTL (card, format)

GRID CONTL GRDCD, GTPTS
LEVL CONTL, CRDS1 CRDS1

MESH CONTL CRDS?2

NAOR CONTL CRDS2 °

NDEC ‘ CONTL CRDS2

PNCH CONTL CRDS2

POST CONTL CRDS1

PRNT CONTL CRDS2

RDGD CONTL . CRDS1

REGN CONTL _ CRDS2

STOP - CONTL

TICK CONTL CRDS2

TITL CONTL (card), CRDS2 (title)

TREN CONTL CRDS1

20



'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
l. 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.

£ollowing gqre descriptionSof 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 Parameter
1-5 ' TYPE DRAW1
6-10 o ~ blank.

11-20 H FMAPX width of map to be.drawn, in inches
- » (default = 10)

-21f30 FMAPY - height of map to be drawn, in inches

(default = 10)

21



[INPUT DATA FILENAME|

[PRINTER FILENAME|

[OUTPUT GRID FILENAME]

|[PLOTTER FILENAME]

(GENERAL TITLE|

Pregriddéd data Ungridded data
FMT* FMT |
PRNT NAOR
RDGD* REGN
LEVL < TREN
MESH PRNT
NDEC ’ GRID*
TICK LEVL
TITL MESH
[DrRAW] NDEC

PNCH

POST

TICK

TITL

DRAW| |
STOP

* 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.

22



Columns

31-40

41-50

51-60

Parameter

SN

SM

IBXOPT

. Second DRAW Card

21-30

31-40

. Note:

TYPE

XORIG

YORIG

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)

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)

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
2-value different from all those of

' the data set. ZBLANK should be equal
*to ~-1.E35 for ungridded data.

{default = 0)

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

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. h )

First FMT Card

Columns Parameter
1-4 TYPE FMT

Second FMT Card

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, IYPOS, IZPOS remain
in effect for only this GRID card.

1-4 TYPE GRID
5-10 blank
11-20 NPT 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
' numpber of data records will be
kept as the NPT value k
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Columns

21-30

31-40

41-50

51-60

61-70 -

LEVL Card

This card deflnes the Z-values to be contoured. If the .‘

Parameter

NX

NY

IXPOS

IYPOS

IZPOS

- 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+1l. 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 NyY+l. If .

NY<.~ 0, the NY value that was used

-for the previous grid is used.
“(default = 20)

relative position of X-coordinate in
the data records

relative position of Y-coordinate in

the data records

relative position of Z-coordinate in

the data records. (if IXPOS< = 0,
default values for IXPOS, IYPOS,
IZPOS, are 1, 2, 3)

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. 1If this card
is omitted for a data set, the program will attempt to
calculate SLVL, DLVL, ELVL to give 10 satlsfactory constant
contour intervals (ll levels)
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Columns Parameter

1-4 . .. TYPE
5-10
11-20 SLVL
21-30 DLVL
31-40 ' ELVL
MESH Card

LEVL
blank

- lower Z-value on which contouring
is to begin, if contour interval is
.constant _

- Z2=-value to be contoured, if contour
levels are defined one by one.

(no default)

- contour interval (>0), if contour
interval is constant

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

(default = 0)

- 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)

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 untll changed by another
MESH card or by a NDEC card.

1~4 TYDE
510
11-20 " HEIGT

MESH
blank
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 : blank
11-20 _ 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 be1ng
generated, the program uses all the
input data points in the
determination of the equation
describing the surface

21-30 IORD - 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)

' 31-40 RADIUS radius of circle of neighborhood. sur-
e - .- 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 2z = -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, 2Z) 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 SEl14.6. 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 PSTHT
21-30 NVALU
PRNT Card -

height of numbers to be plotted
showing the Z-values of the (X, Y, 2)
input data points, and height of the
corresponding tick marks.

(default = 0.07 inches)

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 2-values
(default = Q)

The presence of this card instructs the program to print
the Z-value array that is to be drawn, and optionally print
the (X, ¥, 2Z) input data points. It remains in effect for

. only one DRAW card.

1-4 TYPE
5-10
11-20 _ NPRNT
RDGD Card

PRNT
blank -

indicates if (X, Y, Z) input data
points are to be printed.

= ‘0, no print

= 1, print

(default = 0)

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
5-10
©11-20 ~ NNX

21-30 - NNY

RDGD
blank

number of columns in .the data arréy~
to be read in. '

- {no default)

number of rows in the data array to
be read in.
(no default)
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Columns Parameters

31-40 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. 1If 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 TYPE REGN
5-10 blank
11-20 XMPMN minimum X-value of the grid to be

produced, in data units.
(no default)

21-30 XMPMX maximum X-value of the grid to be
produced, in data units.
(no default)
31-40 YMPMN ‘minimum Y-value of the grid to be
: produced, in data units. -
(no default)
41-50 -~ YMPMX - maximum Y-value of the grid to be
: produced, in data units.
(no default)
STOP Card
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 f£ill 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, 2Z)
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, ¥, 2)
and alphanumeric fields is specified by the FMT
. control card.. The order. in which the (X, Y, 2)
- 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 desireéd.

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

Routine:
Explanation:

Program action:
User action:

CONTL (CONT20)

the card was read, but d4id not
contain correct information in the
first four columns, or the card
was not located correctly

stop

correct the control card

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

Routine:
Explanation:

Program action:
User action:

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

Routine:
Explanation:

Program action:
User action:

4) *** BAD REGION CARD ***

Routine:
Explanation:

Program action:

"User action:

CRDS1 (CONT20)

in case of contour levels entered
one by one, the program finds no
control card following such a LEVL
card

stop

add the next control cards in the
control data file

CRDS1 (CONT20)

parameter NX or NY of RDGD card is
negative or null, or the grid is
too big (over 2500)

stop

correct RDGD card, 'or run CTRL2D
to divide map in several parts

CRDS2 (CONT20)
the maximum and minimum X or Y
values in a REGN card are in

- disorder

stop
reorder the parameters of REGN
card :
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5) *** TORD OUT OF RANGE.REDUCED TO FIRST ORDER ***

Routine:
Explanation:

Program action:
User action:
Note:

CRDS2 (CONT20)

parameter IORD of NAOR card is
outside the range 1-4

continue with IORD = 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:
8) *** NOT ENOUGH INFO TO
B 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

DRAW MAP ***

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 (CONT30)

1) the program was told to produce
a grid from points that were
already either in core or on the
program's point scratch file, but
there are no such points, or

2) there are not enough points for
the size of the neighborhood that
has been requested or required by
the order of the polynomial

stop

modify the input data file, or the
NACR card in the control data file

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

Routine:
Explanation:

Program action:
User action:

SEGS2 (CONT30)

(X, ¥, 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 SEGS1 (CONT30)

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

Routine:
Explanation:

Program action:
User action:
Note:

13) *** NORMAL EQUATIONS
l * %k %k

Routine:
Explanation:

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)

UNSTABLE AT ORDER XXXXX. REDUCED BY

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) *** ABRNORMAL TERMINATION.IORD 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, 2) 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:
Explanation:

Program action:
User action:

Note:

CSUB (CONT70)

there are too many grid cells used
for one contour level

start the next contour level

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

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

Routine:
Explanation:

Program action:
User action:

TRAK (CONT70)

there are too many grid cells
which contain a multi-cross of
the same contour level

stop

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:

- DB1l:FOROO1.DAT

- DBl:FOR002.DAT

~ DB1l:FORO004.DAT

~ plotter file

~ printer file

- output grid file

If the program has been

files should be deleted,

1)

aborted during a run, the above

and the following files unlocked:

~ CONTUR.CTR (control data file)

~ input data file.

Errors

in the plot

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 de
in overlay CONT70
that the overlay i

sired, the arrays IJX, KLIN, KLOUT
may be increased but in such a way
S 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 for use of program

To run the program, enter RUN CONTUR($)1. 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.

1 rhe 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 kilometers, the Z-values in gammas.

The input data file "DBl:TESTS5A.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, 2)

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, 2Z) 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
"TESTSA,CTR".

The printer file "DBl:TESTS5A.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:TESTSA.DAT 130
TESTS5A.CTR ' 5
DB1l:TESTS5A . PNT : 14
DB1:TESTSA.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 topoygraphic map, with the
elevations in meters.

The input data file"DBl:TESTC1l.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 -1l. 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:TESTC1l.PNT" resulting from the run
.0f 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
" DB1:TESTCl.DAT 3

TESTC1l.CTR 3

DB1:CONTUR.DAT 5

CONTUR.CTR 2

DBl:TESTCl.PNT - 15

DB1l:TESTCl.PLT 177

The time to run the program CONTUR was 5 minutes, and the
time to plot was 20 minutes. :
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FILE ¢t TESTSA,CTR

LA AR R 2 I AR AT R AT 2

DBLsTESTSA,DAT

DB11TESTSA,PNT

DB14B1D,

DB11TESTSA,PLY

TESY NO, SA, 5 APR 82, M. .DONZEAU

PMT

(A1,3F13,7) '

NAOR , 2 1 3,203p99

REGN . 744,8433 847 ,35562 702,5623 813,8297
GRId 0 42 42 ' 2
LEVL 5220,800 : 2,0200E429

LEVL 5680,200 2,2202E4+22

"LEVL 5708,200 2,0302€E4+00

LEVL 880%,0200 2,2200E,20

LEvL 5009,200 9,8200E4+20

LEVL 6009,200 2.,2200E4+02

LEVL 6190,000 . P,P000E422

LEVL 6200,.220 - 2,2802E+20

LEvVL 660,200 ®,7200E+292

LEVL 78p92.300 2,0200E4+20

POST P.04p0 2

TITL _

AIRMAG N22,30-23,30/F4142  SCALE 111002020

DRAWY 4,049338 4 356579 19. 10,
. DRAW2 =, 10R0E+36 .

sTom .

END OF FTLE 1 TEQTS5a,CTR

Y XA X232 X2272 2 XA XA AN R A A A0 A2 A
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CALCOwP CONTAUBING SvygTcva “AITFLED 42,1979

CONTRAL CARD FILE
INPUT DaYa FILENG
ARINTER FILENAME
JUTPUY 3RID FILEN

NAME 3
vE 1

’ -
AME ¢

BLOTTER FILENAME %

TITLE FI8 Twg 3UN

My - ETF)
(41,3813,7)

NAQR Ma23AR
REGN 744.5
GRID A,4202

TOTAL N3 CF TwBUT narvy 39fuTs 3

t  TEST N2, S,

EEPY)

2242
4332
Aru2

2, 292222008

CONTUR, CTR

D313 TEQTSa 24T
D31 TESTSa PNT

‘D31gRIN,

DY ITERTS, MY

1.¢%23300
8d7 58601
42, 229522

'5 A52 89,

A7eAPR=dd q8156347
w,DINZEAY
4,20022722 9.2232329933
Y, 2203022 3,3842334002
742,86229 813,82972
42,2049 2,2222202¢

NO OF 3EGMENTS TO $Tnae twouT nata PITNTS [y SCHRATCW FILE o 30
OF YERTICAL

NO OF WIRI7ONTaAL

SEGMENT NOS®
SEGMENT N0
SEGMENT NOs
SEGUEMT NOs
SEGUENT AQs
SEGMENT nOs
SEGMENMT N(s
SEGMENT O
SEGMENT O3
SEGMENT aGm . 1
SEGMENT NGs 11
SEGMENT nas te
SEGMENT 00 13
SEGYEGT nQs 14
SEGMENT NO &]
SEGMEGT NOS 16
SEGMENT MG 17
SEGMENT nO® - 1B
SEGMEYT n(Qs 19
SEGMENT nOw 20
JEGMENT QW 21
SEGYELT ~NO3 9e
SESMENT OB 23
SEGMENT w(s 24
" SESMENT vOB FE]
$SEMENGT NQs ?0
SEGMENT anUS 37
SEGMENT NQOs 8
SEGMENT wOm 39
BEGMENT NOw® LY
JEGMEYT »Uw 32
SEGMEYT MO 32
SEGMENT (s '3
SEGMENT nQu 34
SEGMENT \QOa 3S
SEGMENT uOw 36

CE NG DB A

SEGuevTS

“nd,vEqe
“n9,veas
403, vERw
4%, vE
“03,vEQs
ynl, vEQs
“0R,VEIN
“fR,yE9m
49R,vE3%
“07,vEQs
40%,vEs
“0,vESE
“03,vERe
HAR,vERSE
“N,vEQE
“0%,vERs
“N¥,yEE
“0R,vEdn
AR, vEas
“AR,vEQe
4N, vEqe
40R,vEQe
4N, vEQe
HRA, vEQe
€A, yEIs
“0,vERN
40%,vEQe
AR, yS2a
“0?,vEIn
“0% ,vEaN
“nR,yE98
“0N%, yEQN
N0, vERw
AN, yE3a
4n3, yEan
“n?,yEase

PRADUN P UABLR— R ORI AU BRI~ PR BN e T U 8w R

L}

PREIIRNU AP B AALDDOEDWWWLWMWGNVASDNADA -~ = s

ND

N0
~Q
N
NG
NG
~g
ND
N
N
3
N3
oF}
NI
N3
N3
~0
N
ND
~3
ND
~d
NO
ND
D
,‘IO
N3
NI
N3
NG
~0
89
D
82
O
ND
N3

0F INPYT
oF Inpyt
OF INPyT
CF InPuT

0F INByT

QF INPYT
OF InPyT
OF INpyt
aF Ineyt
CF INPYT
0F I~pPyrt
OF IvayT
OF InpAy?t
QF Ineyr
0F Iueyr
QF INPYT
QF INPYT
0F InPyuT
OF InpyrT
0F Iveyt
QF INPYT
OF INPYT
QF INPyYT
aF IwnpPytT
aF InPytY
QF InpPuT
QF INoyT
OF Inpy?t
QF [NnPuT
QF IAPyT
0F Inxayy
0F INRYT
QF INPyY
OF I~PuT
OF IvPy7t
QF INPUT

SEGMENTS a

POINTSS
POINTSs
PQINTSe
POINTSe
BPOINTSe
PIINT3e
PAINTSe
POINTOe
PQOINTSE
90INTSn
PIINTSe
agiNTis
POINTSS
2aINT e
POINTSa
POINTOe
POINTSa
POINTSS
POINTSs
POINTSa
POINTOS
POINTIs
PIINTSR
PQInNTSs
2JINTIs
POINTYs
BYINTSe
POINTYS
BQINTSe
BOINTSs
POINTSs
POINTIs
POINTS2
PAINTSs
POINTIs
PQYINTIS

44

3,20¢00000

3,29204204¢
3,3432¢3u4u
3,20202300

132
131
124
136
144
132
141

96

58

a7
13e
{123
124

4w

-}
142
132

37

17

76
14l
138

63

19
126
134
144
141

b4
149
136
124
132

.24902382

2.73088022
3.,090208442
2.293222@2

RPLOTTEN

PLOTTER
PLOTTER
PLOTTER

BLICK

8L 50«
8LJCx
5L3ICX



TIME 02 WRITING SEGMENTS TNTO SCRATCW FILE 3,18 MINUTES

168y GRID MESH POINTY aap VALUED A5 FOLLOWS 1 o

1939 ARE INTERPOLATED wITW A MEAN OF 4 INPUT DATA PQINTS
204 ARE EJUAL TO INPUT DATA POINTS

438 ARE yVDEFINED BY RADIUS CHEEXING

TIME pPOR GRIDDTNG

4,13 MINUTES

LEVL 82029,200% 3,2223049%0 4,2m0002009 4,023080004 3,20000000
LEvVL 50973, ,4977330 2,08923000 :

LEVL £723,323222 3,3938022

LEVL 5823,233222 2,2233028

LEVL 89232,42%222 3,222000

LEVL §023,032320 a,378084

LEVL 6§102,23220 2,2302000

LEvL 8243,9222322 2.220040

LEvVL 66072 ,022322 2,432020

LEVL 72223,22323 2,8328000

e0s8T ”7,30999090c.21 2,%22207303 3,00000000 2,20084¢09 34,20204022¢
Tivt a,¢/023a29 2, R30AAIAR 3,20200302 3,322239032 3,30899300@
AIRMAG 422,30=93,37/F41.4) SCALE 1112@200292

DRAWY 4,2493379 4,3665791 13,2v000¢ 19,2284900 2,04%00200
DRAW2 *3,12%232¢%2E+36 2,P2222202 2,20000002

TIME sp2 PUNCHING AN® pQINTING

POSTING ON BLOEK 2

TIME FOX POSTING / MESH / TICKS

CONTOuRS ON BLACK 3

CONTOUR LEVEL
CONTOR LEVEL
CONTOIR LEVEL
CONTOnR LEVEL
CONTOUR LEVEL
CONTOUR LEVEL

CONTONR LEVEL .

5202,322m20
$5%2,022090
5732,233300
58%2,202000
§992,222a99
6212,2302033
61923,8229849

a ne o on om am  me ea en

CONTOyYR LEVEL 6092,202020
CONTOUR LEVEL 6572,222220
CONTOUR LEVEL 72332,902299
TIME pOR CONTOURING

$ToP 2.,20903000 2.0022p200
STOP TIME! @7-4PRaBl RITRRNBY )

.23 MINUTES

3,56 MINUTES

4  POURCENTAGE
13 POURCENTAGE
48 POURCENTAGE
253 POURCENTAGE
528 POURCENTAGE
273 POURCENTAGE
143 POURCENTAGE
53 POURCENTAGE

2 POURCENTAGE

] POQURECENTAGE

OF GRID CELLS
OF GRID CELLS
OF GRID CELLS
0fF GRID CELLS
OF GRID CELLS
OF GRID CELLS
OF GRID CELLS
0rF GRID CELLS
0F GRID CELLS
0F GRID CELLS

7.80 MINUTES

- ew ow ot o2 o on we e we

8,20
8,59
2,86
15,47
38,22
16,26
6,72
3.18
2,20
0,30

2,23000220 0,0200220009 3.20000000
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2,20028000

2,020830¢8
2,000600d862

2,00v00302

2T 2T 2T DR I DT IT 2C 2 e

a.200@00¢e0

PLOTTER bLOCK

RLOTTER BLOCK
PLOTTER BLOCK

PLOTTER BLICK
PLOTTER 8LICK

RLOTTER BLOCK
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AIRMAG N22.30-23.30/E41-42  SCALE 1:1000000

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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144,73229
148,12020
151,34220
146,5522¢
148,19020
138,73024
147 ,9822¢0
132,2322p

133,83002

149,14920
133,81229
148,50999
127,.46222
140,71021
124,77222
132,.3422¢
139,92999
138,.84220

FILE ¢ DRISTESTC1.DAT

X 2232032222222 R X222 X

138,28999
143,75999
147 ,46031
137 .02832
144,2689¢9
136,83030
143,20222
135,%622¢
139,83020
145,80000
{28,29220

184,31329
125,58%2o

149,65230
126,87230
146,83989
129,9293%9
142,04020

139,78999
149,21001
139,17999
147 ,7820@
128,16000
136,63200
141,91228@
134 582202
13%,52020
142,28n20@
127 ,61229
149,98p22
126,56222
188 ,82000
136 .57221
186,14220
137,33220
145,14220

141,94229
155.99921
141,609014
142,55292
141,992214
136,23229
139,42999
138,75999
136,03999
144,00203
128,41322
152,11322
131,25999
155,02399%9
138,83222
163,22999
147,233292
155,984232

149,81009
152,682001
145,21094
15g,110020
133,84000
143,53020
138,23000
145 ,36000
133,684000
151,00000
{28,61000
152,20999
133,86000
149,24001
133,61000
154,89999
142,80028
161,66000

END OF FYLE ¢ DBY1ITESTCL,DAT
t*ttt.tg.ttttittttt..t.t.ttttotttt

47

141,16000
187,92999
145,0880092
159,88000
139,49020¢
153,33820
132,66000
147 ,36020@
129,44200
156,39999
132,41000
148,410209
132,56229
147,12000
$131,78999
154,45000
137,.,28000
153,50002@

145,45220
161.59020
148,220990
174,59090
144,63000
184,92999
132.23000
192.56020
134,84230
187,32000
134,71291¢
145.,52999
135.,86009
147 .83000
132.74031
147,67999
142.82000
149,3%000

159,92999
183,16000
151,085020992
169,83000
141,08000
165,23000
131,63000
156,56000
140,440200
164,89999
139,61208
144,00999
139,00999
148,33800@
135,94000
149,31000
138,96201
153,86000



Fl_e ¢ TESTCL,CTR -

[ AX T FXNFTRE ZTTXRR 3 IR RY BRI

DB1ITESTCL,.DAT

PBISTESTCL,PNT

D?!:BID-

DBI1STESTCL,PLT

TEST nO, Ci, 7 APg 8@, w,DANZEAY

PMT
(8F10,9/8F10,0)

ARINT 3 }
RDGD 16 ) 2
LEVL 112.0300 2,2202002 180,2229@
TITL

TOPOGRAPHY, SCALE 132202

ORAWY 5,905%22 5, 290111 s,
ORAW2 «{,002300

$Top

48



y

FILE ¢ Dm1tCONTUR,DaAT

S I X2 XXX 22 AT 2 ' 2

2,1647022E+039,1382902E+230,1397020E+230,14104002E+230,1408122E+032,14115622E+23
3.1482520E+0302,1529302E4232,1461220E+232,1437602E+230,1492132E+932,1859902E+23

D,158602PE+030,1579322E,238,1615920E+239,1631602E+23

8,1513420E+330,1474622E4+232,1301820E+232,1416000E+0230,14521020E+¢39,1453800E+03
B.14820239E+330 15125072E4230,1455520E+2308,1370200€+230,1477830E+032,1429302E+23
2,1501120E+a30,1598572€4+232,1745920E+033,1698303E+23

3.1481920E+030_ 1442972E4032,1481620E+232,1419500E+230,1338492E+032,1394900E+03
2.1446320E+030,14128a2E+230,1387340E+232,1365300E+230,1366320E+032,1392300E+023
3,1438320E+030,1533320E,232,154932mE+232,1652300E4+03
2,1479520E4+033,143222aE+730,1419120E+232,1394300E+230,1382320€4034,1326600E+03
3,1323320E+230,1316327E4732,1322320E+232,1355600E+230,13456022E+032,1387502E+03
3,148%620E+0230,147362084+47232,1535620E+4232,1565602E+2)
B,13383230E+030,1396307E,239,1355220E+232,1367402E+230,13364202E+032,1294402E+03
2.1348420E+030, 1424402E4+232,1491420E+332,1455000E+230,1402822E+032,1442202E+03
2,1512020E a3, 1564392F4237,1573220E+232,1819300E+23
9.1330120E+030,1282902E,232,1276120E+232,1284100E+230,1286100E+032,13041908E+23
0.1347120E+p30,1396100E+230,1465120E+232,1843100E4+0230,14996822E+030,1521108E+23
23,15072120E+¢032,14841229E+237,1455120E+232,1440120E4+23
B,1274527E+032,12%5502E4+232,1255620E+232,1312600E+230,1338620E+032,1345602E+83
3,1358622E+030,1390122E4232,1827120E+232,1496680E+230,1588020E+032,1552402E4+03
3,149242A€+2302,1471207E4330,1478390E+232,1483300E+023
De1247720E+230,1244722E4+23%,1365720E+730,1385382€+230,1336128E40632,1317922€+03
B, 1327422E+m30,13%049254230,1373420E+232,1465400E+230,1561422E+032,1632100E+03
0,1%49220€4232,1514522E+4732,1476820E+4230,1493133E+23
7,1320327E+230,1299320E+234,1373320E+232,1472302E+230,1428922E4932,1372802E+23
2,1428%30E+230,1389672E4+230,1358420E+332,1430482E+030,1451423E+032,15594022E+23
2,1616627E+023),1535002E4+232,1493720E+232,1538600E+23

END OF FYLE ¢ DB13CONTUR, DAY

A X 33223222 X222 ARSI R A RS R A2 A4 2 A

FILE 1 CONTUR,CTR
A Y Y T 2T 2 2R AR A AR 2 2

BB13CONTUR,DAT

DBIITESTC L PNT

DBl!BTD-

PBIITESTC1.PLT

TEST NO, Cl, 7 APR 83, v, DONZEAU

PMT

( 2(6E13,27), 4E13,7)

PRNT 2

RP8D 16 9 : 2

LEVL 119,2200 2,7422202 180,2232

TITL ) .

TOROGAAPHY, SCALE 1322922

DRAWY 5,005%00 §,299111} L. 10, 1
D?Awi el,3020220,2222F+0202,0290E+29 ,

$lar :

END OF FTLE 1 CONTUR,CTR

A I 2 a2 X A XX R XA RS RS AR AR A A
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CALCOw® COVTOURING SysTgve “OJIFIED “a,1979 7=4PR=80 111548122
CONTRAL CARD FILEVAYME 3 CINTyR,CTa
INBYT DATA FILENAwE ND31gCINTIa, DAY
PRINTFR FILENAmE DB1STESTC ANT
QuUTPUY SRID0 FI ENawE N3ygaln.
®, 0TTER FILENAME DB1sTESTCY,PLT :
TITLE FIR TWE PUN ¢ TEST N], C1, 7 AP 83, “,00NZEAU
FmT 2.22222022 P,AIUAA422 A,2220¢922 0,.20432922 2,20220200 2,02022009
t 2(6E13,77), 4E1Y,7)
OQ]NY A,22202289 A,242273292 2,22402422 2,922232¢90¢ 2,20222249 2,02002202
V6O 16,4822¢2 9.,32722409 2.03044620 0,322008002 3,48209804 0.8384d000
TIME P03 READING SREGITHINEN DATa 2,28 “INUYTES
LEVL 11a.020¢00 2.6722222 - 197,22322 ¢,322300004 3,4923¢2¢@ 3.009002¢3
TIvL 2,22823222 2,2222%40¢ 3,22342222 2,822508002 2.83229300 2,42040000
TOPQGAMIHY, 8CALF 112222
04wl 5,995¢95%¢ 5.2991199 5,22Q23¢0 14,0420 1.,82003v¢ T 88034200
DRAw? .l,2002020 2,23022202 3,3722¢4302
- 1 2 3 4 ] 5 4 3
1 144,74222 139,29999 139,78999 141,94202 144,812¢9 141,16440 145,45002 138,92999
? 15134200 147 ,85221 139,17333 141,62021 145,212¢41 145,3332¢ 148,208¢2 181,0532¢
3 148,16222 144,23939 16%,16222 141,990t 133,84242 139,456 144,63009 141,48040
2 147,9%2322 143, 23%22 161,91222°  139,4289% 138,2323¢0 132,565%446 132,23800 131,0380¢2
L 133,53240 136, 8van 135,82222 134,03999 133,642¢02 129,4402¢ 134,840¢0 147,446
[ 133810292 12R,2332a 127.61222 124,48000 126,61249 132,41220 134,710¢1 139,61000
’ 127.482342 129 54722 128,%63723 131,25999 133,868200 136,5504e 135,868802 139,44999
[ 24,7722 126,472 116,87 32y 13,5328 133,81209 131,78999 132.740¢1 13%9,9492¢
] 13m,9299¢ 123,.32999 137,332223 147 ,232¢42 162,89229 137,28420 142,86000 138,96@061
11 12 13 14 15 15
1 149,212 199 937,y 152,8¢321 197,92999 161,59d¢d 163,15020
? 147,7R222 142 ,582an 152,11222 159,88¢%02 176,59299 169,832¢00
3 138,632272 139,232~ 143,83232 193,33028 194,92999 15856,23a2¢
¢ 134,58203 138 78339 1845,30232 187,36242 159,56220 156,56340
] 142,28242 148 223229 151 ,22222 156,39999 187,380 161,83999
& 149,88240 152,11732 154,06990 1R ,4100d 145,50999 144,24999
b4 158,.,8¢222 195,2393) 16,2432 147 ,128¢¢ 147 ,83299 148,33020
8 156,14227 1583,2239¢ 154,89999 151,45222 147 ,679%9 149, 31020
39 1458,14227 158 34222 161,68222 153,52202 149,32200 153,8582¢

TIME FOR PUNCHING AND PITNTING

TI“E £0 POSTING / “wER /7 TICKS

4414 MINYTES

2.00 MINUTES

50

PLSTTER olJCK

PLOTTER HL3Cx
PLOTTER BLICK

PLOTTER BLICx
PLOTTE# gLdCk

PLOTTEN B3LICx
PLOTTER BLICK

v
146,12240
145,5%99¢v0
158,732u¢
132,2340¢
149,14002
146,3639Y
142,714¢1
137 ,344008
135,68484¢0

14
143,759%9
137,02232¢
136,83440
138,56022
145,52220
1%4,3123¢0
169,85894¢
148,93999
142,34224



CONTOIIRS ON BLNCK

coNTOyR
CONTOIR
CONTOUR
CONTOR
CONTOIR
CONTOR
ConTOUR
CONTOUR
COMTOR
CONTOUR
CONTBIIR
CONTOYR
CoNTOyR
CONTOUR
CONTOQUR
CONTOUR
CONTOUR
CONTOUR
CONTOIR
CONTOyR
CONTOR
CONTOR
CONTONR
CanTOnR
CONTONR
CONTONR
CONTONR
. CONTOYR
CONTOUR
CONTOYR
CONTOPR
CONTOUR
CONTONR
CONTOuR
CONTOYR
COoNTO,R

TIE pOR CONTOURING

TP

LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL

LEVEL -

LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL

?.29203099
STOP TIMED 97=aPRaB¥

@ 2t o8 vm e ee en LE S8 e Sn BW e M T 46 S W e M M G R W M Y B cm % em e = wm mw

2

1172,2222%0
112,2227230
114,22222)
116,233229
118,222220
192,222p29
192.,232¢2m
194,232200
126,23224460
128,230729
132,322200
132,9222%0
134,0072209
136,232220
138,22322¢0
133,032220
142,242229
184,422292
146,2332220
128,¢724200
183,2322229
1§2,232290
184,302229
186,227200
1%8,4227200
162,222300
182.222020
164,33272%0
168,2232200
188,22322n
123,7232830
172,222222
174,2223222
126.,202320
198.322R08
182,222090

2,228208922
1115815¢

14
ar
oFr
oF
or
oF
oF
oF
or
or
oF
oF
or
114
oF
aF
oF
or

oF
oF
oF
oF
arF
oF
oF
oF
or
oF
or
oF
oF

oF
ar
ar

GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
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

3.78 MINUTES

-3,00002020

~N e
WNMO L Oa 0w O

C
~

W Y
-

Wi & B BB
N G

N A
- O

-
SO LsLELLDUOAD®

9,0008082900

51

POURCENTAGE 2,00
POURCENTAGE 13 . 0,00
PJURCENTAGE 3. 2,80
POURCENTAGE 2,09
POURCENTAGE 1 2,00
POURCENTAGE ¢ 2,08
POURCENTAGE ¢ 0,00
POURCENTAGE 1 3,00
POURCENTAGE 1 5,56
POURCENTAGE 1 6,25
POURCENTAGE 3 11,81
POURCENTAGE 1 19,44
POURCENTAGE 1 22,22
POURCENTAGE 27,78
POURCENTAGE ¢ 29,86
POURCENTAGE ¢ 28,47
POURCENTAGE 31,29
POURCENTAGE 31,425
POURCENTAGE 1t 9,17
PQURCENTAGE 29,17
POURCENTAGE 1 25,8¢
POURCENTAGE 1t 22,22
POURCENTAGE ¢ 18,36
POURCENTAGE 14,58
POURCENTAGE 12,50
POURCENTAGE 1 9.72
POURCENTAGE 1 6,25
POURCENTAGE 1 3,47
POURCENTAGE 1 2,78
POURCENTAGE 1 2,78
POURCENTAGE t = 2,78
POURCENTAGE 1 2,78
POURCENTAGE 1 2,78
POURCENTAGE 1t 2,00
POURCENTAGE 3 - 02,02
POURCENTAGE 1t 3,08
2,00300000

FTICITICHT DT DE DT DT 3T M DL BT 2R 2T I DT IC 2E 2T HC IR T 2T DE 28 ¢ 2T 2NN 2T 2L 20 JR M

a.220802280

PLOTTER BLICK

3
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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.

ACKNOWLEDGEMENTS
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, by
CALCOMP, Applications software, Anahexm, Callf

‘1973, GPCP-a general purpose contouring program: User's manual,
Anahelm, Calif.
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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.

ACKNOWLEDGEMENTS

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 COﬁPUte? Products, Inc., 1974, CONTOUR, a basic contouring program, by
CALCOMP, Applications software, Anaheim, Calif.

s 1?73, GPCP-a general purpose contouring program: User's manual,
Anaheim, Calif.



