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Abstract

A computer program was designed for preparing contour maps by the “Polyhedron
Method”. The program was written in FORTRAN for FACOM 230-60/75 by utilizing
CALCOMP X-Y plotter Model 770/763. It can be easily modified for other computers which
have more than 41 K words (or 164 K bites) of core memory.

The procedure of automatic contouring and the operating instructions of the program are de-
scribed, and several test examples for geologic use are presented. The source list of the program is
also carried in the appendix.

Introduction

A contour map is one of the most common ways of displaying geological
quantitative areal data. Many mapping procedures {Bissop, 1960 for example)
and their applications have been developed. They are isopachous maps (MERRIAM,
1955; KruMBEIN, 1962; Kanto Loam Research Group, 1965), isolith maps
(KruMmBEIN, 1962) and trend-surface maps (KRuMBEIN, 1962; MEeRRIAM and
HarBoucH, 1964; ScHraMM, 1968) in stratigraphy, and structure contour maps
(MERR1AM, 1955; Kakmi et al., 1973; Rosinson and CHARLEswoORTH, 1969) and
beta diagrams (RoBinsoN, 1963 ; NoBLE and EBeRLY, 1964) in stiuctural geology, for
example. Besides, contour maps are generally used in display of many geophysical
data, e.g. magnetic and gravitational ones.

However, it consumes time and cost to prepare contour maps by hand method.
The quality of contour maps, when they are prepared by hand method, depends on
an operator’s technique and on his interpretation of data to be mapped. For the
reasons mentioned above, most maps have been prepared only for data required
specially to be displayed in contour maps, and they are nothing more than the
illustrative maps. Consequently, not a few informations from collected data have
been left to be used.

The computer has enabled to prepare standardized contour maps inexpensively
and promptly, and the several procedures have been developed for computer con-
touring (HarBouen and MEeRriam, 1968, p. 32; Corrarava and Mori, 1969;
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Kawano et al., 1973).

There are two kinds of output media for contour maps which can be prepared
by a computer; the one is a lineprinter and the other an X-Y plotter or drafter.
A contour map made by a lineprinter is shown as a characters pattern in which the
same characters are printed on the places where the values fall within the same
ranges (Yamamoto, 1973). Therefore, it requires either raw or processed data
regularly and densely spaced. Although it easily and promptly makes a contour
map, it can not make any accurate one. It may be suitable for mapping functional
surfaces. On the other hand, an X-Y plotter or a drafter has an advantage in that
they can make much more precise and detailed ones. Besides, it can make a contour
map directly even from irregularly spaced data.

The present program was designed for plotting a contour map by using an
X-Y plotter in order to make the map from data irregularly spaced as well as from
regularly spaced ones. It includes many options for geologic use.

The basic principle used in the program is the ‘““Polyhedron method” discribed
by HarsoueH and MERRIaM (1968). The permission for using the principle is given
from one of the authors (D. F. MErRIAM).

The program was made as one of the developping programs of Data Processing
Center, Kyoto University (PROBLEM NO. 5001EY044 and 5001DY045). Any
one who uses the program is required to have the permission from the present authors
or Data Processing Center, Kyoto University.
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General Description of Program

This program produces a contour map from regularly or irregularly spaced data
by using an X-Y plotter. The arrangement of a map on a plotting paper is shown in
Fig. 1. This program is written in FACOM 230-60/75 FORTRAN (Fujitsu, 1970)
which corresponds to IBM 360 FORTRAN IV (Germain, 1967) using FACOM
230-60/75 SSL (Scientific Subroutine Library; Fujrrsu, 1972) and CALCOMP
routines (Yoshizawa Business Machines, 1969a and 1969b), and requires about
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41K words (or 164 K bites) of core memory and 75 cm (29.5 inches) plotter. Many
options are provided for geologic uses; input data selection, insertion of geographic
data as a referring map and so forth (see b. Input options and c. Processing options).
a. Contouring procedure

By assuming that a surface to be mapped is represented as a polyhedron surface
of triangular elements (named faces) each of which is defined by its peak points in
a three dimensional space (Fig. 2), contour lines in a triangular element can be
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Fig. 1. Arrangement of output map on the plotting sheet. The contour map
is drawn in the frame of broken line. The unit of length is expressed
in cm.

Fig. 2. Tetrahedron model illustrating the contouring procedure. The tetrahedron
is constructed by triangular faces. Broken lines are contours.
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102 obtained by interpolation as shown in Fig. 3
(HarBoucH and MERR1AM, 1968, p.34). Con-
junction of contour lines for all the elements
yields a contour map of the surface to be
mapped.

In this program, faces are automatically
defined even if face definition i> not directly
given as input.

112 127

Fig. 3. Triangular face and interpo- .
lation for contouring. Slender b. Input options
lines are contours. The following three kinds of data can be

read as input:
(1) Irregularly spaced data with face definition
(2) Irregularly spaced data without face definition
A specified area to be mapped is derived into rectangular grid units, and
the units are sequentially numbered. The value at a given grid point (named
the grid value) is computed by approximation of the observations in the specified
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Fig. 4. Mapping area, grids, and grid units. Observations in hatched area are used
to estimate the grid value at point P. The area should be specified as input
using the number of units. In this case, the number is 2.
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number of units around the grid point (Fig. 4). As a result, regularly spaced
data are completed (see to Harsouca and MerriaM, 1968, p. 35). (The
more number of units are specified as the area in which observations are, the
map will be more smoothed.) Then each unit is subdivided into two
triangular elements (faces), and the elements are automatically defined by
using grid point numbers given before.
(3) Regularly spaced data
This kind of data should be grid data regularly spaced as mentioned above.

The units formed by grids are subdivided into triangular elements, and they are
automatically defined as in (2).

c. Processing options
The following three kinds of processings can be optionally performed:
(1) Insertion of referring point(s), line(s) and/or map scale.
(2) Plotting of data points with their numbers and values.
(3) Specification of blank unit(s), i.e., rectangular one(s), in which no con-

tours are to be drawn; valid in the input cases of b—(2) and b—(3).

d. Input medium
Cards and an alternative tape can be used an input medium for source data
input.

e. Limitations
(1) % of peaks, NOP<1000.
(2) # of faces, NOF <2000.
(3) # of rectangular units, NNN < 1000.
(4) # of referring points, NUMBER <100.
(5) # of referring lines, NLINE<10.
(6) # of control points on a referring line, 3< NPFOLN <100
(7) Others: refer to Input Instructions.
(8) Map size: width (x—direction) and length (y-direction) are less than
68 cm and 88 cm respectively in the case of using Data Processing center, Kyoto
University (refer to Fig. 1 for the map arrangement and to Fig. 7 for the
coordinate system).

f. Output
(1) List of processing specifications
(2) Input

(3) Tracing informations of processing
(4) Error messages
(5) Contour map
g. Error treatment
Error checks are carried out on the following items, and error meassages are
printed out, if any errors are detected:
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(1) Kind of input data:

If any code other than FDEF, SMTH, REGS are detected, the processing
will be stopped with a message “ILLEGAL DATA KIND” (refer to Input
Instructions-B-c).

(2) Computed results of grid values:

If a grid value is not normally obtained, a message “GAUELS ERROR,
APPROXIMATING PLANE WAS NOT DETERMINED” will be printed
out, and any contours will not be drawn in all the units concerned with the grid
point.

(3) Specification of blank unit(s):

If any illegal specification is detected, the processing is stopped with a
message ‘“BLANK AREAS DEFINITION ERROR” (refer to Input
Instructions-B-(g.)).

(4) Repetition times number of main repeating operations:

Amount checks are carried out on the items in Tab. 1. If an amount
exceeds its limitation, it will be printed ont in the form “**ERROR**
CONTROL VALUEISILLEGAL......... ” and the processrng will be stopped.
(5) # of contour lines:

If contour lines are to be too densely drawn in a triangular element, the
lines which exceeds the limitation (100 lines) will not be drawn, and a message
“LINES TO BE DRAWN OVER 100" will be printed out.

Processing Procedure

The processing is performed according to the following flow of steps (Fig. 5,
Process flow chart).
Step 1. Data and task specifications are read as input from cards.
The program control proceeds to step 2, 3, or 4 according to the kind
of source data; to Step 2, when they consist of peak and face definition
data, to Step 3, when only peak ones, and to Step 4, when regularly

Tab. 1. Check list of main iteration mumbers.

% Code Limitation Test Matter

1 MAP¢ 10 # of sets of regularly spaced data in a tape
2 MAXX 200 ¥ of grids in x-direction

3 MAXY 200 # of grids in y-direction

4 NOP 1000 # of peaks

5 NOF 2000 £ of faces
11 RPO% 100 # of referring points
12 PLN§ 10 # of referring lines
13 RLP# 100 # of control points on a referring line

14 MARK 200 § of marks on a map scale
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START
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Fig. 5.

Process flow-chart of program.
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spaced ones.

After input of peak and face data, it proceeds to Step 7.

Peak data are read as input. After completion of grid values, it proceeds
Step 5.

Regularly spaced data are read as input.

Triangle definition is performed.

(Optional) Blank unit(s) is/are defined according to input from card(s),
if required.

Contour lines are drawn.

(Optional) Data points and their numbers and values are plotted, if
required.

(Optional) A referring map is drawn, if required.

Input Instructions

A. Order of cards in deck

An example is shown in Fig. 6 in FACOM 230-60/75 cases. Cards

indicated by items of letter enclosed in parentheses are optional.

a.

b.
c.
(d)

£
()
(h-)

1.

System cards*
Problem/data name card
Task and data specification card-a
Input format cards
Task and data specifiction card-b
Data input cards if data are recorded on cards.
Blank unit(s) specification card(s)
Referring map data input cards
System cards*

$NO

$KJOB

COND=500
$FORTLINK

program deck
$SPLOTRUN MAX=100
data deck

[$FD F08,FILE=(OLD,CKA367.XXX) ,UNIT=DPO,VOL= (SPEC,PF5014) ]
If all input data are to be read from cards,
this system card is not required. The underlined
are the file name and volume name.

$POUT

$JEND

Fig. 6. Setup example of card deck. The statements with marks “$” indicate system cards. The

one in the bracket is necessary to define an input file which is alternative to input data cards.

* These cards are required to control a job. The forms depend on the convention of each computer

center.

Consult to your computer center.
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Card preparation

b. Problem/data name card
Col. 1-80 Alphanumeric problem/data name; characters only in 1-40

columns are plotted on the output map.

c. Task and data specification card-a
Col. 1-4 FDEF: ifface definition data are to be read as input.

10

15

16-18

21-30

26-28

31-35

3640

41-50

61-70

71-75

76-78

SMTH: if only peak data are to be read as input.
REGS: if regularly sapced data are to be read as input.

Input device logical # for peak or regularly spaced data
(1 to 4 and 8 avairable); if not specified, 5 (card reader)
is used as a default value.

Input device logical # for face definiton data (1 to 4 and 8

avairable; must be not the same as that for peak data);

default is 5 for a card reader.

YES: if a referring map is to be plotted; otherwise leave
blank.

YES: if blank unit(s) specification is/are to be performed;
otherwise leave blank.

YES: if peak points are to be plotted; otherwise leave
blank.

Skip # for plotting peak points; when 1, all points will be

plotted.

# of digits of the decimal part to be plotted as peak values.

If it is punched in a negative number, peak values are not

plotted.

Base value of contours; real with a decimal point.

Scaling factor for plotting; if it is left blank, the map is

automatically scaled.

0: if only a map scale is to be plotted.

1: if only referring point(s) is/are to be plotted.

2: if only referring line(s) is/are to be plotted.

3: if referring point(s) and line(s) are to be plotted.
Note: if the map scale is also to be plotted in the
case of 1, 2, 3, negative number should be punched,
i.e. -1,-2,-3.

YES: if input format(s) is/are to be specified; otherwise
leave blank.

(d.) Input format cards (Optional)
If input format(s) for peak andjor face definition data is/are to be
specified, both of two format cards for peak and face definition should be
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prepared. Ifinput of face definition data is unnecessary, leave the second
card blank.
Card 1. For peak data input:

(1) Ifregularly spaced data are to be read as input, this specifies
the format of values (z) at regularly spaced points (i. e. at
grid points). If not specified, the format (8(6X,E10.4))
is used as a default one.

(2) 1If irregularly spaced data are to be read as input, this
specifies the format of a peak #, its location (x,y) and
value (z) (see Fig. 7 for the coordinate system). The
default is (2(15,3F10.0, 5X)) for two peaks in a card.

2

Yy

Fig. 7. Coordinate system. All the input data should
be measured according to the system,

Card 2. For face definition data input:
If face definition data are to be read as input, this card
should be punched; otherwise leave blank. In the case of to be
read, this specifies the format for arbitrary # of face definitions,

each of which consists of three peak numbers to define a triangle.
The default is (4(315, 5X)) for four faces in a card.

e,f. Task and data specification card-b, and data input cards.

All data input cards should be punched according to the formats
specified on the input format cards or to the default formats. If source
data are to be read from an alternative tape, they should be also written
to the formats. In the case of using an alternative tape, task and data
specification card-b should be prepared.

The following three types of data (see General Description of
Program) can be chosen as the source data:

(1) Peak and face definition data (The task and data specification

card-b is Card 1).
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Card 1. Col. 1-5 £ of peaks
6-10 $ of faces

Card 2. Peak data: peak %, coordinate of location
xy)-
Card 3. Face definition data; see the explanation

of (d) Card 2.
Peak data without face definition (The task and data specification
card-b is Card 1).
Card 1. Col. 1-5 # of peaks
6-10 # of units for the computation of grid values
(see General Description of Program); if
autoextension is necessary, punch in a pos-
itive number, and if not, in a negative one.
11-20 \ Boundaries of the mapping area in the origi-
21-30 | nal coordinate system; x-under, upper, and
31-40 | y-under, upper respectively; real with a
decimal
41-50 ) point (see Fig. 4).
51-60 \ Side lengths of a unit in the original scale;
61-70 } x and y directional ones, respectively (see
Fig. 4)
Regularly spaced data
If the data are to be read from an alternative tape, see Note.
Card 1. Col. 1-10 Pitch of data points in x-direction
11-20 Pitch of data points in y-direction
21-25 # of data points in x-direction
26-30 % of data points in y-direction
Card 2. Values (z): punched according to the
specified or default format.
Note: If the source data are to be read from an alternative tape, an
ID-card in which ID-code and § are written in the format (A4, I5)
is required instead of Card 1 described above. A data set whose
ID-code and # coincide with the ones of ID-card is read as input.
The data in the tape should be written in the following forms:
Section 1. File code and # of data sets in the file should be
written in the format (A4, I5).
Section 2. ID-code, # and pitch and #s of data points in
%, y-directions are written in the format (A4,
15, 2F10.0, 2I5).
Section 3.  Values (z): in the specified or default format.
Sections 2 and 3 make a data set. As many sets as # of data sets
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written in Section ! should be stored in the tape.
Blank unit(s) specification card(s)

16 sets of data can be punched on a card at most. Each set of
data consists of unit ¥ (4 columns) and a delimiter (1 column);
blank, comma, hyphen, or slash. If a blank or comma is punched
as a delimiter, only the unit which corresponds to the # in the set
is defined as a blank unit. If a hyphen is punched as a delimiter,
all the units from the one of the §s punched in the set to the one of the
#s punched in the next set. But this type of specification should be
kept in the same card. The delimiter of slash indicates the end of
the specification. An example is shown in Fig. 7.

Referring map data input cards
(1) Referring point(s) input cards
Card1. Col. 1- 5 # of referring point(s)
Card 2. Prepare one card for a referring point.
Col. 1-10 x-coordinates of a referring point; real
with a decimal point
11-20 y-coordinates of a referring point; with
a decimal point
21-30 Size of a referring point (cm); real with
a decimal point
31-40 Size of referring point name (cm); real
with a decimal point
41-60 Name of a referring point
61-70 Symbol code (numeric) of a referring
point
(2) Referring line(s) input card
Card 1. Col. 1-5 § of referring lines
Card 2. Col. 1- 5 # of control points on a line
6-15 Size of line name (cm); real with
a decimal point
16-25 Inclination of the name (degrees anti-
clockwise) from y-direction; real with a
decimal point
26-45 Line name
Card 3. Prepare as many as desired for a line. Four sets
of coordinates (x,y), i.e. eight values, can be
punched on a card at most; real with a decimal
point.
Note: A set ofa Card 2 and Card 3 as many as desired should
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be prepared for a line. Prepare those sets as many as
the # of referring lines specified in Card 1.
(3) Map scale input card
Col. 1-10 Length of the map scale (cm): actual length on the
marks output map; real with a decimal point (see
Fig. 8)
11-15  # of marks in the map scale: include both of side
(see Fig. 8).
16-23 Actual distance of the map scale (alphanumeric):

plotted on the right shoulder of the map scale (see
Fig. 9).

1, 5- 20/ T o
e ——

IL length ‘{

Fig. 8. Example of blank unit specification Fig. 9. Map scale to be plotted in the output

data. This example specifies the units map.
#1 and #5 to $#20 to be blank units.

Processing Examples

A. Test examples

(1

Irregularly spaced data

The data are concerned with the water depth of the Pacific off
Hachinohe, Northeastern Japan, and derived from Hydrographic Depart-
ment, Maritime Safety Agency, Japan. Two kinds of contour maps were
prepared; the one from both peak and face data, and the other only from
peak data. The input and the output maps for the former are shown in
Fig. 10, those for the latter in Fig. 11. The contour lines in Fig. 11 are
more smoothed than those in Fig. 10. The contour values can be obtained
from the peak values in the former case and from the grid values printed
in the output list in the latter case.
Regularly spaced data

Two kinds of processing were performed on the regularly spaced data;
the one with and the other without the blank units specification. The
input and the output maps are shown in Figs. 12 and 13. The contour
values can be obtained from the grid values in the input.

B. Application.

Isopacous map of the Imaichi Pumice Bed. Fig. 14a is by this program and

Fig. 14b is in “The Kanto Loam”. The pumice bed was supplied from the
mountain of Nantaisan, which is one of the Quarternary volcanos in the Kanto
district, Japan. Data from Kanto Loam Research Group (1965).
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(a) Input data: title card, control cards, peak data (two sets in a card each
of which consists of peak ¥, coordinates and depth of the point), face
definition data (four sets in a card each of which consists of three peak
point #s), and data for referring points, line and a map scale.

Fig. 10. Relief of sea bottom off Hachinohe, Northwestern Pacific.

This contour

map was prepared from peak and face definition data derived from Hydrographic
Department, Maritime Safety Agency, Japan.
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CORE=60K+LP=6000

SDPFORT FILE=CKA367.CMPP,vOL=PF5005

SPLINKRUN MAX=100
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(HACHINOHE)

25 1.
002 6e4
004 9,5
006 3.8

256 12.5
258 1540

SIRIYA ZAKI
HATO2

HATO1
HATO3
HATO4

243 3.7
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0.5 -3

7 858.0
2 329,0
6 91.0

20.1 31640
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e B

lete 8.0
1.0 1648
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(a) Input data: the same that of Fig. 10 except for without face definition

data.

Fig. 11.

Relief of sea bottom off Hachinohe, Northwestern Pacific. This contour
map was prepared only from peak data which are also used in Fig. 10,
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(b) Output map: the grid data each of which was estimated using the peak data around the grid
point by least squares method; blank areas are due to scarcity of the peak data around the grid
points; shoreline and data point with their §s are plotted; contour values can be obtained from
the grid values in the output list.

Fig. 11. (continued)

17

A 198



18

o

Kaichiro Yamamoro and Niichi NisHIwAKI

$KJos 50010W0361YAMAMOTOSKAT 500231
CORF=60X
SDPFORT NOLISToNOMAPYFILE=CKA367,CMPP4VOL=2PF5005
SPLTNKRUN MAX=100
TEST FOR REGULARLY SPACED DATA
RFGS YES 05 la0 YES
(80F1.0)
2. 2, 11 11
01234567898012345678980123456789812345678987123456789871234567898712345678987123
456T7898712345678987234567898762345678987623456789876
1- 5y 11= 14s 21- 23, 31y, 32y &1/
$POUT
$JEND

(a) Input data: title card, control cards, grid data, and blank unit definition data.

I

77

(b) Output map: blank areas are due to the blank unit definitions; contour values
can be obtained from the grid values in the input.

Fig. 12. Processing example of regularly spaced data with blank unit definitions. The
data are arbitrarily prepared for the test processing.
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$KJIOR 50010W036 + YAMAMOTOGKAT +500331 s

CORF =6nK )

SPPFORT NOLIST,NOMAP F 1LF=CKA367.CMPP,VOL=PES00S

SPLINKRUN MAX=100

TEST FOR REGULARLY SPACED DATA

REGS 045 140 YES

{80F1.0)

2 24 11 11
01234567898012345678980123656789812345678987123456789871234567898712345678987123
4567898712345678987234567898762345678987623456789876

sPOUT -

SJEND

(a) Input data: the same that of Fig. 12 except for without the blank unit
definition data.

e |
"/ oad

(b) Output map.

Fig. 13. Processing example of regularly spaced data without blank unit definitions.

AN
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(a) Smoothed contour map drawn by the program: peak data, data for referring points and a map scale are used, all of which are
from Kanto Loam Research Group (1965).

Fig. 14. Isopacous map of the Imaichi Pamice Bed (Late Quarternary), the Kanto district, Japan.
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~

X

(b) The one compiled by Kanto Loam Research Group: from Kanto Loam Research
Group (1965).

Fig. 14. (continued) Both of the maps show the distinct trend that the thicker the
bed the nearer to the moutain of Nantai-san. The latter is more generalized,
while more detail changes are expressed in the former.

References

Bisuoe, M. S. (1960), Subsurface mapping, John Wiley & Sons, Inc.; New York, London, 198 pp.

COTTAFAVA, G., and MoLr, G. L. (1969), Automatic Contour Map:  Communications of the ACM, 12(7),
pp. 386-391.

Data Processing Center, Kyoto University (1973), Manual for using X-Y plotter, File no. K-UG-0013-1.
(in Japanese)

Fujprrsu (1972), FACOM 230-60 SSL (Scientific Subroutine Library) Manual for FORTRAN, File no.
230/60-301 309-001-7. (in Japanese)

. (1970), FACOM 230-60 FORTRAN, File no. SP-061-4—4. (in Japanese)

HarpouGH, J. W., and MEerriam, D. F. (1968), Computer Applications in Stratigraphical Analysis: John
Wily & Sons, Inc., New York, London, and Sydney, 282pp.

Kakmr, T., Kinucasa, Y., and KmMura, M. (1973), 1/500,000 Neotectonic Map Tokyo: Tectonic
Maps series 2, Geol. Surv. Japan, Kawasaki, Japan.

Kanto Loam Research Group (1965), The Kanto Loam—its origin and nature, Tsukiji Shokan (or Pub. Co.),
Tokyo, Japan, 378 pp.

Kawano, K. et al. (1973), An Approach of Contour Mapping: Jour. Inform. Process. Soc. Japan, 14(12),
pp- 916-924. (in Japanese with English abstract)

KrumeeiN, W. C. (1962), Open and closed number system in stratigraphic mapping: A4m. Assoc.
Petroleum Geologist Bull., 46(12), pp. 2229-2245.

Merriam, D. F. (1955), Jurrassic rocks in Knasas: Am. Assoc. Petroleum Geologist Buil., 39(1), pp. 31-46.

, D. F., and HarBouGH, J. W., (1964), Trend-surface analysis of regional and residual
components of geologic structure in Kansas: Kansas Geol. Survey Sp. Dist. Publ., 11, 27 pp.

Nosre, D. C., and EBerLy, S. W. (1964), Discussion: A digital computer procedure for preparing
beta diagrams: Am. Jour. Sci., 262(9), pp. 1124-1129.

Rosinson, J. E., and CHarLEsworTH, H. A, K. (1969), Spatial filtering illustrates relationship between
tectonic structure and oil occurrence in southern and central Alberta: Kansas Geol. Survey Com-
puter Contr. 40, pp. 13-18.

RoBinsoN, P. (1963), Preparation of beta diagrams in structural geology by a digital computer: A4m.
Jour. Sci., 261 (10), pp. 913-928.

Scuramm, M. W., Jr. (1968), Application of trend analysis to Pre-Morrow surface, southeastern



22 Kaichiro YaMamo10 and Niichi NisHIwAKI

Hugoton embayment area, Texas, Oklahoma, and Kansas: Am. Assoc. Petroleum Geologists Bull.,
52(9), pp. 1655-1661. -

Yamamoto, K. (1973), The trend surface analysis by computer and its application: Jour. Geol. Soc.
Japan., 79(5), pp. 349-362. (in Japanese with English abstract)

Yoshizawa Business Machine (1969a), CALCOMP Programming Manual I. (in Japanese)

Yoshizawa Business Machine (1969b), ibid I1. (in Japanese)

Appendix; Computer Program

This program is constructed in a simple structure, not overlayed. In this pro-
gram, FACOM 230-60/75 SSL (Scientific Subroutine Library) and CALCOMP
routines (basic and functional ones) are used. They are marked “*’ and ‘**”
respectively in the explanations below.

a. Call tree
Main- and sub-programs are connected with each other as shown in
Appendix-fig. 1.

._.-{ TEST

~—{TEST ]

* %
+ —{ SYMEOL |
—{GAUELS | xx
—{PLor ]
—{praw |

[Main }— w+ \—{SCALP |
{pLoTs | *k

—{ SYMBOL |
—{APPEND |

* *
—{ NUMBER ]
L{ERROR _|

%
B!

TEST _ |
* ok

SYMBOL |

* %

*k

Appendix-fig. 1. Call tree. The routine marked ‘*” and ‘“¥*” are
FACOM 230-60/75 SSL (Scientific Suborutine
Library) routine and CALCOMP ones respectively.

b. Function of main- and sub-programs
(1) Main program: reads control, source and blank unit specification data,
computes grid values, and automatically defines triangular elements as
well as the control of the processing flow.
(2) DRAW: draws contour lines in each element.
(3) APPEND: normally terminates the job, after plotting data points, if
required.

(4) REFMAP: reads referring map input data and draw a referring map.
(5) TEST: checks the repetition times of the main repeating operations.
(6) ERROR: detects errors.

(7) SCALP: scales plotting data.
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(9)
(10)
(1)

(12)
(13)
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GAUELS*: solves a linear system by Gaussian elemination method
(SSL).

PLOTS**: opens a file in which plotting data are to be stored (CAL-
COMP routine).

PLOT**: linearly removes a plot-pen, and in the case of CALL PLOT
(0.0, 0.0, 999) close the file (CALCOMP routine).

SYMBOL**: plots symbol(s) (CALCOMP routine)

NUMBER**: plots a number (CALCOMP routine)

FLINE**: draws a smooth line through specified points (CALCOMP
routine).

c. Common blocks

Relations among common blocks and main- and sub-programs are shown

in Appendix tab. 1.

Appendix-tab. 1. Common blocks.

MAIN & SUBROUTINE COMMON BLOCKS

MAIN PNI (for peak £ and value)
‘OPTI1 (for face definition)
OPT?2 (for blank unit definition)
PRB (for problem/data name)

DRAW PNI, OPTI1, OPT2, PRB,
AREA (for mapping area specification)
REFMAP AREA, PRINT (dummy)
APPEND not used
TEST not used
ERROR ~ not used
SCALP not used

d. Program source list
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C waawn CONTOUR MAP PROCESS NG PROGRAM«NAME,, CMPP #ausw

COMMON /PNI/ X<L000)+Y€1000)+2¢1000) sNPEK(1000)
1 /0PT1/ NFDF(3+2000>
2 /0PT2/ NVIS(2000)
3 /PRB/ NAMEC20}
OIMENSION NFOM(20) + X1 (1000 +Y1C1000) «21¢1000) 1AA(3v4) JWWW(3)
1 NCNC16) «NO(16)+ BOUNDCS) s NSTOR(200)
2 IFMP (20) + IFMF (20)
DATA NVIS /2000%YES '/
1 1FMP ALYISARRE I AKAP U RRRE RS> S DRAND LT LY K]
2 1FMF 70€AC30 4 154500 X)) 117w 1y

C
C weuns [NPUTs CONTROL DATA w#unwn
READ (5+1001) NAME
1001 FORMAT (20A4)
READ (511002) KDATAVIND+[DF \NOPT3+NOPT4«NOPTS
1 KSKIPILDEGIT+BASE+CINT +SCALEL«KNREF + IFSP
1002 FORMAT (A4«1X0215+3CA4+1X)421543F10.0+151A4)
IF(NOPT3 ,NE, 'YES ') NOPT3a'NO*
[F(NOPT4 ,NE, 'YES ') NOPT4='NO!
IF(NOPTS ,NE, 'YES ') NOPTS='NO'
IFCIFSP .NE, 'YES')  [FSP='NO*
1F C10F .E@. 0) IDF = §
IF CINO .E@, 0) IND = 5
WRITE €6+2001) NAMEKDATA+1FSP+IND+IDF sNOPT3sNOPT4
NOPTS ,KSK [PyLOEGI T4 SCALELyBASECINT +KNREF
2001 FORMAT (LHL///1H +10X+*'CONTOUR MAP PROCESSING'///
1H +15X4'PROBLEM NAME vee V220A4//
1H 215X+ 'DATA KIND teAs/
1H «15Xs ' [=FORMAT SPECIF, '\AQI
1H +15X+*INPUT DEVICE # ves 1218
t (FOR PEAK & FACE)'/
1R ¢15Xs'OPTION=34445 oo '+3A30
* (REFERING MAPy BLANK UNITS DEFINITIONe !
'PEAK POINTS PLOTTING) '/’
1H «15X+'SKIPIDEGIT see "92157
1H 215X 'SCALING FACTOR  +.0 'sFl2.4/
1H 113X« 'CONTOUR BASE ess 1oF12,4/
1H 915X4'CONTOUR INTERVAL ses *sF1l2.4/
1H +15X¢'K[ND OF REFMAP see 1520
IF CIFSP NE, 'YES') GO TO 40
READ (5.1001) LFMPWIFMF
40 IF (KDATA .NE, 'REGS') GO YO 80
C wasew INPUT+ *REGS' REGULARLY SPACED DATA #usus
IF CIND (NE, 5) REWIND IND
IF CIND «Ew, 5) GO TO 42
READ ¢541003) KlNDolD
1003 FORMAT (A4slXsl
READ (IND. 1004) lDHENTvNOMAP
1004 FORMAT (A4415)
CALL TEST (1/NOMAP1104"MAP#')

»

WPEPUOLNRANR -

CMP00010
CMP00020
CMP00030
CMP00040
CMP000Q50
CMP0O0060
CMPO00T0
CMPOOOS0
CMP00090
CMP00100
CMPOO110
CMPQ0120
CMPO0130
CMPQO140
CMP00150
CMPOO160
CMPQO170
CMPC0180
CMPOO190
CMP00200
CMP00210
CMPQ0220
CMP00230
CMP00240
CMP00250
CMPQ0260
CMP00270
CMP00280
CMP00290
CMP00300
CMP00310
CMP00320
CMPQ0330
CMPO0 340
CMP00350
CMP00360
CMPQ0370Q
CMPOO380
CMP003%0
CMP00400
CMP00410
CMP0O0420
CMPQO430
CMP00440
CMP00450
CMP00460
CMPOO4T0
€MP004S0
CHPO0490
CMP00500
CMPOO510
CMPOO520



42
1013
43

1005
44

45

1006 .

48

49

50

2002

FORTRAN Program of Preparing Contour Maps for Geologic Use

GO TO 423
READ (IND+1013) PXsPY+MAXXIMAXY
FORMAT (2F10,04215)
NOMAP = 1
DO 60 I=1.NOMAP
I (IND .EQ, 5) GO TO 44
READ (IND+1005) K1+ID1+PX(PYsMAXXIMAXY
FORMAT (A441542F10,04215)
NTEM = MAXX#MAXY
IF CIFSP ,NE, 'YES') GO TO 45
READ(IND+ [FMP) (Z(J) « Ju1+NTEM)
GO TO 48
READ C(IND11006) (2C(J) +J=L1NTEM)
FORMAT (8 (65X EL10.4))
IF CIND (EQ. 5) GO TO 49
1Ff (K1  NE. KIND ,OR,ID .NE, 1Dl) 6O TO 60
DO 50 J=14NTEM
X(J) = PX®FLOAT(J=MAXX®#((J=1)/MAXX)=1)
Y(J) = PY#FLOAT((J=1)/MAXX)
CONT INUE
WRITE €642002) (K{J)+YL{JD 12U s JmLeNTEM)
GU TO 70
FORMAT (1H +3(5X13F12:442H +))

60 CONTINUE

70

C soe
80

1007

1008
1009
2003
2004

C wuw

100

1010

REWIND [ND

STOP 'DATA SET WAS NOT FOUND [N ThE FILE'

IF (IND JNE, 5) REWIND IND

60 TO 200
#® [NPUT & PROCESSING OF FACE DEFINITION DATA ssnse
IF (KDATA ,NE, 'FDEF') GO TO 100

READ (541007) NCP+NOF +BOUND

FORMAT (21544F10.0)

IF CIND ,NE, 5) REWIND IND

IF C(JUF JNE, S) REWIND [DF

READ C(INDVIFMP) (NPEKCI) «XCI) oY (1) 42C1) ¢ 151 NOP)
FORMAT (2(15+3F10,045X))

READ C(IDF s [FMF) ((NFDF (1+J)1=1+3) 4 Jul«NOF)

FORMAT (4(31545x))

WRITE (612003) (NPEKCIDaXCIDaY (1) 9ZCI)elnliNOP)
FORMAT(LH +2(5X11513F12.411Hv1))

WRITE (612004) C(NFOF(1+J)sI=143) e J=1¢NOF)

FORMAT (1M 14(5Xs315+1H¢4))

CALL PLOTS

CALL ORAW (NOF +BASE + CINT+SCALELWNOP)

CALL APPEND (NOP «NOPT1NOPT2+NOPTI ¢NOPT4 +NOPT51KSK [P LDEGIT NPEK
4 X1YeZsKNREF ¢ SCALEL)
#% [NPUTs PEAK DATA WITHOUT FACE OEFINITION s#e#ww
CUNTINUE

IF (KDATA ,NE, 'SMTH*') STOP *ILLEGAL DATA KIND'
READ (541010) NOPJNUNIT. BOUND PX(PY

FORMAT (215+6F10,0)

IF (IND oNE, 5) REWIND IND

READ CINDWIFMPY ANPEKCID oXICIDoaYICIIZICI) 1 =1 eNOP)
IF (IND JNE, 5) REwWIND IND

CMPO0530
CMPO0540
CMP00550
CMPO0560
CMPOOST0
CMPOO580
CMPO0590
CMPQUE00
CMP00610
CMPO0620
CMPOU630
CMPCO640
CMPQ0650
CMPOUE60
CMPGU6TO
CMPOUB SO
CMPQO690
CMPOLTO0
CMPOLTLO
CMPOOT 20
CMPGOT30
CMPOOT40
CMPOUTSGC
CMP00760
CMPOOTTO
CMPOUT 8O
CMPO0790
CMPO0B 00
CMPQUBL0
CMPO0820
CMPOUB 0
CMPOQB40
CMPQO8S0
CMP0O860
CMPOUBTO
CMPO08S0
CMPQO890
CMPOU900
CMPOO910
CMP00920
CMPGO93(
CMPOU940
CMPQO950
CMPOG960
CMPQUITO
CMPOUYBUY
CMP00990
CMPGL000
CMPO1010
CMP01020
CMPOLO3Y
CMPD1040
CMPOLOS0
CMP01060

25
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WRITE (612005) NOPINUNIT+BOUNDsPXPY o (XTCI2sYIC])4Z]1CI)4]nlsNOP) CMPOL0T0

2005 FORMAT (///1H +10X«'INPUT FOR OPTION=1'// CMPU1080
1 1H 410X+ t# OF OBSERVATIONS ,.s*4l5/ CMPG1090

1 1H +10Xe'NUNIT vestal5/ CMP(1100

2 1H 110X+ *BOUNDARY 1420314 oo 'e4F12,4/ CMPO1110

3 1H 410X+ *X=P]TCHy Y=P]TCH sedTV2F120477 CMPO1120

4 1M +5Xe X0 Y924/ CMPO1130

5 1H +2(5X¢3F12.422H 7)) CMPQl140

C wewws ESTIMATION OF GRID VALUES #wwwe CMPQ1150
MAXX =(BOUND(2)=BOUND(1))/PX ¢ 1.0 CMP01160
MAXY =(BOUND(4)=BOUND(3))/PY + 1.0 CMPGL1TO

111 = 0 CMP(O1180
CALL TEST (44NOP+1000,'NOP*) CMPO1190C
CALL TEST (2.MAXX 42004 *MAXX') CMPO1200
CALL TEST (3¢MAXY 2004 "MAXY') CMPO1210

DO 180 J= 1iMAXY CMPO1220
YTEMPs BOUND(3) + PY®FLOAT(J=1) CMPO1230

DO 170 I=1MAXX CMPO1240

11 = 11} + 1 CMPQL1250

NNN = [ABS(NUNIT) CMPOL260

XTEMP = BOUND(L) + PX#FLOAT([=1) CMPO1270

105 X1 = XTEMP = PX#FLOAT(NNN) CMPpL28U
X2 = XTEMP + PX#FLOAT(NNN) CMPO1290

Yi = YTEMP = PY#FLOAT (NNN) CMP)1300

Y2 = YTEMP + PY#FLOAT(NNN) CMPUL310

DO 110 Mm1,3 CMPG1320

DO 110 Nsi.4 CMP(1330

AA(M«N) = 0,0 CMPQ1340

110 CONT[NUE CMPQ135¢
NSTOR(]) = NNN CMP(1360

NPFP = CMPO1370

DC 140 L=lNOP CMPQ1380

IF (XI€L) +£Te XX JORs XI(L) ,6T. X2) GO TO 140 CMPO1390

IF (YICL) ,tT. Y1 ,ORs Y}(L) 6T, Y2) GO TO 140 CMPQ1400

NPPP & NFPP + 1 CMPQL410

wwr(l) = 1,0 CMP01420

Www(2) = xI(L) CMP0O1430

Www(3) = yl(L) CMPQ1440

DO 130 M=1.3 CMPO1450

DO 120 N=M13 CMPO1460

AACMINY = AACMIN) & WWw (M) #WWW(N) CMPQL4T0

AA(NIM) = AA(MIN) CMPO1480

120 CONT INUVE CMPD1490
AACM4) = AA(M4) + WwW(MIHZI(L) CMP(1 500

130 CONTINUE CMPQ1510
140 CONT INUE CMPO1520
IF (NPPP LT, 5) GO TO 15¢ CMPQ1530

CALL GAUELS(AAs3+3+4,1,0E=104]LL) CMPO1540

1F (ILL +NE, 0) CALL ERROR(1) MPOL550

XCI11) = XTEMP CMPQ1560

Y(I11) = YTEMP CMPOLSTO

ZCITI) = AA(Le4) ¢ XTEMP®AA(2+4) + YTEMP#AA(344) CMPO1580

GO YO 170 CMP01590

130 LF (NUNIT .LE. 0) 60 TO 160 CMPQ1600
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NNN = NNN + 1

CONT INVE
LS = MAXX#(J=1) + 1
LE = L5 & MAXX = 1
WRITE(649001) J¢(NSTORC]) 1 Im14MAXX)

FORMAT(1H 110X« "SMOOTHED'/71H +5X+*# OF UNITS & XeYe2°¢/

1H +I15¢%. 000 *e2515/C¢1H +10X42515))
WRITE €649002) (X(KI+Y(K)12CK) +KmLSsLE)
FORMATC1H +5X110E1346)

180 CONTINUE
200 CONTINUE
CALL TEST (24MAXX+2004'MAXX®)
CALL TEST (34MAXY+2004*MAXY')
IF _(NOPT4 .NE, *YES *) GO TO 250
C wsnse BLANK UNITS SPECIFICATION sswes
205 ?EAD (541012) (NOCL) oNCNCIDslmlole)
=1
210 CONTINUE
1012 FORMAT (1l6C144+A1))

220

230

240

IF (NCN(I) JEQ. 'et) GO TO 220
J = 2#NOCD)

NVIS(J) =. *NO !
NVIS(J=1)=iNO ¢

IF (NCNCT) +E@, "/') GO TO 250

1F (1 +E@. 16) CALL EKROR(2)

DO 230 JeNO(C])«NOC(]1+1)
NVIS(2#J) = 'NO !
NVIS(2#J=1) = 'NO !

CONT INVE

IF (NCNCI+1) .EQ@, */') GO TO 250
Il =] «2

1F. (1 «6T. 16) GO TC 205

IF (NOC1)  LE@. 0) GO TC &5

GO TO 210

250 CONTINUE

NOPC = MAXX#MAXY
DO 255 I=14NOPC
NPEK(]) = 1

255 CONTINUE
C sexss TRIANGLE ELEMENTS DEFINITION wuwus

NNN

= (MAKA=1)#(MAXY=1)

DO 260 J=1+NNN

JTEM = J v (U=1)/(MAXX=1)
JUJ = 280 = 1
NFOF(lsyJdJ) = JYEM
NFDF(240JJ) = JTEM + 1
NFDF(30JJJ) = JTEM + MAXX

1F (Z(JTEM) JEGL 1.0E20) NVIS(JIN) m INO

1F (Z(JTEM+1) +E@y 1.0E20) NVISCJJJ) = *NO
IF (ZL{JTEM+#MAXX} EQ, 1.0E20) NVISCJJJ) = *NO
JJJ = 244

NFDF(leJJJd) = JTEM + 1

NFOF(21JJJ) = JTEM 4 MAXX ¢ 1

NFDF(31JJJ) = JTEM + MAXX

IF (Z(JTEM#MAXX+1) JEG: 1.0E20) NVIS(JJJ) ® 'NO
[F (Z(JTEM+MAXX) LE@. 1,0E20) NVIS(JJJ) = 'NQ
1F (ZC(JTEM+1) JEQe 1.0E20) NVIS(JUS) = 'NO

260 CONTINUE
CALL PLOTS

280

NOF

= 24NNN

CALL DRAW (NOF +BASE +CINT+SCALELNOPC)
DO 280 [=1.NOP '

XTCI) = (XI(1) = BOUND(1))/SCALEL
YICI) = (yYI(1) ~ BOUND(3))/SCALEL

CONT [NUE

END

XIs¥l+Z1 KNREF+SCALEL)

1CALL APPEND (NOP yNOPT1 yNOPT2 «NOPT3 +NOPT4 {NOPT5 +KSK 1P 4 LDEG T+ NPEK ¢

CMPUL610
CMPQ1620
CMPO1630
CMPQL640
CMPO1650
CMPO1660
CMPOL6T0
CMPO1680
CMPO1690
CMPOL700
CMPO17120
CMPO1720
CMPO1730
CMPOL740
CMPOL750
CMPOLT60
CMPOL1TT0
CMPO1780
CMPOLT90
CMP01800
CMP01810
CMPal820
CMPO1830
CMPOL 840
CMPO1850
CMP01860
CMPO18 70
CMPO1880
CMPO1890
CMP01900
CMPO1910
CMP01920
CMPO1930
CMP01940
CMPOL950
CMP01960
CMPQ1970
<MP01930
CMP01990
CMP02000
CMP02010
CMPO2020
CMP02030
CMPO2040
CMPO2050
CMPD2060
CMPO2070
CMPO2080
CMPO2090
CMP0O2100
CMP02110
CMPD2120
CMP02130
CMPO2140

CMP02150
CMP02160
CMPO2170
CMP02180
CMP02190
CMP02200
CMPO2210
CMP0R220
CMPQ2230
CMPO2240
CMPO2250
CMPO2260
CMPO2270
CMPO2280
CMPO2290
CMPQ2300
CMPO2310
CMPO2320
CMP02330
CMPO2340
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C swnws CONTOUR URAW: NAME., ,DRAW #uwes
c .

WA

SUBROUTINE DRA‘(NOF-BASEvCINT-SCALElvNOP)
/PRB/

COMMON NAME(20)
/PNI/ X(2000)+Y(1000)+2(1000) «NPEK(1000)
10PT12 NFDF (3120007
/0PT2/ NV]S§€2000)
/AREA/ BOUND(4)
DIMENS]ON IM(3) v MOC32s XTC10) 4 YT(LO)
K=

C wano® MAP LABEL PLOTTING sussw

CALL S5YMBOL € 3.0¢10:001.51NAME+90,0040)
CALL PLOT(10,0s 5.04=3)
WRITE (6:2001)

2001 FORMAT (1p1///1H +10X+*CONTOUR DRAw START'/)

CALL TEST (44NOP+10004 *NOP')
CALL TEST (5/NOF+2000+'NOF*)

C wewwn SCALING OF DATA (XiY(l) w#nwue

20

30

CALL SCALP(X465,01NOP1)
CALL SCALP(Y90,0NOPy1)
CALL SCALP(Z+100,04NOP+1)
IF (SCALEL NE, 0.0) GO TO 20
SCALEL = x(NOP+2)
IF (Y(NOP+2) (6T. SCALEL) SCALE1l = Y(NOP+2)
DO 30 [=14NOP
XCI) = (X{I)=X{NOP+1))/SCALEL
YCI) = CYCIY=Y(NOP+1))/SCALEL
CONTINUE
BOUND(1) = X(NOP+1)
BOUND(3) = Y(NOP+1)

C senan CONTOURING START #rans

80
4

42

50

DO 250 [=1NOF
IF (NVISC(])
DO 42 Nml.3
DO 40 Jm1.NCP

IF (NPEK(J)
CONTINVE
MO(N) = J
ZMIN) = Z(J)
CONTINUVE
BlG = ZM(1)
00 50 J=243
IF (ZM(J3) JLE, BlG) GO YO 50
IM(1) = IM(D)
2M(J) = BIG
B16 = ZM(1)
MTEM= MO(1)
MO(1) = MOCJ)
MO(J) » MTEM
CONTINVE
TF (ZM(2)

LEQ, 'NO') GO -TO 250

+EQ@. NFDF(N+s1)) GO TO 41

Ok ZM(3)) GO TO 60
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FORTRAN Program of Preparing Contour Maps for Geologic Use

60

70
a0

90

100

4
110

200
210

220
250
2002

2003
2004

3lG =zm(3)
IM(3) = ZM(2)
IM(2) = B]G
MTEM = MO(3)
MO(3) = MO(2)
MO(2) = MTEM
CON ® BASE + CINT#(FLOATCINT(CZM(3}=BASE)/CINTII+1.0)
MAXL = 100
DO 210 Jel.MAXL
IL=J-1
lF(CON «GTe 2M(1)) GO TO 220
= 1

222 = IM(2)
M2 = MO(2)
‘IF (CON ,GT,2Z1,AND. CON LE. 222) GO TO 80
GO TO 90
CONTINUE
MMM ® MMM + 1
XTCMMM) = X (ML) (X(M2)~X(M1)) #(CON~221)/(LZ22-221)
YT(MMM) = Y(M1)4(Y(M2)=Y(M1))#(CON=221)/(222~221)
IF (MMM (EG. 2) GO TO.110
IF (LRR ,EQ.3) GO 70 200
IF (MMM ,EQ.1) 6O TO 100
L1l = IM(2)
222 = IM(1)
ML= MOC2)
MZ & MO(1)
LRR = LRR + 1
60 TO 70
1 = IM(3)
222 = M(1)
M1 = MO(3)
M2 = MO(1)
LRR = LRR + 1

10
ateans PLOT A LINE #anes
CONTINUE
CALL PLOTCYT(1) «XT(1)+3)
CALL PLOT(YT(2)4XT(2)42)
CON = CON + CINT
CONT  NUE
WRITE(642004) MAXL
WRITE (642002) 1+(NFDF(K112sKm2s3)eZMiMOSIL
CONTINVE
FORMAT (1H v5X|l§'1X"("3l5!')'13512-3OZX'3]5'3X!" OF LINES's
Yarateld)
leTE (642003)
FORMAT (1H 10X+ *ALL CONTOUR LINES DRAWN?)
FORMAT (/1H «10x+'LINES TO BE DRAWN OVER*+15/)
RETURN
END
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Kaichiro YaMamoTo and Niichi NIsHIWAKI

C wowaw PLOT REFERENCE POINTS/LINES. NAME., .REFMAP was
SUBROUTINE REFMAP(KIND,SCALE)

COMMON /PRINT/ MOUT
/AREA/ BOUND(4)

DIMENSION XP(100)+ YP(100)+ NAMEPOC10045) ¢ SIZEP(10042),
NFOMC100) «
NPFOLNC10) « XL €10+100)+YL(104100)
NAMELN(10+5)s SJ2EL(1042)»
NAMTEM(5) s XXC102)+ YY(102)s NVALUE(2)

EWNR -

IF (KIND ,EQ. 0) GO TO 250
KKK = JABSCKIND)
GO TO (10+450410) 4KKK
C wenen [NPUT REFERING POINT(S) DATA woswe
10 READ (511001) NUMBER
1003 FORMAT (15>
CALL TEST (11.NUMBER.100+'RPO#')
DO 30 I=1,NUMBER
READ (541002) XP(1)eYPCI)<SIZEP([11)¢SI2EP(142)
1 CNAMEPO (] 9 J) +Jm145) «NFOM(])
1002 FORMAT (4F10.045A4415)
30 CONTINUE
WRITE (642001) NUMBER(XP(I) oYRCII SIZEP(Is1)+SI2EPCI12)
(NAMEPOCT ¢J) « J®115) yNFOME1) 1 [ =1 JNUMBER)

1
2001 FORMAT (///1H +10X+'INPUT (REFERENCE POINTS)e*s{54? POINTS*//
1 -

(1H «15X44F12,345X45A4415))
40 CONTINUE
IF (KKK ,EQ, 1) 60 TO 90
C oneme INPUT. REFERING LINE(S) DATA weese
50 READ (541003) NLINE
1003 FORMAT (I5)
CALL TEST CL124NLINEL10+'RUN#)
DO 70 I=1,NLINE
READ (5+1004) NPFOLNCI)vSIZELCI 1) 1S12ELCI 42D
1 (NAMELNCI v J) sJ=145)
1004 FORMAT (1512F10,0¢5A4)
CALL TEST (13/NPFOLNCI) 21004 'RLPA)
READ (541005) (XLCI+J) v YLCIvJ) o JuL o NPFOLNCDD)
1005 FORMAT (8F10,02
70 CONTINUE
WRITE(6+2002) NLINE
2002 FORMAT (///1H +10%+ ' INPUT (REFERENCE LINES)«* 1154t LINES'/)
DU 80 I=1NLINE
WRITE (642003) NPFOLNCL) «STZELC]2)SIZELCL2),

1 (NAMELNC(T 1J) 1 Jm1s5)
2 (XLCT o) o YLCT 0 Jd) 1 Uml W NPFOLNCE DY)
2003 FORMAT (1H +15X+154¢2F12,3+5Xe3A4/C1H v5X+8F12.3))
40 CONT INVE

90 CONTINVE
GO TO (100120041002 1KKK
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FORTRAN Program of Preparing Contour Maps for Geologic Use

C suwen PLOTs REFERING POINT(S) w#suse

100

110

120

200

n

210

220

240
250

DO 120 I=1+NUMBER
DO 110 J=l.S
NAMTEM(J) ® NAMERC(I+J)
CONT [NUE
YTEM = (XP(1)=BOUND(1))/SCALE
XTEM = (YP({)=BOUND(3))/SCALE
CALL SYMBOL CXTEM\YTEMJSIZEPCI 1) +NFOM(1) ¢90,0421)
XTEM = XTEM + SIZEPC1+1) + SIZEP([+2)
CALL SYMBOL (XTEMsYTEMsSIZEP(1+2) +NAMTEM:3040420)
CONT INUE.
WRITE(6+2005)
IF (KKK ,EG@, 1) GO TO 250
CONTINUE

_eeaue PLOT. REFERING LINE(S) #enes

DO 240 sLlNLINE
DO 21Q.J=1+5
NAMTEM(J) & NAMELN(IJ)
CONTINUE
DO 220 Jm=1«NPFOLN(I)
YYCI) = (XLC1yeJ)=BOUNDCL)) /SCALE
XXCJ) ® CYLCI+J)=BOUND(3))/SCALE
CONTINVE
XTEM = XX(J) + SIZEL(l+1)
YTEM = YY(J) + SIZELCI41)
XX(NPFOLN([)+1) = 0,0
XX(NPFOULN([)+2) = 1,0
YY(NPFOLN(1)+1) = 0,0
YY(NPFOLN(I)+2) = 1.0
CALL FLINECXXYY2s=NPFOLNCI) 1140064)
CALL SYMBOL(XTEMoYTEMsSIZELCI+1) +NAMTEMSIZELCL1+2)420)
CONT INUE
WRITE(642006)
CONTINUE

C wuwne INPUT & PLOTY MAP SCALE w#wwaw

1006
2004
255

260

270

2005
2006
2007

IF (KIND ,GT. 0) RETURN
READ (5+1006) DISTMARKNVALUE
FORMAT (F10,0+1512A4)
WRITE (642004) DISTMARKINVALUE
FORMAT (1M +10X«*INPUT (REFERENCE SCALE)} '/
1H +15X1'LENGTHs # OF MARKS«VALUE'+5XsF12:341542A4)
WiD = 0,03#DIST
DL = w]0/40.0
PMA = 10,0
PIC = DIST/FLOAT(MARK=1}
XTEM = =2,0 = WID
CALL TEST (14+MARK200+'MARK')
DO 260 =1 4MARK
CALL PLOT(=2,01PMA+3)
CALL PLOT(XTEMJPMA(2)
PMA = PMA + PIC
CONTINUE
XTEM = «2,0
YTEM = 10,0 + DIST

DO 270 K=1.20

CALL PLOT(XTEMs10,0¢3)

CALL PLOT(XTEMJYTEM:2)

. XTEM = XTEM = DL

CONT INUE
XTEM = =2,0 ~ WiID
CALL PLOT(XTEM+10.+043)
CALL PLOT (XTEMWYTEM+2)
YTEM = YTEM + WID
HHH = 1,5#w]0D
CALL SYMBOLCXTEM1YTEMoHHH sNVALUE90,0+8)
WRITE(842007)
RETURN
FORMAT (/1M +10X+'REFERING POINTS PLOTTED'/)
FORMAT (/1H +10X+'REFERI{NG LINES PLOTTED'/)
FORMAT (/1H +10X+*MAP SCALE PLOTTED'/)
END
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€ wawse DATA POINTS PLOTTING AND JOB TERMINATING ROUTINEs NAME,,. APPENDAPD000L0
SUBROUTINE APPEND (NOP ¢N1 ¢N2+NI'N&® N5 +KsL 'NPEK ¢X+Y ¢ Z+KNREF +SCALELY APD0Q020

<

DIMENSION X(NOP) +¥ (NOP) +2(NOP) +NPEK (NOP)

IF (N3.NE, 'YES ') GO TO 100
IF (X +E@, 0) K=*
DO 50 I=1.NOP«K

CALL SYMBOL CYCI)4X(12+10.512490,0021)

YTEM = v(])
XTEM = x(I) + 0,5
TEMP = NPEK (])

CALL NUMBER CYTEMJXTEM10. 3 TEMP¢90,04=1)

{F (L LT, 0) 60 TO 50
YTEM = YTEM ¢ 0.5

CALL  NUMBERKYTEM XTEM1043+2C1)490.04L2

50 CONTINUE
WRITE(6+2001)

2001 FGRMATC1H «10x+*DATA PUINTS PLOTTEy')

C sswws REFERNG MAP PLOTTING wa#sw

100 IF (N3 JE@. 'YES ') CALL REFMAP(KNREF SCALEL)
C wmuse NORMALLY TERMINATE THE JOB swswne

CALL PLOT(0.0+0.0:999)
STOP *NORMAL END OF JOB'
END

C wesew AMOUNT TrST ROUTINEs NAME ... TEST wwtww
SUBROUTINE TEST (ITEMoNVeLIMITINAMED
1F (NY 6T+ O (AND, Nv .LE, LIMIT) RETURN

WRITE €641001) [TEMJNAMEJNVLIMIT
1001 FORMAT (1H '##ERRORe# CONTROL VALUE IS ILLE
1 VITEME® V1500 (*0AGs )

STOP
END

VALUE =44

C esews tRROR ROUTINE« NAME ,,, ERROR wrawe

SUBRQUTINE ERROR(!}

<
CALL PLOT (€0,010.04999)
GO 7O (10.20) 4!

GAL +ee '
120 CLIMIT 0 164°217)

10 STUP 'GAUELS ERRORe APFPROXIMATING PLANE WAS NOT DETARMINED®
20 STOP 'oLANK AREAS DEF{NITION EKROK (=)

END

SUBROUTINE SCALP(AsWiNsM)
DIMENSION A(N)

B8]6 = A(L)

SHAL = A(Ll)

00O 20 I=liNM

IF (ACI) ,GT, B16) BI6 = A(l)
IF CACI) (LT. SMAL) SMAL = AC])

20 CONTINUE

A(N+M) = SMAL

ANe2&M) = (BIG=SMALY/W
RETURN

END

o
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Supplement figure. Output example of the revised program: map is framed and contour values are written at
ends of every two lines.
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34 Kaichiro YamamoTto and Niichi NisHiwaki

Supplement

The program was revised. The revised one can frame the output map and
write their values along the contours as shown in the supplement figure in which
the values are written every two contours. (Supplement figure)



