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SUMMARY

| Program CONTOR produces plotted and/or contcured maps
from randomly distributed discrete observations; The program
‘is written in Fortran IV for a Cyber 76 computer and uses plot-
ting subroutines written for CALCOMP plotters. This document
describes the operation of the program with a guide to its use
and maintenance.




1. INTRODUCTION

This Record describes edition 6.3 of program CONTOR
dated 25-10-76. The development historv of the program has been
described by Murray (1974).

The function of CONTOR is to produce piotted and/or
contoured maps from randomly distributed discrete observations.
The density of the data does not have to be uniform over the
area of the map. The program can contour any number of obser-
vations in the map area. Any type of data in the form of
discrete observations can be contoured provided that each obser-
rvation has the following items; observation number, latitude,
longitude and value to be contoured. The data may be read from
a card image file or from a binary record file in the standard
BMR gravity data bank format.

The program plots and annotates a map base, and plots
the position of each observation found in the map area during
the search of the input data file. The input data are trans-
formed, if necessary, to obtain the value to be contoured and
the observations plotted are -annotated as required. The input
values are put onto a rectangular grid and these values are |
then transformed by successive iterations of a smoothing
function so that the imaginary surface passing through the
grid values approaches a surface of minimum curvature. The
smoothed grid values are used to calculate the intersections of
the required contour levels with the grid. A cubic spline
function is used to produce smooth contour lines from the inter-

section points.

The following chapters describe the program in detail.
Chapter 2 contains information required by the occasional user
and chapter 3 describes the program scructure and the most
- effective way to produce maps, given a certain data distribution.
The Appendices list the diagnostics which the program generates,

- give examples of decks required for various mapping requireménts,
. and list the standard map references.



2. USER'S GUIDE

This chapter descfibes the functions of CONTOR in
geheral terms, A simple example card deck is listed and des-
cribed. The control cards which may be used are described,
and;their format is defined.

2.1 General Descrip%ion

The following paragraphs describe the basic operations
of CONTOR and give a summary of the technical file arrangement.

2.1.1, Plotting and annotating the map base.

The projection, name, number, co-ordinate limits, scale
and graticule spacing .of the required map are read from the input
card deck. Using the data supplied, the program calls sub-
routines to define the parameters of the map, and the parameters

needed to convert latitude and loagitude into plotter increment
units.

Five map projections are available; Standard Mercator,
Transverse Mercator, simple Conic, Lambert Conformal Conic, and
Plane (Rectangular).

The maximum width in longitude of a map for the drum
plotter is'83.8 cm (33 inches), and the maximum dimensions for the
flatbed plotter are 147.3 cm by 114.3 cm (58 by 45 inches). The
map borders and annotation should be alliowed for in calculating
the map size; add 5.1 cm (2 inches) to the width and 20.3 cm (8
inches) to the map base dimensions. The program will print a
warning if the map is too wide for the drum plotter and terminate
the map if the dimensions exceed the flatbed limits. The axes can
be interchanged on the flatbed plotter but not on the drum plotter.

The map graticule spacing is defined §epa,ra'1;ely~ for
- latitude and longitude, The graticule automatiéally coiﬁcides
- with the ICAQ standard mapsheet boundaries irreépective of the

’.;:actual limits of the map. Registration marks, four + symbols,



are plotted at the limits of the graticule or at co-ordinates
specified by the user.

If a standard 1:250 000 or 1:1 million scale map is
required the map can be specified by name or number, all the
other parameters being automatically selected. A reference table
of the standard map names and numbers which can be recognised by
the program is contained in’ Appendix C.

2.1.2, Data input, selection and posting.

The type of data to be input, map title, border width,
Bouguer density and symbols, size and frequency of labels are read
from the input deck. Data are read from the data input unit,
and each observation lying within the required area and having
the required parameters is accepted for the map. The data may
be read in binary or BCD format; the BCD format is card images
with up to eight ten-column variables per card. The items for
each observation are assumed to be station number, latitude,
longitude, meter height, observed gravity, ground height and
terrain correction respectively. The co-crdinates are assumed to
be in decimal degrees unless otherwise specified. The value to
be contoured may be any one of the items for each observation

or the free air or Bouguer anomaly calculated from the items for
each observation.

The position of each observation may be plotted using
one of 13 available symbols, two of which, the dot and the arrow,
cannot be annotated. The arrow is used to indicate an obser-
vation with incomplete data for which a contour value cannot be
calculated, The observations lying within the map base may be
annotated with the survey code, station number, anomaly &znd/or
1height, or contouring value. The annotation frequency, label
size, and survey number codes can be specified,

‘ For map areas which cover both land and sea a composite

. anomaly map can be calculated using Bouguer anomalies on land
. and free air anomalies at sea.



The data on the input file may be searched in the
following ways: (a) all the data may be searched, (b) particular
segments (survey area blocks) may be searched, or (¢) individual

survey numbers can be selectively searched or selectively omitted
from the search.

2,1.3. Gridding the input data.

Informéfion on the grid spacing, contour cutoff dis-
tance, number of iterations for the smoothing operation, and

amount of printer listing required is read from the input card
deck. The data are searched to define the starting values for

the grid points; flags and coefficients are defined when an obser-
vation lies close to a grid point. All grid points which do not
have observations within their grid square are defined by spreading
the values outward from the originally defined grid points,

The grid is defined by a latitude grid spacing in minutes
and the ratio of latitude to longitude grid spacing. Each grid
Spacing 1is automatically adjusted so that the map base is covered
by an integral number of grid spacings in each direction. The
maximum number of grid pdints allowed in the latitude direction
is 1000 and in the longitude direction is 500. The maximum number
of grid points allowed on each map is 100 000. If these limits
are exceedsd the grid spacing will be repeatedly doubled by the
program until they are met.

The mean and range of the input data values are calc-
ulated, and if the range is less than 0.001 the map is terminated.
The data are searched fcr values lying within half a grid spacing
of each grid point; these values are averaged and this average
value is assigned to the grid pcint. The grid point is flagged
with the average positicn of the averaged observations., If any
value near. a grid point differs from the average value by more
than 0.1 of the range on the map the value may be in error, “and

the value, the ayerage, and the Qstthn Qf the gmd po:gnt in
- minutes from the top left corner of the map are printed,



Values are assigned to grid points without flags by
spreading values from points with flags. When an unflagged
point is equidistant from several flagged points it assumes the
average value of all those points. After the spreading has moved
out past the number of spacings specified as the contour cutoff
distance, all the grid points are flagged with a default flag.

2.1.4. Forming the surface of minimum curvature.

The grid values are modified iteratively to make them
approach a surface of minimum curvature as described by Briggs
(1974). After the final iteration, grid points outside the cont-
our cutoff distance (default flagged pointy) are assigned a large

default value which is ignored in the contouring operation.

The grid point values are then redefined to approach
the surface of minimum curvature by &n iterative process which
relates each grid value to its neighbouring grid values. There
are three types of iteration referred to as linear, fast, and
slow. The linear and fas+ iterations redefine only those grid
points without an obse.vation flag; the slow iterations redefine
the flagged points also, using a weighting function based on the
average observation value and average position of observations
near the grid point.

The smoothing process may be stopped after any number
of dWiterations in order to save the intermediate values for more
iterations in a later job. When all required iteraticns have

been completed, the grid values are prepared for contouring.

2.1.5, Contouring the gridded data.

Information on the contour levels, range of contours
required, inhibition distance, plotter pens, and amount of print-
out, is read from the input card deck. The locations of the
intersections of grid lines and contour levels are calculated

and stored. These intersections are joined using cubic splines
and the resultant contour lines are written on the plotter tape.



The contour levels which are required for the map are
defined by two contour intervals and, if required, a minimum and
maximum contour level. If a multi-pen mode is selected, the first
and second contour levels are drawn with different pens and in
differenf plot blocks.

Several contouring operations may be done using the
same gridded data. The contour lines found for each pass are
written as separate blocks on the plotter tape. Each plot block
written on the plotter tape may be plotted using one of four
pens selected automatically by the program, or manually at the
time the tape is being plotted.

The contour lines will términate at the edge of the
map base or when a default grid value is sensed. The default
values define the areas of the map beyond the extrapolation
cutoff distance from an observation as described in 2.1.3.

The contour lines are supressed if they approach each
other closer than the inhibition distance specified in the input
deck.

2,1.6., File arrangement.

The standard file for data input is TAPE40. The plotter
instruct:lons are written on TAPE42, which should be assigred to
a 7 track magnetic tape for the CALCOMP plctters currently being
used by BMR. The results of the iterations are written on TAPE47
and TAPE48. During odd-numbered iterations the grid wvalues
are read from TAPE48 and new values are written on TAPE47;
during even-numbered iterations the values are read from TAPE47
and written on TAPE48. The grid value files, TAPE47 and TAPE48,
may be written on magnetic tape for use in a later job; these
saved tapes are called restart tapes. The restart tapes are

assigned to TAPE40 in place of the input data file when a contour
Jjob is restarted.

When the processing of a map ‘;ermgi\na,teg a.bnqxn;ally ke
- cause of an error in a data control card, bad data on the input
file, or a machine error, the program will terminate the current

. plotter block and search the input deck for the next map (indic-
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ated by a MAPPLOT card); if an end of section (EOS) card is read
during the search, the job will terminate,

The plotter instructions written on the plotter tape
are divided into five types of plotter blocks as follows:

1. The definition of the plotter unit, scale and
internal buffers.

2. The required origin and map registration marks.,.

3. The graticule, borders and annotation of the imnap base,

4, The symbols and annotation for the obseivations, and
the title and legends for the map.

5. The contour  lines,

For station plot maps, only plotter block types 1 to 4
are written. Xach block may be plctted using different pens by
manual pen selection. All blocks except type 5 blocks are plotted
with pen 1. The pen number may be specified for the contour line
blocks of itype 5. For any map, several blocks of type 4 and
type 5 may be written, to avoid problems with very large plotter
blocks or to separate the plotter instructions into segments for
convenience. Plotter blocks of type 1 and rype 2 must be plotted
first, but types 3, 4 or 5 may be omitted if the map base, obser-
vation plots or contours respectively are not required.

2.2 Sample Deck

This example shows 2 typical card deck required tc
produce a contoured Bouguer anomaly map from a standard format
gravity data bank tape. The card deck is 1listed and briefiy
described here; a complete description of the parameters on these
cards will be found in 2.3 below. Each line of the listing re-

presents a computer card with the infermation starting in the
first column of each card.

.CYJ, PROJECT=DMRXRC. (6,7,8,¢ multiple punch in column 1)
AMGRVPT, T100, ML1l, NLI.
COMMENT ., A. MURRAY EXT.223

~ MOUNT, SN=DMR3922, VSN=PMC510.
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! ATTACH, CONTOR, CONTOR6, ID=DMRXRA, SN=DMR3922.
STAGE, TAPE40, PE, VSN =1216.

! STAGE, TAPE42, HI, POST.

LABEL, TAPE42, W, L = PLOTMAP,

CONTOR,

EXIT, U. .

RETURN, CONTOR.

ATTACH, TRS, 7RS.

LIBRARY, *TRS.

LOAN, 0/PLOTMAP.

TXIT,S.

RETURN, CONTOR.

end of section (7,8,9 multiple punch in column 1)

*MAPPLOT

DOBBYN

*BAPLOT

*GRID 1.0

*CONTOUR 3 5.00 20.0

end of information (6,7,8,9 multiple punch in column 1)

The program is stored on the BMR disc pack DMR3922
under the name CONTOR6 and is assigned to the file named CONTOR
for this job. The input data are read from a nine-track magnetic
tape assigned to the file named TAPE40. The plotter instructions
are written on the file named TAPE4Z2, which is copied to a seven
track magnetic tape, with the label PLOTMAP, when the job is
completed,

The only parameter defining the required map is the
name, DCBBYN, so the program will automatically assume a standard
mapsheet is required. In this case the map is at 1:250 000
scale, Transverse Mercator projection on the Australian National
Spheroid with graticule lines every 15 minutes. The BAPLOT card
indicates a Bduguer anomaly map and the density is assumed to be

- 2.67 t/ms. All the data on file TAPE40 will be searched, and all
“ stations will be allocated a symbol and survey code and will be

o plotted and labelled.
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The grid spacing is 1 minute in' latitude ana longitude
and the contours are drawn in 3 colours at intervals of 5.0 and
20.0 milligals. The negative 5.0 levels, the positive 5.0 levels,

and all the levels which are multiples of 20.0,will each be drawn
with a different pen.

2.3 Job Control Cards

All the cards placed before the first end of section
(EOS) card in the deck are used by the Cyber 76 SCOPE monitor to
control the execution of the job. This section of the deck, which
varies little from the job to job, is termed the 'Job Control
Section'. The job control cards which may be used in a normal
job are listed below and each card is described in the following
paragraphs. Actual examples are given for most of the cards but
each user will need to make changes to project code, job name,
time limit, tape names «nd nu...ers, etc. as necessary. The
optional parameters and default values are given where approp-
riate. Full details of the job control cards are given in the
Cyber 76 SCOPE Reference Manual.

‘ Sample decks and brief descriptions of frequently
usea types of job are listed in Appendix B,

The following cards may be used in the job control
section and should be used in the order listed. The information
is usually punched starting in column 1 and without any enclcsed
blank columns, however, blanks are ignored on these cards. 7The

numbers on the left indicate the paragraphs describing each card
which follow this list,

.CYJ, PROJECT = DMRXRC.
AMGRVPT, T100, ML1l, NL3.
COMMENT. Users name and extension,
MOUNT, SN=DMR3922, VSN=PMC510.
ATTACH, CONTOR, CONTOR6, ID=DMRXRA, SN=DMR3922.
STAGE, TAPE40, PE, VSN = 1216.
LABEL, TAPE40, R,L=INPUT
STAGE, TAPE42, HI, POST.
- LABEL, TAPE42, W,L=PLOTMAP.

] L] <

O 0 N ;O U W H
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10. STAGE, TAPE47, PE, POST.
11. LABEL, TAPE47, W,L = GRID1.
12. STAGE, TAPE48, PE, POST.
13. LABEL, TAPE48, W,L = GRID2.
14. CONTOR.

15. EXIT, U.

16. RETURN, CONTOR.

17. ATTACH, TRS, TRS.

18. LIBRARY, *, TRS.

19. LOAN, O/PLOTMAP.

20. FXIT,S.

21. RETURN, CONTOR.

1. .CYJ, PROJECT = DMRXRC recuests that the job with
project code DMRXRC is placed in the Cyber 76 execution quevuz.
Tne project code is required to indicate that the job originates
from the BMR computer terminal and that the listing is to be
printed at BMR. The RC in the code indicates a mapping job
belonging to the Regional Gravity Group.

2, AMGRVPT, Ti00, ML1, NLS3 defines the job name and sets
a time 1imit of 100 octal (64) seconds of central processor

time for the job. The number of seven track and nine track
magnetic tapes required by the job are indicated by the ML and
NL parameters, In this case one 7 track and three 9 track tapes
are requested. If the numbers following ML and wL are less than
the number »f 7 and 9 track tapes used, the job will terminate.
3. COMMENT is a control word which copies all characters
punched on this card to the output listing. Thg information on
this card is useful in identifying the user if'gny problems
arise during the input or output of the job. ‘

4, MOUNT, SN=DMR3922, V3N=PMC510 requests access to the
BHMR disc pack which is permanently mounted in the Cyber 76 set of
meripheral devices. The set name is DMR3922 and the serial
number is PMC510. This card is always needed when reading the
program from this disc pack,

9. ATTACH, CONTOR, CONTOR6, ID=DMRXRA, SN=DMR3922. assigns
the program (permanent file name CONTOR6) on the disc pack to



the file named CONTOR. This card is necessary for every job
which reads the program from the BMR disc pack.

6. STAGE, TAPE40G, PE, VSN=1216. requests that the 9 track
tape with serial number 1216 and a recording density of 1600

bits per inch (PE) is to be assigned to unit 40 as the data input
for this job. STAGE indicates that the magnetic tape is not

read on-line but is copied to a disc file named TAPE40 when the
first reference is made to unit 40 in the program.

7. LABEL, TAPE40, R, L=INPUT. defines the label of the
tape specified by card 6. This card is only required if the tape
label is to be checked; if the label on the tape is not the same
as the label specified on the card, in this case 'INPUT', the job
will terminate. | : ¢
8. STAGE, TAPE4Z, HI, POST. requests that the plotter in-
structions written on file TAPE42 be transferred to a 7 track
magnetic tape with a recording density of 556 bits per inch (HI)
when the job is completed. This card is necessary when plotting
is required. The tape generated by the job will be assigned a
serial number by the system and this number will be printed on
the job listing., When the tape is received at BMR, on loan from
CSIRO, it can be used to generate plotted maps on fhe CALCOMP
drum or fiat bed plotters.

9. LABEL, TAPE4Z2, W.L = PLOTMAP. specifies the label to
be written on the 7 track magnetic tape which will contain the
plotter instructions.

10. STAGE, TAPE47, PE, POST. requests that the contents of
file TAPE47 are written on a 9 track tape when the job is com-
pleted. The serial number of the assigned tape will be printed
on the listing. TAPE47 contains the grid values produced by an
odd number of iterations.

11, LABEL, TAPE47, W,L=GRIDl1l. specifies the label 'GRID1'
to be written on the tape requested by card 10. A label should
be specified for all tapes written by the job so that the

tapes can be easily identified.

12, STAGE, TAPE48,PE,POST. requests that the contents

of file TAPE48 are written on a 9 track tape when the job is
completed, TAPE48 contains the grid values deiined bv the
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gridding of the inpwt data or the values produced by an even
number of iterations. The iteration process transfers dafa
‘between TAPEA47 and TAPE48, the input and output files transpose
~after each iteration. Usually only one of the files TAPE47 or
TAPE48 is saved depending on the number of iterations specified,
odd or even respectively.

13. ILABEL, TAPE48,W,L=GRID2. specifies the label, 'GRID2',
to be written on the tape requested by Card 12.

14. CONTOR. causes the file containing the binary program

" to be loaded into memory and executed. This file name is defined
by card 5.

15 & 16. EXIT,U. and RETURN, CONTOR. ensure that the file CONTOR,
which was attached from the disc pack, is released iffthe job
terminates during the execution of the program.

17.18&19. ATTACH, TRS, TRS., LIBRARY, *, TRS. and LOAN, O/PLOTMAP.
request that the tape labelled PLOTMAP created by this job is
sent’to BMR on loan from CSIRO. The tape reservation system

TRS is a library of programs for manipulating the magnetic tape
directories. These 3 cards must be used together and in the

- specified order to obtain a tape on loan automatically. The
importance of unique labels is obvious as the label is the only
parameter to identify the plotter output tape at the time the

job is executed. The LOAN card (19) will request all magnetic
tapes with the job's charge-code and the label PLOTMAP co be sent
to BMR.

20 & 21. EXIT,S. and RETURN, CONTOR. énsufe that the file

CONTOR is released if the job terminates during the loading of
the program.

2.4 Data Contrcl Cards

The cards which are placed after the first end of
section card in the job deck are read by program CONTOR and are
termed the 'Data Control Section'. The data control cards which
are recognized by the program are listed below and the format
and parameters of each card are described in the following para-
graphs. TFigure 1 illustrates the card formats. Each.card is
hrefefred to.by.its control word (e.g. MAPPLOT) or by its function
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(e.g. mapname). The optional parameters and default values
are given where appropriate. The cards should be used in the
order shown (except the RESTART card) for each map required.
Several maps may be plotted in a job subject to the job time limit
specified, and provided that the grid values for all the maps
except the last one are not required to be saved. The grid
value tapes ar: rewound and rewritten each time a hew map is
started.

The information on each card must be punched in the
columns indicated in the description of each card. The number

on the left in the following list refers to the paragraph
which describes each card.

1. *MAZPLOT
2. Mapname
3. Spheroid
4e.. *BAPLOT
4b, *FAPLOT
4c¢, *HTPLOT
4d, *XYPLOT

S. *DATUM
6. *TITLE
*BORDER

8. *SURVEY
0. *SEGMENTS
10. *GRID

11. *CONTOUR
12. *RESTART

13. end of section (7,8,9 multiple punch in column 1)

In the following card descriptions several abbreviations
have been used: N for necessary card, O for optional card, D = value
for default parameter and Col for card column numbers. All numeric
parameters should be right justified and alphabetic parameters left
. Justified.
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1. MAPPLOT card. (N for jobs with plotter output)

The MAPPLOT card initiates the map drawing procedure
and defines the projection and registration mark positions, map
name or map number. The projection is specified by one of the
names MERCATOR, TRANSVERSE, CONIC, LLAMBERT or PLANE which repre-
sent Standard Mercator, Transverse Mercator, Simple Conic,
Lambert Conformal Conic and Plane (Rectangular) respectively}

If the projection name is omitted the program assumes a Trans-
verse Mercator projection. Four + signs (registration marks)
define a '"rectangle'" in lat tude and longitude which is used

to register the map position when the graticule is not plotted,
and may be inside or outside the map base. If the registration
mark co-ordinates are not specified the marks will be drawn at
the corners of the map base. The map name or map number may be
specified on the MAPPLOT card or on the map name card as

described in the next paragraph (2).

Col 1-8 : *MAPPLOT

Col 11-20 : projection name which may be MERCATOR, TRANSVERSE,
CONIC, LAMBERT or PLANE. All names must start in
column 11, (D = TRANSVERSL)

Col 21-50 : registration mark limits, map name or map number,
The format for registration mark limits is:

Col 21-%3: Northern latitude limit, degree component

24.-25: " " " minute "
26-28: Southern " " degree "
29-30: " " " minute "
31-33: Western longitude " degree "
34-35: " " " miniite "
36-38: Eastern " " degree "
39-40: " " " minute "

Positive latitudes are assumed to be southern hemi-
. sphere, positive longitudes are east of Greenwich., The program
- # will automatically distinguish between registration mark limits,

- map names or map numbers. The map name or number may be punched
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‘anywhere in the columns 21 to 50 but must be one of the standard
map names or numbers recognized by the program. Microfiche lists

of recognized names and numbers are available (D = blank).
2. Map name card. (N for non-standard map names or numbers).

The mapname card defines the map name, area, number
and co-~ordinate limits. If the map limits are omitted the map
name or number will be used to define the map. Given a map
name or number the program will search a reference list for
this name or number. If the map is not found in the list a mess-
age will be printed, and the job will search for the next MAPPLOT
card, If the map is found the program defines the standard

name, number, area and limits automatically.

Col 1-30: Map name. (e.g. DOBBYN)

Col 31-50: Map area. (e.g. QUEENSLAND)

Col 51-60: Map number (e.g. ES54-14)

Col 61-80: Map limits. The limits have the following format:

Col 61-63: Northern latitude limit, degree component

64-65: " " " minute "
66-68: Southern " " degree "
69-70: " " " minute "
71-73: Western longitude " degree "
74-75: " " " minute "
76-78: Eastern " ' degree "
79-80: " " " minute "

If the map limits are omitted the map name field columns 1 to
30 must contain a standard map name or number.

This card is omitted when there is no MAPPLOT card
or when a standard name or number is specified'on the MAPPLOT
- card, otherwise it is necessary.

- 3. Spheroid card. (A)

» The spheroid card defines the spheroid name and para-
- meters, the scale and the graticule spacing. This card is not
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-required for standard maps specified by a name or number and is
optional when the scale is 1:250 000. When this card is absent
the program defines the spheroid parameters for the Australian
National Spheroid (ANS) and uses a graticule spc<ing of 15
minutes for every multiple of 250 000 in scale Factor (e.g. 1
degree at 1:1 million scale). For Standard Mercator projectioq
the latitude of the defined scale is the central latitude on
the map. For the conic projections the default standard par-
allels are 18 and 36 degrees South latitude. For the Plane
projection no spheroid is used and the parameters supplied are
specified as plotter units per degree of latitude and degree

of longitude. The graticule spacing should ‘not be less than
1/50 of the map dimensions in either direction as a maximum of
50 graticule lines can be drawn in each direction. Any excess
lines will not be plotted.

Col 1-30: Spheroid name. (D = AUSTRALIAN NATIONAL SPHEROID)
Col 31-40: Radius of Earth (D = 6378160.0) or latitude scale
(PLANE : D = 2.0)
Col 41-50: Flattening factor (D = 298.25) or latitude scale
units (PLANE: D = inches)

Col 51-60: Origin and zone width (TRANSVERSE: D = -183.0, <.0)
Latitude of standard scale (MERCATOR: D = Equator)
Standard parallels (CONIC, LAMBERT: D = 18.0, 36.0)
Longitude scale (PLANE: D = 2.0)

Col 61~70: Scale (D = 250000.0) or longitude scale units

(PLANE: D = inches)
Col 71-80: Graticule spacing in minutes with the following format.

Col 71-75: latitude graticule spacing (D = 15.0/250000)
Col 76-80: longitude " " "

The origin and zone width for Traverse Mercator pro-
jection and the two standard parallels for the conic project-
lons are punched in columns 51-~55 and 5660 respectively. The
' standard latitude for Standard Mercator projection is punched in
- columns 51-55, The scale units for the plane projection are

“ " punched in columns 42-43 and 62-63 as one of the following
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two letter codes: 1IN for inches, FT for feet, CM for centi-
metrés, MM for millimetres. The scale for the plane projection
is expressed as the number 6f plotter units per degree (D = 2.0
inches/degree).

4, Data plot card. (N for data input, searching and plotting)

The BAPLOT, FAPLOT, HTPLOT or XYPLOT card initiates the
data input and posting procedure. This card specifies the data
input file, the parameter to be contoured and the units and
type of the input data.

4a. BAPLOT is used for Bouguer anomalies
4b, FAPLOT is used for free air anomalies
4c. HTPLOT is used for ground heights

4d, XYPLOT is used for card input data

If the data input file is not specified the file named TAPE40
will be used. If the data is to be read from the input card
deck the unit number specified is 60. When cards 4a and 4b are
present the contour parameter is automatically the Bouguer or free
air anomaly respectively. When 4c¢ or 4d are present the parameter
to be contoured may be any one of the items pertaining to the obs-
ervation except the observation numbher or, the parameter may bve
either type of anomaly. For calculating gravity anomalies the
items (principal fécts) for each observation are assumed to be
observation number, latitude, longitude, meter height, observed
gravity, ground height and terrain correction respectively. When
the item number is not specified the ground height is used with a
HTPLOT card or the value in the meter height position with an
XYPLOT card. The units of the input heights and co-ordirates
are assumed to be metres and degrees unless specified separately
as FEET and MINUTES respectively. When MINUTES is specified for
the co-ordinates, the input data are read as minutes for cards

4a, 4b and 4c and degrees and minutes for 4d. If the input
‘;data‘are merine the woerd MARINE is specified which causes all

anomaly calculations to use a marine reduction formula.
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Coi 1—7: *BAPLLOT for Bouguer ancmalies
*FAPLOT for free air anomalies
*HTPLOT for heights or other input variables
*XYPLOT for data in card image format.

Col 11-12: Data input unit. Any number between 01 and 99 except
30, 42, 47, 48, 61 and 62 (D = 40).

Col 15 : A number indicating the variable to be used as the
contour value. This number has the following meanings
for standard gravity principal facts:

1 = latitude, 2 = longitude, 3 = meter height, 4 = obs-
erved gravity, 5 = ground height, 6 = terrain cor-
rection, 8,9 = gravity anomaly (8 indicates variable 3
(meter height) is used 25 the height for both meter and
ground heights and number 9 indicates variables 3 and

5 are used as the meter and ground height respeCtively).
On card image input the number indicates the columns
containing the required variable as follows: 1 = col
11-20, 2=22-30, 3 = 31-40, 5 = 51-60, 6=61-70 and
7=71-80. (HTPLOT: D = 5, XYPLOT: D = 3, others D =
blank).

Col 17-22: Elevation units; METRES or FEET (D = METRES)

Col 25-31: Co-ordinate units: DEGTEES or MINUTES (D = DEGREES)
For XYPLOT, MINUTES means degrees and minutes are
punched on the data cards not decimal minutes.

Col 33-38: MARINE indicates the input data are marine readings
(D = blank)

5. DATUM card. (O)

The DATUM card is used whken a non-standard format of
data annotation or contouring value 1s required. The standard
units are metres and milligals for heights and gravity values.
The standard gravity datum is the May 1965 Isogal datum which
uses the 1930 ellipsoid for calculation of the normal gravity.
"The alternative gravity datums use the 1967 ellipsoid.
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Col 1-6 : *DATUM
Col 9 : + for 6 digit numbers in addition to the survey
" code, otherwise = for standard 4 digit numbers
Col 10 : D for degrees (co-ordinates)
Col 11 : M for metres, F for feet (heigﬁt units)
Col 12 : A for AHD heights, otherwise blank
Col 13 : M for milligals, U for m%crometres/secz
Col 14 : O for May 65 Iscgal, P for provisional IGSN71 datum

and N for 1976 Isogal datum.

6. TITLE Card. (0O)

The TITLE card provides two lines of annotation to be
written under the map in a central position. If the title is
not specified the program will select a title appropriate to
the type of procedure 4a, b or ¢. The automatically defined
titles are; Bouguer Anomalies, Free Air Anomalies, and Heights.
No title is automatically defined for card 4d.

Col 1-6 1 XTITLE

Col 11-50 : Main title. 7This information is plotted as a line
of annotation directly underneath the map base,

Col 51-80 : Sub-title. This information is written as a

second line of annotation below the main title
but above the survey symbol and code table.
Default titles for the various data plot cards
are:

BAPLOT: BOUGUER ANOMALIES

FAPLOT: TFREE AIR ANOMALIES

HTPLOT: HEIGHTS

XYPLOT: No title

7. BORDER Card. (O)
The BORDER card specifies the border width in minutes,

" Bouguer density in t/m3, label size, default symbol, observation
“'plot block size and marine data free air flag. The border width



-20-

defines the area surrounding the map base in which any obser-
vations found will be used in the calculation of the grid values.
These observations will not be plotted but their values will be
used as the edge control in the calculation of the contour lines.
The Bouguer density is used only when the variable required for
contouring is the Bouguer anomaly. If the density is specified
as 0.0 then free air anomalies will be calculated. The label
size defines the size of the characters in the annotation beside
each station symbol. The dafault symbol number defines the
symbol to be plotted at the position of all observations with
survey. numbers which have not been assigned a particular symbol
on a SURVEY card.

The station plot block size defines the number of
station (observation) symbols and annotations which are to be
written in each tiock of plotter instructions on TAPE42. The

marine free air flag causes all anomaly calculations for marine

Observations to be made using the free air correction only.
Bouguer anomalies will be calculated, if requested, for the land

stations.

Col 1-7: *BORDER

Col 1l1-15:Bordex width in minutes (D = 0.0 if BORDER card is
present otherwise D = 15,0).

Col 16-20:Density for Bouguer reduction (D = 2.67)

Col 21-25:Labelling size for annotation in units of 0.07 inches
letter height. (D = 1)

Col 26-30:Default symbol for surveys not specified on a SURVEY

card. The symbol numbers which can be used and their
meanings are as follows: negative integer = skip all
surveys not specifiecd on a SURVEY card; O or omitted
use the standard symbols (numbers 1 to 9) in rotation
as each new survey iis encountered (excluding those
surveys specified on a SURVEY card); 1 = square;

2 = +; 3= triangle; 4 = how; 5 = X; 6 = diamend;

7 = Y; 8 = octagon; 9 = Z; 10 = pointed square; 11 =
large star; 12 and akove = dot. (D = 0). (see Fig 1)

4
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Col 31-35:Station plot block size, This parameter defines the
amount of symbol and annctation information written
on the plotter tape in each plot block. The program
increments a counter by 1 for each dot plotted, 3 for
each symbol plotted and 10 for each line of annotation.
This parameter defines the maximum value which the
counter can assume for each plot block.
(D = 10000).

Col 36-40:Marine free air flag. If this parameter is not zero
all marine observations will have a free air anomaly

calculated instead of a Bouguer anomaly. (D = 0)

8. SURVEY card. (0)

The SURVEY card defines the ccode letters, symbols and
individual labelling frequencies to be assigned to the specified
surveys. The four digit survey prefix of each observatior or
station numbZr is replaced by a one or two letter code when the
annotation is piotted on the map, thus reducing the amount of let-
tering on the map. The symbol number defines the symbol to be
plotted at the positi. of all observations of the specified
survey which are within the map base. The individual labelling
frequency for a survey may be modified by the parameter specified
on this card but it also depends on the labeiling frequency
specified on the SEGMENT card. A maximum of 100 surveys per map
can be assigned specific codes and symbols on SURVEY cards.

Any observation assigned the symbol blank, dot or arrow will
not be annotated.

Col 1-7: *SURVEY

Col 11-20,21-30,.....71-80: Survey number, code, symbol number
and label frequency in each 10 column field as
shown below for columns 11 to 20; all the other
fields are analogous.



Col 11-14;

Col 15-16:

Col 17-18:

Col 19-20:

-292 -

Survey prefix. The standard 4 digit survey

numher as used in the gravity data files or the
first four digits of an 8 digit observation
number,

A two letter code which will replace the survey
prefix in annotations. If only one letter is
required this should be punched in column 16,

The symbol number for the specified survey. If
this number is negative this survey will be omit-
ted from the data search. If the number is O or
omitted no symbol or labels will be written for
stations in this survey, however the values ob-
tained from the stations lying in the search area
will be used in the contouring proceedure. If

the number is positive the symbol used will be
as listed above in 7,

The survey labelling frequency enables specific
surveys to have labelling differing from the
general labelling frequencies specified on the
SEGMENT card., If this labelling irequency is
negative no labels will be written for stations
of this survey. If this frequency is O or omitted
the frequencies on the SEGMENT card will be used.
If this frequency is a positive integer the
labelling depends on the frequencies on the
SEGMENT card as follows:

(i) If the SEGMENT frequencies are all zero or
omitted then the SURVEY frequency will be used
for all labels for the survey.

(ii) If any of the three SEGMENT frequencies

are positive then the frequency of each label

will be the product of the SEGMENT frequency
and the SURVEY frequency,
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9. SEGMENT card. (0)

The SEGMENT cara specifies the data block on the input
file which is to be searched and the annotation frequency for the
observations extracted from the block. If a SEGMENTS card (9a;
note the final S) is used all the data blocks on the input file
will be searched. The segment to be searched is specified by
the survey area number for the standard tape library input
format or by the first 8 characters of the block name for card
image input. Any number of SEGMENT cards may be specified for
each map but only one SEGMENTS cards is allowed.

If card image data are to be read from the card reader
the data cards should be preceded by an area name and the
corresponding SEGMENT card. The data cards are terminated by
one end of section card if only one block of data is being sear-
ched or by two end of section cards if all the data is being
searched (by the use of a SEGMENTS card).

The labelling frequency defines the number of stations
plotted per annotation. The variables in the annotation can be
identified by referring to the legend below the map.

Col 1-8: *SEGMENT

Col 9 : S indicates that all segments on the input file are to
be searched.

Col 11-13:Station number labelling frequency.

Col 14-16:Anomaly labelling frequency.

Col 17-19:Height or contouring value labelling frequency.
If any of the frequencies are zero or omitited the cor-
responding label will not be written., If the specified
frequency has the valuz n then every n'th station
will have the corresponding label. The iabelling fre-
quency for specified surveys may be nrodified by the
frequency on the SURVEY card as described above in 8.

Col 21-28:The input data block number or standard survey area
number which defines the segment of the input file
witich is to be searched. For card image input each
block of data is preceded by a header card. The first
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8 characters of the header of the required block are
specified here. This parameter is ignored when an

S in punched in column 9 of the card.

10. GRID card. (N for gridding and smoothing data)
y 4

The GRID card defines the grid spacing, extrapolation
cutoff distance, number of iterations in the smoothing procedure
and the listing option. The grid spacing is specified by a
latitude grid spacing on minutes and the ratio of the latitude
to longitude grid spacings. The longitude grid is defined by
dividing the latitude grid by the specified grid ratic. This ratic
is specified only when a non-square grid is required, for
example, when contouring anisotropic data sucii as marire or air-
borne linear traverses. If the grid spacing is too small to
satisfy the limit of the maximum number of grid points in the grid
as a whole (100 000), in latitude (1000) or in longitude (500),
the grid spacing will be repeatedly doubled until all these
limits are met. Bothk grid spacings are automatically adjusted by
the program so that the required grid area is covered by an
integral number of grid points, The actual grid spacings are
printed on the output listing. The extrapolation cutoff distance
is the number of grid spacings away from any observation to
which the contour lines will extend. There are three types of
iteration; linear, fast and slow. In linear and fast iter-
ations only the grid points without observations lying within
half a grid spacing in either direction are changed to produce
a smoother surface. In slow iterations the grid points with
observations witin half a grid space are also changed.

Col 1-5:. *GRID

Col 6-10: Latitude grid spacing in minutes (D = half the average
station spacing)

Col 11-15:Latitude/lengitude grid spacing ratio. (D% 1.Q)

Col 16-su:Contour extrapolation cutoff distance expressed in
grid spacings. (D = 5).
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Col 21-25:Number of fast iterations in the smoothing process

(D = 5)

Col 26-30:Number of slow iterations in the smoothing process
(D = 3)

Co" 31-35:Number of linear iterations in the smoothing process
(D = 2)

Col 38 :Restart option. If this number is 1 the smoothing

process is prematur2ly terminated.

Col 40 :Listing option., If this number is 1 a summary of the
gridding and iteration procedures is printed. If the
number is 2 or more a fuil list of grid values, flags
and coefficients is printed. (D = 0; only a minimum of
information is printed),

11, CONTOUR Card. (N for contouring procedure)

The CONTOUR .card defines the multi-pen option, contour
intervals, range of contour levels required, contour line inhib-
ition distance, pen number and listing option. Each contouring
pass of the gridded data may proceed in one 9f three modes which
are the following:

(1) Jingle pen node; all contour lines are drawn with
the same pen; one contour plot block is written.

(1i) Two pen mode: The levels of each specified inter-
val are drawn with a different pen; two contour plot blocks are
written,

(iii) Three pen mode: the levels of the second spec-
ified interval, the nzgative contours of the first interval, and
the positive contours of the first interval, arec each drawn with
a different pen; three contour plot blocks are written.

The first contour level should be smaller than the
second level, The minimum and maximum levels define the limits
between which contour lines are drawn. The inhibition distance,
expressed in minutes, is the minimum distance allowed between
two consecutive levels. The pen number defines which pen is to
be used for the contours in the plot block, it is ignored with



-26-

the multi-pen wndes. Each separate CONTOUR card processed by

the Job will begin a new contour plot block. The separation

of contours into differeant plot blocks allows manual pen changes

and selective drawing oi particular levels.

Col 1-8:
Col 10

Col 11-15:

 Col 16-20:

Col 21-25:
Col 26-30:

*CONTOUR
Multiple pen option. This parameter may have the
following values:

1. Al1l contours will be drawn with pen 1.

2. The second interval levels will be drawn with pen

1 and the first interval levels with pen 2.

3. The second interval levels will be drawn with pen

1, the negative contours of the first interval with

pen 2 and the positive contours of the first interval
with pen 3.

O or omitted: All contours will be drawn with the pen
specified in column 38. The second interval contours
will be drawn twice to produce a thic<<er line.

First contour interval. All levels which are a multiple
of this interval but not a multiple of the second
interval will be drawn. If this value is negative, zero
or omitted an interval is defined by the progri. -0 that
about 20 multiples of the interval are drawn cn the

map.

Second contour interval. All levels which are multi-
ples of this interval are drawn, If this value is omi-
tted or zero then only the first level multiples are
drawn. If this value is negative the multiples of

this interval will not be drawn. (D = 0.0).

Minimum level to be drawn (D

lowest value).
Maximum " n 1" 1 (D

highest value).
The limiting levels define the values between which
the data is contoured. Any values lying outside these

limits are not represented by contour lines.
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Col 31—35:Inhibition distancé expressed in minutes. If the
contour lines approach each other closer than this
distance the drawing of the lines is suppressed,

Col 38 :Pen number, This numker may be an integer between
1 and 4. The plotting equipment will automatically
change the pen from the standard pen 1 to the specified
pen to draw the contour lines produced by this CONTOUR
card. (D = 1). If the multipen option was specified
this pen number is ignored.

Col 40: :Listing option., If this parameter is specified a list
of contour block size, edge values and contour cuts
is produced. This listing is automatically produced

if the listing option was specified on a preceding
GRID card.

12. RESTART Card. (N for resturt jobs)

The RESTART card is used when the gridded data are
stored on magnetic tape and the job is to be restarted at the
1tteration or centouring stage of the processing, If the job is
restarted to make further iterations in the smoothing of the
grid surface and no contouring is to be done then the RESTART
card is the first card in the data control section otherwise
this card must replace card number 4. RESTART is followed by a
GRID or CONTOUR card depending on the parameter ITERATE or
CONTOUR specified on the RESTART card. The input grid values
are read from Iile TAPE40 during the restarted job and the
~smoothed grid values are alternately written on files TAPE 47
and TAPE 48 as for the normal gridding and iterating procedure,

A restarted job will terminate if further iterations are requested
for a tape of grid values which have been prepared for contouring
in a previous job or if contours are requested from a tape of

- grid values which have not been prepared for contouring.

f Col 1-8: *RESTART
" “ Col 11-17:ITERATE or CONTOUR. ITERATE is specified when restarting
: ' a job after the data has been gridded or if the smoothing
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Process was prematurcsly terminated. Iﬁ this case the
RESTART card is followed by a GRID card (N.B. the grid
parameters cannot be redefined by the restarted job).
CONTOUR is specified when restarting a job after the
smoothed grid has been prepared for contouring. In
this case the RESTART card is followed by a CONTOUR
card., (n.b. the map limits specified for the restarted

job must be the same as for the job which created the
gridded values).

13. End of Section Card.

An end of section card in the data control deck will
terminate the job except in the following cases:

(i) An end of section may be used to terminate a group

of SEGMENT cards,
: (ii) When reading data from the input card deck at end

of section is required to terminate each data block, If a
SEGMENTS card is used, two consecutive end of section cards are
required to terminate the data blocks.

(iii) An end of section ma& replace card number 10
when station plots only are required.

Col 1: Multiple punching 7, 8, 9.
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. I
3. OPERATING INFORMATION |

This Section describes the structure of CONTOR, the con-
figuration of logical units, the factors influencing the selection

of parameters, and the means of increasing the efficiency of par-
ticular types of job.

3.1 Program Structure

CONTOR consists of four overlays, two of which each
have two segments. This division into overlays and segments
limits the amount of central processor core required during
execution of the program package. Each overlay and segment is
responsible for one of the sequential steps in the producticn
of a contour map.

Overlay O:Program CONTOR6 controls the execution of the job by
calling the other overlays into core as required. This
overlay defines the common data blocks and subroutines
used by the other overlays. ,

Overlay 1:Program MAPDATA controls the execution of programs
MAPPLOT and BAHMAP, |

Secnent 1:Program MAPPLOT establishes the map parameters and
: draws and labels the map base.

Segment 2:Program BAHMAP reads the data file, transforms the
data as required, stores, plots and annotates the data
values.,

Overlay 2:Program GRID establishes the regular grid and controls
the execution of GRIDDY and ITERATE.

Segment 1:Program GRIDDY grids the irregularly spaced input
data cnto the regular grid.

Segment 2:Program ITERATE smooths the grid values to approach a
surface of minimum curvature.

~Overlay 3:Program CONTOUR controls the drawing of contour lines

from the gridded éﬁrféce.

Most of the programs named above have several subrout-

. ines 2s outlined in the following list. This list contains the

- 52 sections which comprise the binary file of CONTOR.
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1. CONTOR, 0,0 14. NUMBER 27. EDITEXT

2.  CONTOR6 15. SCALE 28. MAPSEEK

3.  BEGINIT 16. SYMBOL 29, CONTOR,1,2
4. ORICHEK 17. FACTOR 30. BAHMAP

5. PARAM 18. NEWDEN 31. AREFIND

6. PROJECT 19. WHERE 32. PARIX

7.  XYMRCTR 20. DPLOTS 33. FLOTE

8.  XYTRANS 21. PLOT 34. DASHIFT

9.  XYCONIC 22. BUFF 35, RECORD

10. XYLMBRT 23. CONTOR,1,0 36. IBYTE

11. XYPLANE 24, MAPDATA 37. CONTOR,2,0
12, AXIS 25. CONTOR,1,1 38. GRID

13. LINE 96. MAPPLOT 39. BLOCK

The following paragraphs briefly describe
each section listed.

1. CONTOR, O, 0OOidentifies overlay 0. LEach overlay
includes all sections following the identifier up to
identifier or the end of the binary file.

2. Program CONTOR6 calls the other overlays.

3. Subroutine BEGINIT prints timing information on
output.

4, Subroutine ORICHEK plots a symbol several times
which enables detection of plotter origin shifts.

o. Subroutine PARAM annotates the plotted map with
on the contouring paraheters.

6. Subroutine PROJECT controls the operation of fo

40, CALCO

41. CONTOR,2,1
42, GRIDDY

43. CONTOR, 2,2
44, ITERATE
45, LINEATE

46, VSOP

47, CONTOR,3,0
48. CONTOUG
49, LINKUT

50. DRAWLIN
51. ISQRT

52, LGL

the purpose of

or segment

the next

the jcb

during a job

information

llowing five

co~ordinate conversion subroutines which transform latitude and

longitude into plotter units.

7. Subroutine XYMRCTR - Standard Mercator projection;

8. Subroutine XYTRANS -~ Transverse Mercator.
9, Subroutine XYCONIC

10. Subroutine XYLMBRT
11, Subroutine XYPLANE

Simple Conic.

Lambert Conformal Conic.

Plane projection,

12-22, Subroutines AXIS to BUFF are proprietory CALCOMP sub-
" routines which convert plotting commands into machine instructions
+ for the CALCOMP drum and flat-bed plotters used by BMR.
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23. CONTOR, 1, O identifies overlay 1.
24, Program MAPDATA controls MAPPLOT and BAHMAP
25. CONTOR, 1,1 identifies segment 1 of overlay 1.
26. Program MAPPLOT defines the map.
27. Subroutine EDITEXT edits the map name and number
28, Subroutine MAPSEEK searches a reference table of standard
map names and numbers.
29, CONTOR, 1,2 identifies segment 2 of overlay 1.
30, Program BAHMAP reads, searches, stores and plots the data.
31-36. Subroutines AREFIND to IBYTE manipulate the data read
from standard gravity data bank files.
37. CONTOR, 2, O identifies overlay 2.
38, Program GRID establishes the grid.
39, Subroutine BLOCK defines the grid block variables.
40. Subroutine CALCO calculates the coefficients for the 625
grid cells surrounding each grid point.
41, CONTOR, 2, 1 identifies segment 1 of overlay 2.
42, Program GRIDDY grids the data.
43, CONTOR, 2,2 identifies segment 2 of overlay 2.
44, Program ITERATE controls the smoothing process.
45. Subroutine LINEATE smooths the grid values linearly.
46, Subroutine VSOP smooths the grid values using bicubic
splines.
47, CONTOR, 3,0 identifies overlay 3.
48. Program CONTOUR countrols the drawing of contour lines.
49, Subroutine LINKUT calculates the contour line intersections
with the grid.
50. Subroutine DRAWLIN joins the contour cuts using cubic splines
to produce the contours.
51. Subroutine ISQRT calculates integer roots quickly.
52. Subroutine LGL handles single bit variables.
All these programs and subroutines are written in
Fortran IV except BUFF which is in compass assembly language.
The overlay and segment identifiers are single cards which
predede their appropriate program in the Fortran card deck.
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3.2 File Use

1

The files used by the program have the following names
in the Cyber 76 file information tables: TAPE 1, TAPE 2, TAPE
30, TAPE 40, TAPE 42, TAPE 47, TAPE 48, TAPE 60 (= INPUT) and
TAPE 61 (= OUTPUT).

The standard file for data input in TAPE40 which is
referrzd to as logicalﬂunit number 40 in the Fortran program.
The plotter instructions are written on TAPE42 which should
be assigned to a 7 track magnetic tape, for the CAPCOMP plotters
currently used by BMR. The selected data from the search of the
input data file is written on TAPE 30 as three values per obser-
vation; latitude, longitude and value for contouring. The
initial grid values before smoothing are written on TAPE48,.

The results of the smoothing iterations are written alternately
on TAPE47 and TAPE48. During odd numbered iterations the grid
values are read from TAPE48 and the new values are written on
TAPE47, and during even iterations the values are read from
TAPE47 and written on TAPE48. At the beginning of the contouring
phase the final grid values are read from TAPE47 or TAPE48 as
appropriate, separated into blocks, and written on TAPE30.

The grid value files, TAPE47 and TAPE48, may be saved
on magnetic tape as restart tapes for use in a later job. The
restart tape is assigned to TAPE40 in the restart job in place
of the data input file.

When a new map is commenced by the program all the
information on files TAPE30, TAPE47 and TAPE48 is destroyed.

The program uses TAPE60, also called INPUT, as the
data control card file and TAPE61, also called output, as the
file for writing the job listing. The SCOPE monitor wutomatically
assigns the section of input card deck following the first end
of section card to file INPUT and sends file OUTPUT to the line
~printer.

The file named TAPEl is avaitable as an alternative
data input file. File TAPE2 is used by the CALCOMP plotting
- subroutines, If a datn input file different from those listed
- above is required the file name will have to be added to the
. CONTOR6 program card.-and the program recompiled and reloaded.
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3.3 Parameter Selection Criteria

This section describes the technical significance of the
parameters on each card, indicates the range of values allowed,
and gives the criteria for choosing the parameters for optimising
the job. The card numbers referred to here were defined in the
Users Guide.

The job control section parameters are as follows:

1. CYJ, PROJECT = project code. The project code for
BMR users is a six letter code DMRX -- where -- indicates
the users Section. (e.g. DMRXRC for Regional Gravity Group).

2. Job name, time limit, peripheral devices. The
Job name is between one and seven characters in length and may
contain any alphanumeric characters provided that the first
is a letter. In the Regional Gravity Group this name is
usually uuGRVcc where uu are the users initials awnd cc is a
two letter identifier (e.g. AMGRVPT). The time limit is
expressed as an octal number cf seconds prefixed by T. (eg
T100 = 64 seconds). This time limit is the maximum amount of
CPU time to be used on the Cyber 76 computer. For each map in
a job the time required can be roughly calculated as follows:
Allow 1 second for every 10 000 stations on the input data file,
1 second for every 2000 stations plotted and 1 second for every
250 stations fully annotated. The gridding time in seconds is
the number of observations by the number of grid points/500 000.
The contouring time in secounds is the number of contour lines on
the map by the number of grid points/10 000. The peripheral
devices may be seven track tapes (MLn), nine track tapes (NLn)
or demountable disc packs (YL1l) where n is the number of deviées
used, only 1 demountable disc pack may be used.

3. COMMENT. Users name and extension. After the
- COMMENT. the information may be punched in free format on the
remainder of the card. '

| | 4. MOUNT, SN = Set name, VSN = digc serial numker. The

set name and serial number define the disc pack to be used by the
f-job. One of these cards is required for every pack used.v If the
“ pack is demountable the YL1 parameter must be specified on card 2.
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In a normal job where CONTOR6 is be¢ing attached from the BMR per-
manently mounted pack on which it usually resides the set name is
‘DMR3922 and the serial number is PM2510. If the program or some
data is being attached from the Regional Gravity demountable pack
the set name is DMR8119 and the serial number is C030.

5. ATTACH, CONTOR, CONTOR6, ID=DMRXRA, SN = set name,
The file name CONTOR is arbitrary but is standardised for con-
venience. This file name must be identical to that on card 14.
The permanent file name CONTOR6 and the account code DMRXRA
are standard for this edition of the program. The set name is
generally DMR3922 but may be DMR8115. A mount card (4) must be
present for the set name used.

6 & 7. STAGE, TAPE40, PE, VSN= serial number. LABEL,
TAPE40, R, L = INPUT. The LABEL card is optional and should not
be used unless a positive tape labizl check is required. TAPE40
is the default data input file name and must be changed if the
file parameter on data control card 4 is not 40 or blank, All
data tapes should be 9 track tapes (PL) for efficiency. The serial
number is the CSIRO tape library number. If the data input is
read from the job card deck then these cards are omitted. For
data stored on the disc pack these cards may be replaced by
- ATTACH, TAPE40Q, INPUT, ID = account code, SN = set name. In this
case INPUT is the permanent file name. This disc pack must have
been requested by a preceding MOUNT card.

8 & 9. STAGE, TAPE42, HI, POST. LABEL, TAPE42, E,L =
label. Both these cards are required if plotter output is wanted;
they specify that the plotter instruction file named TAPE42
written by the program is copied to a seven-track magnetic tape
with the given label on completion of the job. Card 8 is invar-
iant. The label on card 9 should enable easy identification of
the plotting tape and may be any contiguous string of alphanumeric
characters., If the label contains blanks or special characters
it is enclosed by 9 signs (e.g. L = 3 MAP NO, I/543).

’ ‘ 10 to 13. The STAGE and LABEL cards for the grid value
;.files named TAPE47 and TAPE48 are only required when the grid
;:values are to be saved on magnetic tape. If the grid values
nuare required on_t&pe»onlyvtwo of these cards, either 10 and 11
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or 12 and 13, are normally used. Cards 10 and 12 are invariant
and the only variable on 11 and 13 is the label which follows

the guidelines in 9 above., If fhe grid values are to be saved
after gridding the input data or after an even number of iterat-
ions cards 10 and 11 are used. If the grid values are to be saved
after an odd number of iterations cards 12 and 13 are used. The
number of iterations is the sum of the fast, slow and linear
iterations which if not specified on the GRID card have the
default values 5, 5 and 2 respectively.

14. CONTOR. This card causes the file named CONTOR to
be loaded and executed. The name must be that specified on card
5. Implicit in this card is a print limit of 5000 lines and the
file names being as defined in the program. If a larger print
limit is required, for example a large grid value listing, this
card may be changed to CONTOR, PL = 10000. where the print limit
is 10000 lines. If the file names are to be changed from those
defined in the program the CONTOR card contains a list of the
new file names separated by commas in the order in which they are
defined in the program. The program file definition is equivalent
to'CONTOR, INPUT, OUTPUT, TAPEGSO, TAPE6l, TAPE30, TAPL40, TAPE4Z2,
TAPE47, TAPE48. If the data input file has the name A and the
plotter file is to be written on B this card will become CONTOR,
y125:5 A, B, The remaining files are unchanged as indicated by
the appropriate number of contiguous commas,

15 to 21. These cards are invariant except for the
label of the plotter tape on card 19. This label may be repre-
sented by between 2 and 10 contiguous characters corresponding
to the first characters of the label on card 9. Cards 17 to 19
are omitted if an automatic loan of the plotter tape is not
required.

By convention within the Regional Gravity Group card 1
is punched on a pink data card, card 2 is blue, card 3 is orange,

and cards 4 to 21 are green, The end of section card, which’
follows the Jok control section, ig hlue,

, The data control section parameters are as follows
| (see 2.4 for key):
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1. The MAPPLOT card specifies the projection and may
specify corner marks or map name or number. The default pro-
jection is Transverse Mercator. The standard map projections
are Transverse Mercator for scales of less than 1 to 1 million
(eg 1 to 250 000), Lambert Conformal Conic to overlay the ICAO
series or Transverse Mercator at 1 to 1 million, and Simple
Conic for scales of more than 1 to 1 million (eg 1 to 24 million).
The corner marks are used to position the map if the graticule
is not plotted. These marks may be drawn outside, at or inside
the map graticule limit. If the corner marks are outside the
plotter size limits a diagnostic is printed and the marks will
be drawn at the grauticule limits. A standard map name or number
must metch exactly a name or number in the reference table ol
standard names and numbers. The name or number may be punched
anywhere in the 30 column field as it is automatically left
Jjustified. The program distinguishes between the corner mark
parameters and the name or number by the numeric and alphabetic
character cf the respective variables.

2. The map name, area, and number parameters correspond
to the standard mapsheet name, State (s), and international refer-
ence number (eg J55-1). These variables are automatically centred
in their respective fields of 30, 20 and 10 columns. The ma
limits are precise to 1 minute. The program can handle all
latitude values ranging from -90 degrees at the North Pole to
90 degrees at the South Pole but only longitudes between -99
degrees (99W) to 180 degrees (180E);. Longitudes between -180
degrees (180W) and -100 degrees (100W) may be mapped by adding
360 degrees to the limits (ie 180 to 260).

3. The spheroid card is standard for each scale and
projection. The currently accepted standard spheroid is the
Australian National Spheroid with an equatorial radius of 6378160
metres and a flattening factor of 298.25. The origin and zone
width for Transverse Mercator projection on this spheroid is -
~183 degrees and 6 degrees respectively. The standard parallels
- for the Australian continent for the conic projections are 18
. degrees and 36 degrees south latitude. Several other spheroids
7 are available; the most commonly used is the Clark 1858 Spheroid
ﬁwith:radius of 6378293 m, flattening of 294.26, zone origin of
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111 degrees east, and width 5 degrees. The standard parallels
should be roughly 1/6 of the latitude range from the top and
bottom of the map so that 2/3 of the map area lies between. The
scale is expressed as the reduction factor (eg 250000.0 for a 1
to 250 000 map). The graticule spacing is usually 5 minutes for
1 to 100 000, 15 minutes for 1 to 250 000 and 60 minutes latitude
by 90 minutes longitude for 1 to 1 million and larger scales.
The program will automatically register the graticule lines of
coincide with the standard 1 to 250 000 map boundaries. A maximum
of 50 lines may he drawn in either direction.

4, he data plot card usually has no parameters. The
input data file number is normally redefined only when data is

read from the input cs

. .
u 1ird deck in which case it

e

s €0. The only
other file numbers currently allowed are 1 and 40, the latter

is the default. The remaining parameters should not be specified
when reading data bank tapes as double unit conversions may
result.

5. The DATUM card is required only if the values .to be
plotted on the map arc of different units and to a different datum
from the standard. The standard units and datum are milligals
for gravity values to the 1965 Isogzal Datiam and metres for ele-
vations to the Australian Hedight Datum. The gravity units and
datum will be changed to micrometres/scc2 and the 1976 Isogal
Datun in a later edition of the program.

6. The title is specified only when the standard title
supplied by the program is not suitable.

7. The border is usually 15 minutes for 1 to 250 000
scale, 30 minutes for 1 to 1 million and 60 minutes for 1 to 23
million. The border should be at least 10 grid spaces and no less
than twice the average station spacing to ensure good edge
matching of adjoining maps. If the BORDER card is omitted a
border of 15 minutes and Bouguer density of 2,67 t/m3 is assumed,
The other variables on the border card are usually omitted (see
also notes after card 9 below).

8. The SURVEY card contains cecde, symbol and labelling
- information for up to seven surveys. Several SURVEY cards may

- = be used and any field on any of the cards may be cmitted. A

maximum of 100 surveys may be specified. Surveys which are not
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defined on SURVEY cards will be assigned a default code, symbol
and labelling parameter provided that the number of surveys given
a ccde and symbol does not exceed 100. Stations of any additional
surveys are indicated by a dot or not plotted depending on the
default symbol (see notes below). The convention for assigning
symbols and codes is as follows (see 2.4 for symbol key):
Benchmarks -~ symbols 1 and 8

Regional helicopter - symbols 3, 4 and 6

Semi-detailed - svmbols 2,5, 7 and 9

Detailed - symbol 99, no code.

Isogal - symbols 10 and 11, code letters I to N

9. Survey area numbers are specified on SEGMENT cards

}-J
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zarching of specific blocks is required, for example
when only stations from a particular survey are to be plotted.
When a small number of survey areas are not wanted on a map the
best way of skipping these is by using the SURVEY card rather
than several SEGMENT cards (see (1) below). The usual labelling
frequency for 1 to 250 000.shcets 1s 1 for regional helicopter
coverage, 5 for semi-detailed coverage «nd 10-100 for detailed
surveys. These f{requencies can be scaled in proportion to the map
scale. On maps of scales larger than 1 to 1 million labelling is
usually of little use and the default symbol number 99 (.)
should be selected.

Notes on the selection of survey symbols and labelling.
(i) Station selection by survey number: If the default symbol
number on the BORDER card (7) is negative only surveys specified
on a SURVEY card (8) with a non-negative symbol number will be
used, If the default symbol number is omitted, zero or positive,

all surveys will be used except those specified on a SURVEY card

with a negative symbol number. K

(ii) Symbol selection: If the default symbol on the BORDER

card is zero or omitted the program will assign symbols to surveys
which are not specified on a SURVEY card. The program will use
Symbols 1 to 9 in rotation for each new survey found. If the
symbol number for a particular survey on a SURVEY card is O or

omitted stations of t-~t survey will not be plotted but thelr
~ values will be used in the contouring.
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(iii) Labelling: No annotation is written for stations of
surveys which are not used, are not plotted or are plotted with
the dot symbol. If the label frequency for a survey specified on
a SURVEY card is negative no annotation is written for that survey;
if it is zero or omitted the frequencies on th3 SEGMENT curd (9)
are used. If the frequency on the SURVEY card is positive and
the frequencies on the SEGMENT card are omitted or zero then the
SURVEY card frequeuscy will be used for all 3 annot.:tion types

for stations of the specified survey., If the SURYEY card fre-
quency is positive and one or wcre of the SEGMENT frequencies are
positive the product of the respective SEGMENT frequencies with
the SURVEY frequency will be used as the respective annotation
frequencies for the specified survey,

10. The GRID card contains information which largely
determines the cost of computing a particular contour map. The
Jjob time is roughly proportional to the inverse square of the grid
spacing. The iteration time is proportionzl to the number of iter-
ations and is not so critical. From preliminary results the
optimum grid spacing seems to lie between 4 and 1/5 of the average
station spacing. If the grid is larger than the station spacing
averaging of several stations will occur. 1f the grid spacing
is too small the contours will become wavy or square. The number
of iterations should be at least twice the average number of
grid spacings between observations, The number of linear iterations
should be about equal to the number of grid points between ovser-
vations, The number of fast and slow iterations are usually the
same and between 1 aad 2 times the number of grid points between
observations. The latitude to longitude grid ratio is specified
only when contouring anisotropic data such as marine or airborne
traverses where the station spacing in the latitude and longitude
are significantly different, otherwise the grid is assumed to be
isotopic,

11. The contour levels are usually chosen s¢ that
‘between 20 and 50 levels are drawn on the map. The standard
contour intervals for gravity anomalies are 5 and 20 mGal (50
and 200 um/sz). The maximum and minimum levels ars useful for
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‘separating ranges of levels in the preparation of colour masks,
The inhibition distance is normally omitted.

By convention cards 1, 4, 6, 7, 9, 10, 11 and 12 are
punched on orange data cards and cards 2, 3, 5 and 8 on white

cards. The end of section card 13 is blue.

3.4 Program Maintenance

The progrsam is stored in binary form as a permanent
file named CONTOR6 with account code DMRXRA and multi-read

password ASM on the disc packs with set names DMR3922 and
DMR8119.

To reload the program onto the disc from scratch and
to remove the old cdition, if present, the following job is
required:

. CYJ ,PROJECT=DMRXRC.

AMGRVBC, T20, YL1.

COMMENT .

MOUNT, SN=DMR3922, VSN=PMC510,.

REQUEST, KONTOR, *PF, SN=DMR3922.

FTN, B=KONTOR.

PURGE, CN, CONTOR6, ID=DMRXRA, PW=ASM, SN=DMR3922.
EXIT, U.

CATALOG, KONTOR, CONTOR6, ID=DMRXRA, XI=ASM.

EXIT, U.
RETURN, CN, KONTOR.
EXIT, S.

- RETURN, CN, KONTOR,
end of section
Fortran decks as listed in 3.1
end of information
The binaxry program is divided into 52 sections on the
- permanent file CONTOR6 as described in section 3.1. If, for
example, subroutine LINEATE Is to be recompiled the followingz
~ Job would be used: |
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.CYJ, PROJECT = DMRXRC.

AMGRVBC, T20, YL1.

COMMENT .

MOUNT, SN=DMR3922, VSN=PMC51Q.

REQUEST ,KONTOR, *PF, SN=DMR3922

PURGE, CN, CONTOR6, ID=DMRXRa, PW=ASM, SN=DMR3922,
COPYS, CN, KONTOR, 44.

COPYS, CN, C, 1.

FTN, B=KONTOR, SL.

COPY, CN, KONTOR.

CATALOG, KONTOR, CONTOR6, ID=DNPrXRA, XR=ASM.
EXIT, U.

RETURN, CN, KONTOR.

EXIT, S.

RETURN, CN, KONTOR.

end of section

Fortran deck of LINEATE

end of information
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APPENDIX A : DIAGNOSTIC MESSAGES
1. MAPPLOT CARD MISSING name WAS READ

Program MAPPLOT has read a card with a name other
than MAPPLOT or RESTART. The program searches for the next
MAPPLOT or end of section card.

2. UNKNOWN PROJECTION

The projection given on the MAPPLOT card cannot be
recognized. Columns 11 to 20 must be blank or contain MERCATOR,
TRANSVERSE, CONIC, LAMBERT or PLANE starting in Column 11.
Execution is terminated.

3. Projection name PROJECTION IS NuUr YET AVAILABLE

: ‘The projection name specified on the MAPPLOT card is
not yet available for use although the name 1s recognized
by the program. This message will occur only temporarily
while a new projection is being implemented. LExecution is
terminated.

4. TUNRECOGNIZED MAP NAME ON MAPPLOT CARD = name

The map name or number specified on the MAPPLOT card
or on the map name card cannot be found in the table of'standard
names. This diagnostic should appear only when defining the
required map by name or number only. It may indicate that
the map limits have been omitted from the map name card or that

the registration mark co-ordinates have been mis-punched. The
"map is terminated.

- 5. ILLEGAL KEY WORD AT index IN REFERENCE TABLE,
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-9a., CROSS REFERENCE INDEX number IS MISSING

These messages indicate an error in the standard map
reference tables in subroutine MAPSEEK. The subroutine will

need correcting and recompiling to remove the error.

6. CONTROL CARD READ FOR MAPNAME. FIRST WORD

name

The program has read a card with a * in column 1

where the map name card was expected. The map is terminated.
7. Number CHARACTERS IN NAME. ONLY 100 WILL BE USED

This message will only appear if the program is mal-
functioning. All the map parameters should be checked for
errors which may not have been detected by the program.

8. ERROR IN MAP LIMITS. LIMITS GIVEN AS -

The latitude or longitude limits on the map name card
are in the wrong order or omitted. The first latitude and long-

itude must be less than the second. The program searches for the
next map.

9. MISSING SPHEROID PARAMETERS GIVEN DEFAULT VALUES

One or more of the parameters required to define the
spheroid are not specified or have illegal values. The default
values assumed by the program are the parameters for the
Australian National Spheroid at a scale of 1:250,000.

10, ILLEGAL ORIGIN OR ZONE WIDTH FOR TRANSVERSE MERCATOR
PROJECTION

The origin is too far west or too far east for the
"fzmap;required or the zone width is too small, too large, or
":nethive. The map is terminated.
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‘11, ERROR IN GRATICULE SPACINGS GIVEN AS minutes AND minutes
SPACINGS REDEFINED AS 60.0 AND 90.0 MINUTES

The specified graticule spacings are too small for
the map or they have been omitted. The spacings are redefined
and processing continues. '

12, MAP SIZE IS TOO SMALL - CHECK THE SCALE

The size of the map base is less than 2.5 cm (1 inch)
by 1.3 cm (4 inch). The scale or the map limits may be in error,
The map is terminated.

13. WARNING ~ MAP IS TOO WIDE FOR DRUM PLOTTER

The width of the map in longitude is more than 83.8 cm
(33 inches). The map will not fit on the drum plotter but
may fit on the flat bed. Execution continues.

14, MAP SIZE TOO LARGE FOR BOTH PLOTTERS

The map dimensions are more than 114.3 cm (45 inches)
by 147.3 cra (58 inches) which exceed the limits of the flat
bed plotter. The program searches for the next map.

15. REGISTRATION MARKS OUTSIDE PLOTTER LIMITS

The specified registration mark co-ordinates lie
outside the range of the plotters. If the marks will fit on the
flat bed plotter they will be drawn as specified, otherwise the

marks will be drawn at the corners of the map base. Execution
continues.,

16. CONTROL CARD MISSING IN BAHMAP

Program BAHMAP has read a card with a name other than
- BAPLOT, FAPLOT, HTPLOT, XYPLOT or RESTART. The map is terminated
~and the program searches for the next map.
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.17. EOF READ FOR TAPENAME ON UNIT - number

An end of file or end of section was read on the
designated unit. This error may be due to one of the following:
(a) Input data unit was specified incorrectly or omitted.

When cards are to be read from the card reader unit 60 should
be specified. (b) An empty file on the input data unit.

(c) The data unit was not rewound after it had been used pre-
viously in the job (this applies only to BCD data).

18. WRONG TAPE -~ name/SHOULD BE - name

The name on the input tape (first name printed) does
not match the name given in the data control deck (last name
printed). Normally the tapename 1s not specified in the data
control deck unless the identity of the data tape is in doubt.

The program will search for the next map.

19. 100 SURVEYS HAVE BEEN USED, ANY OTHERS WILL BE INDICATED BY
symbol AND NOT LISTED

Only 100 survey numbers may be differentiated by an
individual symbol and code. Any other surveys will not be
annotated on the map and the stations used will be indicated

only by a dot or no symbol depending on the default symbol,.
Execution continues.

20. NQ DATA FOUND FOR THIS MAP

No stations with all the necessary principal facts were

found in the map or border area specified. The program will
search for the next map.

21, AREA NAMED - name - IS NOT ON THE TAPE

The survey area number specified on the SEGMENT card
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cannot be found on the input data unit. The segment card will
be ignored, and the job continues.

22, PARITY ERROR ON INPUT UNIT - number

This message will occur only if there is a hardware
malfunction. The job should continue normally.

23. ILLEGAL STATION NUMBER IN BCD INPUT DATA - number

The datum for the input binary data is incorrectly
specified or there is an error in a station number for BCD input
data. All station numbers must be numeric, The station is not
used for the map and the job continues.

24. ERROR OCCURRED IN AREANAME (AREAFIND). NAME USED - name

A parity error occurred during the input of the area
name of a data block on the input unit. This error will occur

only if there is a hardware mualfunction, and the job will continue.

25. ERROR OCCURRED AFTER -TH STATION NUMBERED number

A parity error occurred¢ during data input causing the

loss of some information., See remarks for previous error message.

26. ILLEGAL STATICN IN OUTPUT DATA number SKIPPED,

26a. Number OUTPUT ERRORS DETECTED. PROBABLY DUE TO UNDEFINED
INPUT DATA TYPE

26b. ERROR IN FUNCTION IBYTE

These errors should not appear if the program is yunning

~normally, and they probably indicate a hardware malfunction. The
;ijob7shou1d be run again and if these error messages reoccur the
~program must be reloaded.
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27, ILLEGAL DATUM WORD - datum, DATUM USED IS ~ datum

The datum on the input tape or the DATUM card is

incorrectly specified. A default datum is used and execution
continues.

33. END OF FILE OR PARITY ERROR ON RESTART UNIT number

This message indicates a hardware malfunction in a
normal job or a blank tape in a restart job. The restart data
input should be assigned to unic 40 and this unit should be re-
wound if it is used previously in the job. The program will
search for the next map.

34. DATA IS IN CONTOUR FORMAT, NO MORE ITERATIONS ALLOWED

All the grid values lying outside the cutoff distance
from the observations have been gziven the default value and no
more iterations can be performed. [f more iterations are required
after saving the grid values, the i1teration process must be
stopped by specifying the restart option on the GRID card. The
program searches f{or the next map.

35. ABOVE OBSERVATION AT OR BLEYOND EDGE

The observation lies too close to the edge of the grid
block to be used as a control value, Execution continues.

36. DIFFERING VALUES AT LAT value MINS, LONG value MINS
‘ NEW VALUE = value, OLD VALUE = value

The observation at the position indicated, in miputes
from the top left corner of the map, has a value differing from the
existing average value at the nearest grid point by more than Q.1

. of the range of values on the map. The observation value and the

*:existing average value are listed. Processing continues with all
- flagged values being used. '
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37. ERROR ON RESTART TAPE number

An error has been detected on the restart unit during
iteration. This will occur only if there is a hardware malfun-

ction. The program will search for the next map.
38. CONTOUR CARD ERROR. FIRST WORD WAS - name

The iteration process was stopped before the grid values
were prepared for contouring. The program searches for the
next map.

40. MORE THAN 500 LEVELS ON MAP. RANGE = valuc LEVEL = value

The large number of contour levels required for the map
indicates an error in the specified centour interval or an error
in the data causing an excessive range. The program terminates
the map without contouring and searches for the next map.

41. MORE THAN 200 LINES OR 7000 CUTS IN THIS BLOCK

The contour lines in this contour block are too
numerous for the size of the arrays. The program will write

out the lines in several operations. Processing will continue.
42. NEGATIVE ARGUMENT IN ISQRT

An error has occurred during calculation of the contour

line cuts. This message should not appear during a normal job but
processing continues.

43. VALUE TO BE INSERTED IS TOO LARGE. OCTAL VALUE IS value

An array has prqobably Qverilowed in §ubeut1ne LxNKUT
and caused this error. A program ﬂorrectlon is necessary.
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APPENDIX B, JOB EXAMPLES

Two examples of frequently used types of jobs are shown
in Figures 2 and 3.
Example 1 (Figure 2). The data to be mapped are stored on more
than one file. Program LOCABA, which locates data within specified
limits, is used to form a merged data f{ile on TAPE4O,; this file is
then read by CONTOR. The cards starting at *LOCATE and ending
at the next end of section are read by program LOCABA and a des-
cription of their format can be found in a guide for that
- program. In brief, LOCABA scarches two magnetic tape files
named TAPE1l and TAPEZ for data lying within the area bounded by
19 and 29 degrees latitude and 113 and 123 degrees longitude. The
located block of data is given the arcea name PILBARA BLOCK DATA.
The CONTOR data control cards request a1 to 2.5 million simple
conic map base; the Boupuer anomaly at density 2,67 tonne/m3 as
the contour value and 3 pens to be used in drawing the contour
lines.
Example 2 (Figure 3). Four stution plots are required. The maps
are defined by standard names and are assumed to be at scale 1
to 250 000 and Transverse Mercator projection. Every Sth station
on each map is fully annotated.



FIGURE 2

*CY,CPDMRXRC, AMGRVSY
AMGRVSU, T422, VLY, ML, NLS,
COMMENT g #aaawpdnsawnnperwtnrne COOMRYRE wmwwsunwan 4, MURPAY www EXT 223,
MOUNT, SN2DMR3922, VSNapPMCRL A,
MOUNT, SNaDMRB119, VSNeCRA3A,
ATTACH LOCABA,LDCABAG, 1D=0MKYRA, SNEDMRRA),
ATTACH,CONTOR,CONTORS, IN2DMRYRA, SN2OMRE1 19,
STAGE, TAPEY, PE VSN-lbbﬂ
‘STAGE TAPE2,PE,V8NESTTY,
STAGE, TAPEUE hI POST.
LABEL, TAPE42,w L=PILHA9A.
STAGE,TAPEUB.PE,PUST;
LABEL, TAPE4B,w,LsPTGRIC,
LOCABA,
CONTOR,
EXTT,ll,
RETURM,LOCASA,
RETURM,CONTOR,
ATTACH,TRS, TxsS,
LIBRAPY, «,TRS,
LOAN,P/PIL,
EXIT,S.
RETURI:, LOCARS,
RETURM,CONTOR,
> ENDP OF SECTYION
wlNCAYE . 42
xINPUT 2
"PILBARPE BLOCK NaTa
wLIMITS 19 20,22 26 ap,2v (14 s v 12 A An D
PILRARA RLOCK DaATA
> END QF SECTTION
*MAPPI.OT  CONILIE
PILRARA RLNCK P QTR WL L ST LT EofijR0a AU DRAC QAL PR
TAUSTRALTAN NATIONAL SPHFS(CYIS  sllater», 22a 28 PR REDT AGEANAN . KO, 90
wBAPLNY
*BORDFR 8.2 2.67 -1
*SURVEY 6U9) T1Y1 6792 JyE  RTQX xv Togs o4 A NTULY N F QK225 ) SAGI1U D18
*SURVEY 6918 E | 87432 F 3 Y401 § 8 374000 v 3 STPN% 0§ S712a 4 3 7430 N 5 §
*SURVEY TIXS O 7426229 P & SKB2a L 4 SKBAR W 4 94014 § | 5
TwSEGMENIS '
*GRID 4,20 5 10 12
"«CONTOUR 35,20 20,00
> END OF SECTION
> END OF INFORMATION
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FIGURE 3

*CY;CPDMRXQCp AMGF'VPH

AMGRVPH, T60D, MLLINLY .

COMMENT jhwwpapbunurgnawsorenis CCOMRXRC eanawwwaww A MURRAY wuw EXT 223,
MOUNT,SNeDMR3I922,VSNaPMCS1n,
ATTACH CONTOR,CONTORg, IO:DMRXRA SNzDMRIG20 .
STAGE TAPEQQ °L VSN= 68°B
STAGE,TAPEU2,HI,POSY,

LABREL, TAPEOZ,W,L=BHP.

NCONTOP

EXIT,(ll. .

ATTACH, TRS, RS,

LIBRARY,«,TRS,

LOAN,N/BNP, |

RETURN,CONTOSR,
EXIT,S,.

RETUQM CDNTO?

> ENP OF SECTION

«MAPP|OT

DEVONPQRY

*BAPLNT

*TITLF STATIM s HLOTY
*SEG“FVTw S 5§ 8

*MAPPILOT

(LAUNMESTON)

*BAPLNY

«TITLF STATINN #OF
wSEGWFNTS S ]

«MAPPLOT

SMITHTON

wBAPLNTY

*TITLF SYavTinr. ¥, (7Y
*SFEGMENTS S5 § § -
*MAPRLOT

NARKAMODERA

wBAPLNY

«TITLF STAT[NY PipT
wSEGMENTS S 8 5

> 7NN OF SECTION

> END OF INFORMATION
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OVERLAY(LUNTOR, 0,0)

PROGRAM CONTOR7Z ¢ [NPUT,QUTPUT, TAPE6O=INPUT, TAPE1, TAPEZ, TAPE30,

1 TAPE4Q, TAPE42 , TAPE 46, TAPE4L7, TAPESS , TAPE 49, TAPESO)

THIS PROGRAM CONTROLS THE PLOTTING AND CONTOURING OF RANDOM DATA.+

DATA CONTROL DECK CONSISTS OF THE FOLLOWING TEN CONTROL CARDS. « «

1.MAPPLOTY, 2 .MAPNAME,3 PROJECTION, 4 .BAPLOT,FAPLOT,HTPLOT OR XYPLOT.

S.TITLE, 6.BCRLER, 7.5URVEY, &.SEGMENT(S), 9.GRID, 10.CONTOUR. = «

AN EOS CARD WILL TERMINATE PROCESSING IF READ AFTER CONTOUR QR IT

WILL TERMINATE THE MAP ELSEWHERE (EXCEPT AFTER A SEGMENT CARD).= +
. FILES USED - [NPUT IS CARD READER, OUTPUT IS LINE PRINTER,

. TAPE1,2 ARE OPTIONAL DATA INPUT, TAPE4Q IS STANDARD DATA INPUT.
TAPE42 1S PLOTTER OUTPUT,TAPES0 1S CUMULATIVE GRID SAVE OUTPUT.
. TAPE30 IS X Y Z VALUE AND CONTOUR GRID WINDOW STORE.

. . TAPE46,49 ARE TEMPORARY STORES, TAPE47,48 STORE THE GRID VALUES.

- - TH1S EDITION IS DATED 26/ 9//7. THIS VFRSION DATED 01/C8/78.
COMMON/CONTROL /NAIM(8), INMAIN, NEDATE NECiT,NEVERS, LOTY
COMMON/DATAB/NOST, BORDER, NDB, NUBSA(3) ,XYW(3000)

COMMON/MAINB/LAREA, SCAX,SCAY,OLAT,0LON,L1,L2,M1,M2,AVERAG, RANGE
COMMON/MAPPLOT /XSPA CE, YSPACE ,KSIZE,SEALE, ISM
COMMON/TT/NAME, TIMES, CLOK, IPRNT, JPRNT, TUN, LOT, LOTX, NRE(9)
COMMON/UNITB/LD,L1,L0,L0,LR,LS.LT,LUN,NOPB, IBUF C1C00)
COMMON/XYCOORD/TLT,BLT, WL/l ELN,SR, CR,ALT ALN,XX,YY,XL,XR,YT Y8,S00
DATA (LOTX=0),(LOTY=0),(NFDIT=7), (NEDATE=10H1978/08/01) . (NI LRS=6)
DATA (NRE=9(1H )) , (LUN=0) , (NOPB=0)

LD=30 % LJ=46 % LR=47 $ 1S=48 § ' T=49 § INMAIN=0 § NRE=8H(N7/5

. . SET INPUT FRROR CHECK AND DUMP OUTPUT FILE TO PRINTER.

CALL ERRSET (IERR,200)
LOP=6LQUTPUT § CALL RETURN (LOP) $ REWIND LC°

10 LOTX=LOTX+1
TUN = TIMEF(CLOK?

. . CALL MAPDATA TO DRAW MAP AND LOCATE AND POST OBSERVATIONS.
CALL OVERLAY (6HCONTO:-,1,0)

I F (NAME .EQ. 7HCONTOUR)G0 TO 20 $ [F(NAME.EG.5HNOMAP)GO TO 10
IF (LOTX.GT.1000) GO 7O 3
. CALL GRID TO GRID THE DATA AND SMOOTH THE GRID SURFAZE BY ITERATION.

PR S
* % % oo
N o ow o % m
ok m oA e %

Ml

CImo

'

" " CALL OVERLAY (6HCONTOR,2,0)

IF (LOTX.GT.1000) GO TO 30
. CALL CONTOUR TO DRAW THE CONTOUR LINES FROM THE GRIDDED DATA.

20 CALL OVERLAY (6HCONTOR,3, 0)

IF (LOTX.LT.1000) GO TO 1

.. . ERROR DETECTED. ABANDON THIS MAP AND START NEXT MAP.

30 LOTY-LOTX-1000 $ GC TO 1
EMD

SUBROUTINE BEGINIT

« « THIS ROUTINE PRINTS THE TIME OF ENTRY AND EXIT FROM ROUTINE MAME.: + « C
COMMON/CONTROL /NAIM(8), INMAIN, NEDATE ,NEDIT,NEVERS,LOTY
COMMON/TT/NAME, TIMES, CLOK, IPRNT, JPRNT, TUN, LOT, L 2TX,NRE(9)
TODAY = DATE(0Q.)
DEEODE(10,10,TODAY?D,M,Y

10 FORMAT(32(1X,R2),1X

[--'ED FROM BEGINNING OF ROUTINE NAME.
© :4MEMCED $ PRINT 20,D,M,Y
20 < TCTH1/1HO, 61X, 2H: ,R2,2(CTH/RZ) ,2H «/ THD)
7 TIME (CLOK)
'MF = TIMEF(CLOK) - TUN
(e (LOTX.NE.LOTY)PRINT 40,NEDIT,NEVERS,NEDATE,LOTX $ LOTY=LOTX
40 FORMAT\1H0 11X+PROGRAM - CONTOR =12+ . VERSION +13+ DATEL - :A10,
+.  THIS 1S MAP NUMBER +13« OF THIS JOB.#)
PRINT 50,NAME,NAB, TYM ,TIMES
50 FORMATCTHO, 114,39, 1COM* A6 16X,A10,24X,+J0B TIME 1S -,
1 —3PF10.3,* SECOND.

co1




RETURN
. . CALLED FROM FINISH OF ROUTINE NAME.
ENTRY FINIT
NAB=6HPL=TED
G7 TO 30
SUBROUTINE JRICHEK (N)

+ « « THIS ROUTINE DRAWS IRIGIN REGISTRATION MARKk5 FOR EACH PLOT BLOCK.* *+ -
COMMON/CONTROL /NATM18), .NMAIN, NEDATE, NEDIT, NEVERS, LOTY
COMMON/MAPPLO1 / XSPACE, YSPACE ,KSI12E,SCALE, I1SM
COMMON/TT/NAME, TIMES, CLOK, [PRNT, JPRNT, TUN, LOT, LOTX, NRE(9)
COMMON/UNITB/LD,L!,LO,L0,LR,LS,LT,LUN,NOPB, [BUF(1000)
COMMON/XYCOORD/TLT,BLT,WLN,ELN,SR, CR, ALT ,ALN, XX, YY,XL,XR,YT,YB,500
DIMENSION T1P(3)

S1ZE=KS1ZE
CALL FACTOR (1.0
IF(N.GE.5)G0 TO 10
. . DRAW THE + AND RELEVANT LETTER.
CAL! PLOT (XR-1.4*SIZE,-2.7+SIZE,3)
CALL °LOT ¢XR-1.2+S12E,-2.7+SI12E,2)
CALL PLOT (XR-1.3+S12E,-2.6xS1ZE,3)
CALL PLOT (XR-1.34S12E,-2.8+512E,2)
MX = N-2+«(N/2)> % NY=N/3
X0=XR-(1.26 +NXx0.1)+512E § Y0=-(2.685+NY+0.1+S[ZE
M=SHIFT(N,54)
CALL SYMBOL (X0,Y0,0.07+SIZE M.0,1)
RETURN
. . . ENCLOSE THE + AND LETTFRS, ANNJTATE THE TIMF AND CLCSE THE PLJT FILE.
10 TF(NAME.EQ.SHNOMAP)GO i '70 $ IF(LUN.LJ.0)G0 TO 50
CALL PLOT (XR-1.4xS12F 2 12E, 37
CALL PLOT (XR-1.2+S[ZF C. [2E
CALL PLOT (XR-1.2+512E,-2 1 2E
CALL PLOT (XR-1.41512E,-2. 12E
CALL PLOT (XR-1./+31ZE,-2.6*SIZF
ENCIDE €10,75, 1P) NEC:T,NEVERS
15 FORMAT (12,1H.,13)
CALL SYMBUL (¥3-1.4¢SIZE,-0.5-2.7+S1ZE,0.0.,1P,0,6"
ENCODE (20,20, 1P) TIMES
20 FORMAT(=JOB " [ME =x,-3PF6.2,* SEC:)
CALL SYMBOL (XR-S1ZE,-(.5-2.7+S[ZE,0.07,1P,0,20:
[FC(LOTX.EQ.'.OTY)PRINT 25,NRE
25 FURMAT (1HC,+ PROGRAM VERSIONS USED - r,9A8)
[E(N.LT.6)50 TO 40
[F(LOT.EQ 3HEQOF)GO TO 50
LOTX=LOTX+1000 $ IF(NAME.EQ.6HNEWMAP)IGC TJ 49 $ PRINT 30
30 FORMAT(2,X,1H=/23X,3He«+/10X,18(1H*) /10X,20(1H+),+ MAP TERMINATED+
1 170X, 18 CTH*) /23X, 3Hr++ /23X, TH*)
. ANOTH:=R MAP 1S REQUIRED.
40 TF(LOT EQ.3HEND)GO TO S0 $ RETURN
.. . NO MIRE MAPS REQUIRED. CLOSE THE PLOT FILE.
50 [F(LUN.EQ.0)S5T0F § CALL PLOT (€0,0,999) $ NOPB=998
ENTRY TAGBLOK

100 NOPB'-NOPB+1
WRITE (LT,110) NOPB $ [F(NO-3.LT.999)RETURN

110 FORMAT (* MARK +,13,1X.20(1H-))

ENDFILE LT 3 REWIND LT $ PriNT 120

120 FORMAT (1H1/5X, *SUMMARY OF PLOT BLOCKS ON+//6X, *TAPE NUMJER +/1X)

130 READ (LT,140) [P $ [F(EOF(LT)>>170,150

140 FORMAT (2A10)

150 PRINT 140,1™ € GO TO 1

170 é;éLOT .EQ.>HIND.OR.LOT. EO 3HEOQF)STOP




C «

SUBRGUTINE PARAM (DX,DY,BOR,NIP,NAL)

+ THIS ROUTINE ANNOTATES THE MAP WITH THE CONTOURING PARAMETZRS USED.+ +« C
COMMON/MAPPLOT /XSPACE, YSPACE ,KS1ZE, SCALE, ISM
COMMON/XYCOORD/TLT,BLT,WLN,ELN,SR, CR,ALT ,ALN,XX,YY,XL,XR,YT,YB,500
DIMENSION MUF(2),C(2)

SI12E=KSI1ZE 3 Y¥S=0.07+SIZE

IF(DX.EG.0.0)GO TO &

. LATITUDE GRID IN MINUTES

T X1ZXR=1.0¢SIZE § ¥120.1-2.7+¢SIZE § MUF=4HLAT

ENCOBE (20,1,MUF) MUF(1),DY

FORMAT(A4,+ GRID =+,F5.2,*+ MIN%)

CALL SYMBOL (X1,Y%1,YS/2,MUF,0,20) $ Y1=Yi-YS
. LONGITUDE GRID IN MINUTES.

" MUF=4HLONG $ ENCODE (20,1,MGF) MUF1),DX

CALL SYMBOL (X* v1,YS5/2,MUF,0,20) $ Y1:Y1-YS
. FAST / TQIAL NUMbER OF ITERATIONS.

" ENCODE (20,2, ,MUFINIP, NAL

FORMAT{+ ] TERATIONS = +,13,+/%,13)
CALL SYMBOL (X1,Y1,YS/2,MUF,0,20) § Y*'=Y|-YS
. WIOTH OF AREA OF BORDER DATA N MINUTES.

" ENCODE (20,3,MUF)BOR

FORMAT(*BORDER = *F5.2« MIN+%)
LAc! SYMBOL (X1,Y1,YS5/2,MUF,C,20)
RETUR:!
. CONTUIIR LEVELS USED FOR MA™,
IF(NAL.GT.1)G0 T0 5
X1=XR-1.€+SI2E § ¥12-2.27+¢,ZE § X2=XR-0.2+SIZE
MUF(1)=10k CONTOUR $ MUF(2)=10HLEVELS AT
CALL SYMBOL (X1,Y1,YS,MUF,0,20)
CALL NEWPEN(Ni®) § C(1)=DY $ C(2):=BOR
00 7 1=1,2 $ IF(C(]).EQ.0.0)GO TO 7
ENCODE (7,6,MUr) C(DD
FORMAT (F7.2)
CALL SYMBOL (X2,Y1,YS,MUF,C,/)
Y1=Y1-2.0+YS
CONTINUE
RETURN
EN

]
FUNCTION ISORT (N)
. CALCULATE THE INTEGER SQUAP® ROOT Q7 AN INTEGER BY ITERATION.
IF(N.GE.0)GO TO 20
PRINT 10,N $ [SORT=0 $ RETURN
FORMAT (4HQ=x+,+« NEGATIVE ARGUMENT IN [SGRT = +,16)
IF(NéGE.Z)GO TO 30 $ ISORT=N $ RETURN

DO 40 k=1,10000

MM=C(M+N/MY+1)/2 § [F(MM.EQ.M)GO TO 50 § M=MM

CONTINUE
[ SORT=MM
END
SUBROUTINE PROJECT (JECTOR)
+ THIS ROUTINE CONTROLS THE CALLING OF XYCOORDS FOR VARIOQUS PROJECTIONS.
COMMON/CONTROL /NAIM(8) , INMAIN,NEDATE ,NEDIT,NEVERS, LOTY
EOgMON/TTlNArE,TIMES,CLOK,[PRNT,JPRNT,TUN,LOT,LOTX,NRE(9)
IF(JECTOR.TQ.10H )GO TO 10
JECTOR.EQ. 10HTRANSVERSE)GO TO 10
JECTOR.EQ. 10HCONIC YGO TO 20
JECTOR.EC. TOHPLANE YGO TO 30
JECTCR . SQ.10HLAMBERT GO TO 40
dECTOR.FO.10HMERCATOR YGO TO 50

E01




[en Xow]

5 g?ggAT (4HO* 2, + UNKNOWN PROJECTION +)
10 JECTOR=J=1 $ RETURN
20 uECTOR=J=2 $ RETURN
30 JECTOR=J=3 ¥ RETURN
40 JECTOR=J=4 § RETURN
50 JECTOR=J=5 $ RETURN
80 PRINT 90, JECTOR § STOP
90 FORMAT (4HG**r,1X,A10,+ PROJECT1JN 135 NOT YET AVAILABLE +)
. . . ESTABLISH PROJECTION PARAMETERS.
ENTRY XYCOORD
[F(J.GE.9) GO TO 190
[FCINMAIN.NE.COGO TO 105
READ 100,NAIM § IF(EOF(60))400,105
0 FORMAT (8A10)
5 INMAIN=0 $ K=NAIM.AND.MASK(6) $ IFC(K.EQ.1L*)INMAIN=1
GO TO (110,120,130,140,150, 80, 80, 80)J
0 CALL XYTRANS $ RETURN
0 CALL XYCONIC $ RETURN
0 CALL XYFLANE $ RETURN
0 CALL XYLMBRT $ RETURN
0 CALL XYMRCTR $ RETURN
0 RETURN
. . CONVERT COORDINATES TO PLOTTER UNIT5.
ENTRY COGCRDS
IF(J.GE.9) GO TO 290
GO TO (210,220,230,240,250, 80, 80, 80)J
210 CALL COORDTM $ RETURN
220 CALL COORDCO $ RETURN
230 CALL COORDXY $ RETURN
240 CALL COORDLC $ RETURN
250 CALL COORDMC $ RETURN
290 RETURN
. . . ANMOTATE MAP WITH PROJECTION DESCRIPTION.
ENTRY XYDATA
1F(J.GE.9) GO TQ 390
GO TO (310,320,330,340,350, &0, 80, 80)J
310 CALL TMDATA § RETURN
320 CALL CODATA $ RETURN
330 CALL DATAXY $ RETURN
340 CALL LCDATA $ RETURN
350 CALL MCDATA $ RETURN
390 RETURN
400 LOT=3HEOF $ CALL CRICHEK(6)

END
SHUBROUTINE XYMRCTR

T IS VERSION OF XYCOORDS COMPUTES EASTINGS AND NORTHINGS ON
THE STANDARD MERCATOR PROJECTION

COMMON/CONTROL /NAIM(8) , INMATN,NEDATE,NEDIT,NEVERS, LOTY
COMMON/MAPPLOT/XSPACE, YSPACE ,KS1ZE,SCALE, ISM
COMMON/XYCOORD/TLT,BLT,WLN,ELN,SR, CR,ALT,ALN, XX, YY,XL,XR,YT,YB,S00
DIMENSION SFEROID(3),MAPTYPE(3),MAPZONE(3)

INTEGER SFEROID

. . ESTABLISH PROJECTION PARAMETERS.
TFCINMAIN.NE.O)GO TG 11
DECODE (80,10,NAIM) SFEROID,A, CLATD, CLATM, SCALE,XSPACE, YSPACE
10 FORMAT (3A10,F10.0,10X,F3.0,F2.0,5X,F10.0,2F5.0)

F=0.0
11 1F(A.LE.0.0)F=A=6378160.0




oo

(SCALE.LE.0.0)F=SCALE=250000.0
T{XSPACE*YSPACE.LE.0.0)F=XSPACE=YSPACE=K=6+SCALE/ 100000
(XSPACE+YSPACE.LT.0. 1)F=XSPACE=YSPACE=1.0

(F.NE.O.0)PRINT 14

RMAT (1HO, 9X, «MISSING SPHEROID PARAMETERS GIVEN DEFAULT VALUES+)

15 P1=57.2957795 § P12=2.0+P!
[F(CLATD.LT.0.0)CLATM=-CLATM § FLAT=(CLATD+CLATM/60.0)/PI
RADIUS=A*COS(CLAT)/(SCALE+0.0254)
ALPHA=RADIUS/P| $ BETA=45.0/P1

RETURN

. . CONVERT COORDINATES TO PLOTTER UNITS.
ENTRY COORDMC

XX=ALPHA*ALN/60.0
YY=-RADIUS*ALOG(TAN(BETA+ALT/(P12%60.0)))

RETURN

. . ANNOTATE MAP W!TH PROJECTION DESCRTPTION.
ENTRY MCDATA

SI1Z2E = KEIZE

ENTOUE (30, 50, MAPTYRE

50 FORMAT (30HCTANDAPL ERCATOR PROJECTION )
[=CLATD $ J=CLATM § K=1RS 5 IF(!.GE.0)GO TO 55
[=-1 $ J=-J $ K=1RN

55 ENCODE (30,60,MAPZONE) [,J,K

60 FORMAT (21MSCALE DEFINED AT LAT ,213,1X,R1,1H.)

PRINT 70, SFEROID,MAPTYPE,MAPZONE
70 FORMAT(//20X,3A10,2(//,20X,3A10))

OFFSET = -0.4#SIZE

CALL SYMBOL (OFFSET,-1.0+SI1ZE,0.07+S12E,SFEP31D,0,30)
CALL SYMBOL (OFFSET,-1.2+S125,0.07+SIZE,MAF (YPE,O,30)
CALL SYMBOL (OFFSET,-1.4+SIZE,0.07+S1ZE,MAPZONE, O, 30)

RETURN

14

END
SUBRQUTINE XYTRANS

THIS VERSION OF XYCOORDS COMPUTES EASTINGS AND NORTHINGS ON
THE TRANSVERSE MIRCATOR PRGUECTION

CIMMON/CONTROL /NA M (8>, INMAIN,NEDATE ,NEDIT,NEVERS, LOTY
CO,"MON/MAPPLOT/XSFACE, YSPACE ,kS1ZE,SCALE, ISH

COMMON/XYCOORD/TLT BLT,WLN,ELYM,SR, CR,ALT,ALN,XX,YY,XL,XR,YT,YB,S00
DIMENS'ON SFEROID(3) ,MAPTYPE3),MAPZONE(3)

INTEGER SFEROID

. . ESTABLISK PROJECTIIN P"RAMETERS.
[FCINMAIN.NE. GO TP
1DE[ODE (80,10,.'A1M) SggﬁgéD,A,REEIPF,ORIGIN,NIDTH,SCALE,XSPAEE,
Y
10 EORMGT(3A10 ,2F1v 0,2F5.0,F10.0,2F5.0)

=0.
11 IF(A.LE.0.0)F=A=6378,0.0

XYC 001

GO1




[F(RECIPF.LE.0.0)F=RECIPF=298.25
IFCORIGIN.EQ.0.0)F=0RICIN=-183.0
[F(WIDTH.LE.0.0)F=UWIDTH=6.0
[F(SCALE.LE.0.0)F=SCALE=250000.0
TF(XSPACE+*YSPACE.LE.0.0)F=XSPACE=YSPACE=K=6+SLALE/1000M0

[F(XSPACE+YSPACE.LT.0.1)F=XSPACE=YSPACE=1.0
[=C(F.NC.0.0)PRINT 14
14 FORCAT(1H0,9X, «MISSING SPHEROID PARAMETERS GIVEN DETAULT VALUES+)

15 AVGLONG = 0.3- CWUN+ELN
IF(ORIGIN'O 5*WIDTH. LT -180.0)G0 TO 1o

ORIGIN = 60.0+0RIGIN XYC €17
WIDTH = 60.0+WIDTH XYC 018
|F(AVGLONG.GE. (ORIGIN-0.5+«WIDTH))GO TO 19
16 PRINT 17 $ SCALE=0.0 $ RETURN
17 FORMATC1HO,9X, «[LLEGAL 2RIGIN OR ZONE WIDTH FOR TRANSVERSE MERLMT:
1 *0R PROSCCTION®)
19 ZONE = -1.0 /YL 020
20 ZONE = Z0NE+1.0 AL 02)
CM = ORIGIN+ZONE:WIDTH XYt 022
IF(ABS(AVGLONG CM).LE. 0.5+WIDTH) 30,20
30 CONTINUE XYC Oct
RADIUS = A/(SCALF10.0254) XYC 026
F = 1.0/REC XYL 027
ESQ = 2. OiF F‘tZ XYC 028
ALPHA = 1.0-£S0 XYL 029
B1 = RAD{US*(1.0-ESG/4.0-3.0+ESQG*+2/64.0-5.0vESQ*:3/256.0) XYC 031
B2 = 3.0+RADIUS+(ESQrESQ*+2/4.0+15.0+ES5Q++3/128.4)/8.0 XYC 032
B3 = 15.0*RADIUS+{ESQ++*2+2.0+ESQ*+3/4.0)/256.0 XYL 033
B4 - 35.0+RADIUS+ESG++3/3072.0 XYC 034
RETURN

. . CONVERT COORDINATES 70 PLOTTER UNITS.
ENTRY COORDTM XYC 038

PHI = ALT/3437.7468

W = (ALN-CM) /3437 7468

C = COS(PHI)

S = SIN(PHI)

U = (WeCrae2 XYC 044

V = (5/0r=+2 XYC 045

BETA = 1.0-ESQ+§:%2 XYL 046

RPV = RADIUS / SORT(BETA)

PSI = BETA/ALPHA XYC 048

DM = B1+PHI-B2+SIN(2.0«PHI)+B2+SIN(4 . 0+PHI)-B4+SIN(6.0+PHI)

X1 = 0.9996+RPV:l+«( XYC 052

X2 = U= (PSI-V)/6.0 XYL 053

X3 = Ure2#(4 0«PST++324(1.0-6.02V)+PS]+«2%(1.0+8.0¢V)-PS[+2.0+V XYC 054

|'Vt'2)/120 0 XYC 055
= Ute30(61.0-479.0+V+179.04V«+2-V=x3)/5060.0 XYC 056

XX = X1 (1.0+X2+X3+X4)

Y1 = 0.9996+DM XYC 059

Y2 = 0.5¢X1+W2S XYC 060

Y3 = Ur(4.0tPS[++2+PS51-V)/12.0 XYC 061

Y4 = Urx2+(8.04PSI¢*4+(11.0-24.0+V)-28.02PS[++3+(1.0-6.0=V)+PS]++2 XYL 062

HO1




[lge]

110(1.0-32.0xV)-PS1+2,0+V+V*+2)/360.0 XYC 063
Y5 = Ur23:(1385.0-3111.0+V+543.0%Vre-V£23)/20160.0 XYC 064
YY = -Y1-Y2x(1.0+Y3+Y4+Y5)

RETURN

. . ANNOTATE MAP WITH PROJECTION D_SCRIPTION.
ENTRY TiDATA XY( n6%

SIZE = KSIZE

ENCODE (30,50, MAPTYPE)

50 FORMAT(3QHTRANSVERSE MERCATOR PROJECT!ION)
[ZONE = Z0NE
ENCODE (30,60,MAPZONEC1) ) 1ZONE

60 FORMAT (SHZONE ,12,19H (AUSTRALIA SERIES),4X)

PR'NT 70, SFEROID,MAPTYPE,MAPZONE
70 FIRMAT(//20X,3A10,2¢(//,20X,3A10))

OFFSET = -0.4*SIZE

CALL SYMBOL (OFFSET,-1.02SI1ZE,0.07+SIZE,SFEROID,0,30)
CALL SYMBOL (OFFSET,-1.2+5.2E,0.07+S1ZE,MAPTYPE,O,30)
CALL SYMBOL (OFFSET,-1.4+S12E,0.07+S1ZE,MAPZONE,0,30)

RETURN

END
SUBROUTINE XYCONIC

THIS VERSICM OF XYCOORDS COMPUTES EASTINGS AND NORTHINGS ON
A CONICAL PROJECTION WITH TWO STANDARD PARALLELS

COMMON/CONTROL /NAIM(8), INMAIN, NEDATE ,NEDIT,NEVERS, LOTY
COMMON/MAPPLOT/XSPACF, YSPACE ,KS1ZE,SCALE, ISM
COMMON/XYCOORD/TLT,BLT,WLN,ELN,SR,CR,ALT,ALN,XX,YY,XL,XR,YT,YB,500
DIMENSION SFERQID(3),MAPTYPE(3),MAPZONE(4)

INTEGER SFEROID

. . ESTABLISH PROJECTION PARAMETERS.
[FCINMAIN.NE.0)GD TO 11
DECODE(80,10,NAIM)SFERQID,A,RECIPF, TLATD, TLATM, BLATD,BLATM, SCALE,
1 XSPACE, YSPACE
10 EO%MST(3A10,2F10.0.2(F3.0,F2.0),F10.0,2F5.0)

11 IF(A.LE.0.G)F=A=6378160.0

F(RECIPF.LE.0.0)F=RECIPF=298.25
F(SCALE.LE.0.0)F=SCALE=250000.0
F(XSPACE*YSPACE.LE.0Q.0)F=XSPACE-YSPACE=K=6*SCALE/100000
F(XSPACE+YSPACE.LT.0.1)F=XSPACE=YSPACE=1.0

[F(ABS(TLATD) +ABS(TLATM) +ABS(BLATU) +ABS(BLATM) .NE.0.0)GO TO 13
F=TLATD=18.0 § BLATD=36.0

IF(F.NE.O.0}PRINT 14

FORMAT (1110, 9X, »M]SSING SPHERGID PARAMETERS GIVEN DEFAULT VALUES+*)
[F(TLATD.LT.0.0)TLATM=-ABS(TLATM)
IF(BLATD.LT.0.0)BLATM=-ABS(BLATM)

CM=0.5+ (WLN+ELN)
RADIUS=A/ (SCALE+0.0254)
F = 1.0/RECIPF
ES0=2.0*F-F+ 2

[
I
1
[
I
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B1=RADIUS#¢1.0-E50/4.0-3.0¢ES0**2/64.0-5.0+ESQ**3/256.0)
82=3.0+RADIL S+ (ESQO+ESQ*+2/4.0+15.0+*ESQ**3/123.0)/8.0
B3=15.0«RAD1.'S*(ESQ*+2+3.0+ESO**3/4.0)/256.0
B4=35.0*RADILS«ESQ++3/3072.0

PHI1=(TLATD= T .ATM/60.0)/57.295779%
SINPHI1=SINCF A1)

COSPHi1 COSC HIT
BETA1=1.0-E€Q*SINPH]1++2

RPV1 = RADJJS / SORT(BETAT) o
PHI2=(BLA” D+BLATM/60.0)/57.2957795 i
SINPHI?=¢ [NCPHI2) 5
COSPHI7-COS¢PHI2)

BETAZ-1.0-ESQ*SINPH][Z2x+2
R™v2 = RATIUS / SQGRT(BETAZ2)

P1=RPV1+COSPHI1

OM1=B1+PHI 1-82xSIN(2.0+PHI 1> +B3xSIN(4.0+PHI1)-B&=SIN(6.0+PHI )
P2=RPVZ2+COSPHI 2

DM2=B1+PHI2-B2+SINC2.0+PHI2) +B3+SIN(4.0+PHI2) -B4+SIN(6.0+PHI2)
ORIGIN=DM1+P1: (DM2-DM1)/(P1-P2)

THETA1=P1/(ORIGIN-DM1)

RETURN

. CONVERT COORDINATES TO PLOTTER UNITS.
ENTRY COORDCO

PHI = ALT/3437_7468

W = (ALN-CM)/3437.7458
DM=B1:PHI-BZ2+SIN(2.0+PH])+B3+SIN(4.0PHI)-B4+SINC(6.0+PHD)
THETA=W=THETA1

DY=(ORIGIN-DM) «(1.0-COS(THETA))

XX=(ORIGIN-DM) +SIN(THETA)
YY=-DM-DY

RETURN
. ANNOTATE MAP WITH PROJECTION DESCRIPTION.

" ENTRY CODATA

20
30

40

SIZE = KSIZE

ENCODE (30,20,MAPTYPE)

FORMAT (2SHSIMPLE CONICAL PROJECTION, 5X)

ENCODE (40,30,MAPZONE)TLATD, TLATM,BLATD, BLATM

FORMAT (19HSTANDARD PARALLELS ,F3,F3,4HAND ,F3,F3,SHSOUTH)

PRINT 40,SFERQID,MAPTYPE ,MAPZONE
FORMAT (//,20X,3A10//,20X,3A10//,20X,%410 )

QFFSET = -0.4+SIZE

CALL SYMBOL (OFFSET,-1.C+S1ZE,0.07:S1ZE,SFERQID,0,30)
CALL SYMBOL (OFFSET,-1.+SIZE,0.07+S1ZE,MAPTYPE,0,30)
CALL SYMBOL (OFFSET,-1..+SIZE,0.07+SI1ZE,MAPZONE,0,40)

RETURN

END
SUBROUT INE XYLMBRT




C TPIS VERSION OF XYCOORDS COMPUTES EASTINGS AND NORTHINGS ON LCCOD003
C LAMIERTS CONFORMAL PROJECTION WITH TWO STANDARD PARALLELS LCCODO0%

COMMON/ CONTROL /NAIM(8) , INMAIN,NEDATE ,NEDIT,NEVERS, LOTY
COMMON/MAPPLOT /XSPACE, YSPACE ,KSIZE, SCALE, ISM
COMMON/XYCOORD/TLT,BLT,WLN,ELN,SR, CR,ALT,ALN,XX,YY,XL,XR,YT,YB,500
DIMENSION SFEROID(3),MAPTYPE(3) ,MAPZONE(4)

INTEGER SFEROID LCCoDO10

C . . . ESTABLISH PROJECTION PARAMETERS.
[FCINMAIN . NE.0)GO TO 11
DECODE(80,10,NAIM)SFEROID,A,RECIPF, TLATD, TLATM,BLATD ,BLATM, SCALE,

XSPACE, YSPACE
10 FO%MST(3A10 ,2F10.0,2(F3.0,F2.0),F10.0,2F5.0) LECODO4
11 [F(A.LE.0.0)F=A=6378160.0
[F(RECIPF.  0.0)F=RECIPF=298.25
[F(SCALE.L. J.0)F=SCALE=250000.0
IF(XSPACE*YSPACE.LE.0.0)F=XSPACE=YSPACE -K=6+SCALE/100000
[F(XSPACE+YSPACE.LT.0.1)F=XSPACE=YSPACE=1.0
| F(ABS(TLATD) +ABS(TLATM) +ABS (BLATD) +ABS(BLATM) .NE.0.0)GO T0 13
F=TLATD=18.0 $ BLATD=36.0
13 1F(F.NE.O.0)PRINT 14
14 FORMAT(1HO,9X, *MISSING SPHEROID PARAME (RS GIVEN DEFAULT VALUES+)
15 TF(TLATD.LT.0.0)TLATM=-ABS(TLATM)
IF(BLATD.LT.0.0)BLAT".=-ABS(BLATM)
CM = 0.5+ (WLN+ELN)
RADIUS = A/ (SCALE=0.0254> L CCODO20
F = 1.0/RECIPF LCLOD021
ESU 2.0tF-Frx2 LCCODOZe
E = SORT(ESD)
ALPHA = 1.0-ES0 LCCODO0Z4
PHI1=(TLATD+TLATM/60.0)/57.2957795 LECODO026
SINPHIT=SINIFHIT) LCCOD027
CCSPHI1=COS{PHI 1) LCCODO028
BETA1=1.0-ESQ*SINPH[12+2 LCCODO029
RPV1=RADIUS/Sur /" ETAT) LCCODO030
GAMMA1=((1.0-SINPHI1) /{1 0+SINPHI1)) ¢ LCCODO031
1 (C1.0+E«SINPHI1) “71.0-E*+SINPHI 1)) «+E LCCODO32
PHI2=(BLATD+BLATM/60.0)/57.2957795 LCCOD033
SINPHIZ=SIN(PHI2) LCCODO3S
COSPHI2=COS(PHI2) LCCODO36
BETA2=1.0-ESQ*SINPH|Z2++2 LCCODO037
RPVZ2=RADIUS/SORT(BETAZ) LCCODO038
GAMMAZ= ((1.0-SINPHIZ)/(1.0+SINPHIZ2) )« LCCODO39
1 (C1.0+E+SINPHIZ) /(1.0-E+SINPHIZ2)) *¢E LCCODO040
Ci ALUG((RPV1*COSPHI1)/(RPV2*COSPHI¢))/ALOG(GAMMA]/GAMMAZ)
€2 = 2.G+(1 LCCODO043
C3=(RPV1+TOSPHI1)/(C2:CAMMAT+<C1) LECODOs4
RETURN LCCODO050
C . . . CONVERT COORDINATES TO PLOTTER UNITS.

ENTRY COORDLC

PHI=ALT/3437.7468

Wz (ALN- CM)/3437 7468

SINFPHI = SIN(PHI)

GAMMA = ((1 0-SINFPHI ) /(1.0+SINFPHI ))+ LCCODOS8

k01




imin]

20
30
49

CC1.0+ESINFPHI )/ (1.0-E+SINFPHI ))«+E
= C3«GAMMA«+ (1
HETA = (C2+W

R

T

XX = R + SIN(THETA)
YY = R « COS(THETA)

RETURN

. ANNOTATE MAP WITH PROJECTION DESCRIPTION.
ENTRY LCDATA

SI12E=KSIZ2E

ENCODE (30,20,MAPTYPE;

FORMAT (30HLAMBERTS CONFGRMAL PROJECTION )

ENCODE (40,30,MAPZONE)TLATD, TLATM,BLATD, BLATM

FORMAT (19HSTANDARD PARALLELS ,2F3,4HAND ,2F3,5HSOUTH)
PRINT 40,SFEROID,MAPTYPE, MAPZONE

FORMAT (//,20X,3A%0,//,20X,3A10,//,20X,4A10)

QFFSET = -0.4+SIZE

CALL SYMBOL (OFFSET,-1.0+SIZ2E,0.07+SI12E,SFERQID,Q,30)
CALL SYMBOL (OFFSET,-1.2+512E,0.072512E,MAPTYPE,0,30)
CALL SYMBOL (OFFSET,-1.4:SI1ZE,0.07+S1ZE,MAPZONE,0,40)

RETURN

END
SUBROUTINE XYPLANE

THIS VERSION OF XYCOORDS COMPUTES EASTINGS AND NORTHINGS ON
A RECTANGULAR PROJECTION SPECI!FIED IN PLOTTER UNITS / DEGREE.

COMMON/CONTROL /NAIM(8), INMAIN, NEDATE ,NEDIT,NEVERS, LOTY
LOMMON/MAPPLOT /XSPACE, YSPACE ,KS1ZE, SCALE, [SM
COMMON/XYCOORD/TLT,BLT,WLN,ELN,SR, CR,ALT,ALN, XX, YY, XL, XR,YT,YB,500
DIMENSION SFEROID(3),MAPTYPE(3),6MAPZONE (4),UNIT(4),FACTOR(4)
INTEGER SFERQID,XUNITS,YUNITS,UNIT

DATA (UNIT=4H MM ,4H CH ,4H 1N ,4H FT

DATA (FACTOR=25.3998,2.53998,1.00,0. 08?333)

. ESTABLISH PROJECT!ON PARAMETERS.
11

" IFCINMAIN.NE.0)GY TO i

10
11

15

20
30

40
50

1DECODE (30,10, NAIM) ?gER%éD,XSCALE,XUNITS,YSEALE,YUNITS,XSPAEE,
A

FORMAT (3A10 ,2(F10.2,A4,6X),2F5.2)
[F(XSCALE.EQ.0.")XSCALE=YSCALE=2.0
IF(YSCALE .EQ.0.0)YSCALE-XSCALE
IF(YUNITS.EG.1H )YUNITS=XUNITS
SCALE=YSCALE

D0 20 J=1,4

IFCXUNITS.EQ.UNIT(J))GO TO 30

CONTINUE $ J=3 § XUNITS=UNIT(3)
XSCALE=XSCALE/ (FACTCR(J)*60.0)

D0 40 i=1,¢4

[FCTUNITS. EO UNITCJ)IGO TO 50

CONTINUE $ J=3 $ YUNITS=UNIT(3)
YSCALE=YSCALE/ (FACTOR(J) «60.0)

RETURN

LCCOD059
LCCODO060
LECODO61

LCCODO66

LCCoDo072
LCCODO74

Lo1




c...

60
70
80

CALCOMP HCBS PN 711072/911072 FOR CDC 6000 SERIES 0CT.,1972

CONVERT COORDINATES TO PLOTTER UNITS
ENTRY COQRDXY

XX=ALT*XSCALE
YY=ALN+YSCALE

RETURN

. ANNOTATE MAP WITH PROJECTION DESCRIPTION.
ENTRY DATAXY

Slzc = KSIZE $ XYRATIO = XSCALE / YSCALE

ENCODE (30,60,MAPTYPE) SCALE,YUNITS

FORMAT (16HLATITUDE SCALE =,F7.2,A3,4H/DEG)
ENCODE (32,70,MAPZONE) XYRATIG

FORMAT (26HLONGITUDE/LATITUDE RATIO =,F6.2)
PRINT 80,SFEROID,MAPTYPE,MAPZONE

FORMAT (//720X,3A10 //20X,3A10//20X,4A10)

OFFSET = -0.4+SI2E § SCALE = 0.0

CALL SYMBOL (OFFSET,-1.02S12€E,0.07+SI1ZE,SFEROID,0,30)
CALL SYMBOL (OFFSET,-1.2¢512E,0.07+SI2E,MAPTYPE,0, 50)
CALL SYMBOL (0FFSET,-1.4'SIZE.0.07'SIZE,MAPZONE,0,32)

RETURN

END
SUBROUTINE AXTS(XPAGE, YPAGE, IBCD, NCHAR,AXLEN, ANGLE , FIRSTV,DELTAV) AX[{S0001

AX150002

COPYRIGHT 1972 CALIFORNIA COMPUTER PRODUCTS, INC. AX1S0002
C..... XPAGE ,YPAGE COORDINATES OF STARTING POINT OF AXIS, [N INCHESAXIS0004
C..... 1BCD AXIS TITLE. AX1S00C5
C..... NCHAR NUMBER OF CHARACIERS IN TITLE. + FOR C.C-W SIDE. AXISOOOﬁ
c.. AXLEN FLOATING POINT AXIS LENGTH IN INCHES AX150007
C..... ANGLE ANGLE OF AXIS FROM THE X- DIRECTlON IN DEGREES. AXISOOOB
C..... FIRSTV SCALE VALUE AT THE FIRST TIC MAR AX150009
C..... DELTAV CHANGE IN SCALE BETWEEN TIC MARKS ONE INCH APARTAXIS0010
DIMENSION 1BCD(2) AXIS0011
KN=NCHAR AX{S0012

A=1.0 AX150013

IF (kN) 1,2,2 AX150014

1 A=-A AX1S0015
KN=-KN AX150016

2 EX=0.0 AX1S0017
ADX= ABS (DELTAV) AX150018

IF (ADX) 3,7,3 AX1S0019

3 [F (ADX- 99.0) 6,4,4 AX150020

4 ADX=ADX/10.0 AX150021
EX=EX+1.0 AX150022

GO 70 3 AX150023

5  ADX=ADX*10.0 AX150024
EX=EX-1.0 AX150025

6 If (ADX-0.01) 5,7,7 AX150026

7 XVAL=FIRSTV+10.0++(-EX) AX150027
ADX= DELTAV*10.0+(-EX) AX150028
STH=ANGLE=C.0174533 AX150029
CTH=COS(STH> AX150930
STH=SIN(STH> AX150031
DXB=-0.1 AX150032
DYB=0. 15 A-0.05 AX150033

MO




XN=XPAGE +DXB+CTH-DYB+STH
YN=YPAGE +DYB*CTH+DXB+STH
NTIC=AXLEN+1.0
NT=NTIC/2
DO 20 1=1,NTIC
CALL NUMBER(XN,YN,0.105,XVAL ,ANGLE ,2)
XVAL=XVAL +ADX
XN=XN+CTH
YN=YN+STH
IF (QT) 20,11,20

2=kN
IF (EX) 12,13,12
12 2:2+7.0
13 DXB=-.07+Z+AXLEN=0.5
DYB=0.325+A-0.075
¥T=XPAGE +DXB+*CTH-DYE+STH
YT=YPAGE +DYB+CTH-DXB*STH
CALL SYMBOL(XT,YT,0.14.[BCDC1),ANGLE ,KN)
IF _(EX) 14,20,14
14 Z=kN+2
XT=XT+Z2+CTH*0.14
YT=YT+Z+STH«0.14
CALL SYMBOL(XT,YT,0.14,3H+10,ANGLE, 3)
XT=XT+(3.0«CTH-0.8+STH)+0.14
YT=¥T+(3.0¢5TH+0,8+CTH)«0.14
CALL NUMBER(XT,YT,0.07,EX,ANGLE,-1)
20 NT=NT-1
CALL PLOT(XPAGE AXLEN+CTH, YPAGE +AXLEN2STH, 3
DXB=-0.07+«A+STH
DYB=+0.07+A*(TH
A=NTIC-1
XN=XPAGE+A+(TH
YN=YPAGE+A*STH
DO 30 [I=1,NTIC
CALL PLOT(XN,YN,2)
CALL PLOT(XN+DXB,YN+DYB,2)
CALL PLOT(XN,YN,2)
XN=XN-CTH
YN=YN-STH
30  CONTINUE
éEgURN
SUBROUTINE LINE ¢XARRAY,YARRAY NPTS,INC,LINTYP, INTEQ)
CALCOMP HCBS PN 711072/911072 FOR {DC 000 SERIES 0OCT.,1972
COPYRIGHT 1972 CALIFORNIA COMPUTER PRODUCTS, INC.

C..... XARRAY NAME OF ARRAY CONTAINING ABSCISSA OR X VALUES.
C..... YARRAY NAME OF ARRAY CONTAINING ORDINATE OR Y VALUES.
C..... NPTS NUMBER OF PQINTS TO BE PLOTTED.

C..... INC INCREMENT OF LOCATION OF SUCCESSIVE POINTS.

C..... LINTYP CONTROL TYPE OF LINE--SYMBOLS, LINE, OR COMBINATION.
C..... INTEQ ~ INTEGER EQUIVALENT QF SYMBOL TO BE USED, IF ANY,

DIMENSION XARRAY(1),YARRAY(1)
LMIN = NPTS«INC+1

FIRSTX = XARRAY(LMIN)
DELTAX = XARRAY(LDX)
= YARRAY(LMIN)
DELTAY = YARRAY(LDX)
CALL WHERE (XN,YN,OF)
DF=AMAX1CABS ( (XARRAY( 1)-FIRSTX) /DELTAX-XN),
1 ABSCCYARRAY( 1>-FIRSTY)/DELTAY-YN) )

AX150034
AX[S0035
AX[50026
AX1500%7
AX1S003¢
AX150039
AX150040
AX150041
AX150042
AX150043
AX150044
AX150045
AX150046
AX150047
AX150048
AX150049
AX150050
AX150051
AX150052
AX150053
AX150054
AX150059
AX156056
AX150057
AX150058
AX150059
AX150060
AX150061
AX1€0062
AX150063
AX150064
AX150065
AX1S0066
AX150067
AX150068
AX1S0069
AX150070
AX1S2071
AX150072
AX150073
AX150074
AX150075
LINE0QOO1
LINEQOOZ2
LINEQOO3
INEQOOQ4

[l and and audl el sl mull sl uad sl sl aull Bngl ault el aull o
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o NO

——
—_—

N = = —
ON=O

DL =AMAX1 (ABS ((XARRAY(NL)-FIRSTX) /DELTAX-XN),
1 AESCCYARRAY(NL) -FIRSTY)/DELTAY-YN) )
[PEN = 3

[CODE = -1

NT =TABS(LINTYP

If (LlNTYP) 7,6,7

NT

Ir (DF DL) 9.9.8

NF
NA
KK
o

((NPTS 1Y/NT) s4T+NT-(NPTS -1
o

~Hot -0 an
o
_—
o

C
TYP) 11,12,13
3

DO 30 [ =1,NPTS

XN = (XARRAY (NF)-FIRSTX) /DELTAX

YN = (YARRAY(NF)-FIRSTY}/DELTAY

1F (NA-NT) 20,21,22

IF (LSW) 23,22,23

ﬁﬁLL ?YMBOL (XN,YN,0.08,INTEQ, 0.0, 1CODE)
GO TO 25

CALL PLOT (XN, YN, IPEN)

NA = NA « 1

NF = NF*KK

lCODE = 1CODEA

IPEN = [PENA

RETURN

END

SUBROUTINE NUMBER (XPAGE, YPAGE ,HE (GHT, FPN,ANGLE ,NDE ()

CA_COMP HCBS PN 711072/911072 FOR CDC 6000 SERIES 0O(T.,1972
COPYR[CHT 1972  CALIFORNIA COMPUTER PRODUCTS, INC

XPAGE, YPAGE COORDINATES OF LOWER LEFT CORNER OF NUMBER.
HEIGHT  HEIGHT OF PLGCTTED NUMBER.
FPN FLOATING POINT NUMBER TO BE PLOTVED.
ANGLE ANGLE AT WHICH NUMBER IS PLOTTED, IN DEGREES.
NDEC NUMBER OF DECIMAL PLACES TO 3F DRAWN
THIS VERSION OF NUMBER REQUIRES THE SYMBOL VERSION WITH
999. X, Y FEATURE, AND NC = 0 FEATURE.

DIMENSION NUM 20)

DATA MINUS/38/ IPER/47/,12ERQ/27/

1i-0
FPY = FEN
= NDEC
MAXN = 9
lF (N - M3XNY 11, 11, 10
N = MAXN
IF N+ MAXN) 12, 20, 2¢
Nz -Mayn
F (FP7Y 21, 30, 0

I
[1=1]+1
NUMCT D)= NUS

£0021

mmm
[ YY)
[= Y=Y =)
[ASIaNTAN)
SN

E0025
£0026

mimim
OO
[oloYol
NN
O 0o~

£0030
E0031
E0032
£0033

PR EEEEI22Z2ZEZ

=
mmm
oo
OO O
NN N
o

EQQ37

£0040
E0041

EPERP P2 EZE2EZ=2 22

=

£EQ047
E0048
EQ049

£0053
EQ054
E0055

NUMB000Z
NUMBQO0O3
NUMB00O4
NUMB0005
NUMBO0QO06
NUMB0007
NUMB0O003
NUMB0009
NUMB0O 10
NUMBOO11
NUMB0012
NUMB0013
NUMBOO14
NUMBQO 15
NUMBCO16
NUMB0017
NUMB00 18
NUMB00Q19
NUMB0020
NUMB0021
NUMR0022
NUMB0023




60
61
70

80

90
%9

MN
|F (N) 31, 32, 32

MN = MN -
FPV = ABS(FPV) ¢+ (0.5 « 10, ++ MND
I = ALOGI0CFPY) + 1.0
ILP = 1
[E (N + 1) 40, 41, 41
[LP = ItP + N +« 1
[F {ILPY 50, 50, 91
[1=]]+1
NUMCIT)=12ERQ
GO TO 61
hF glLP»N-18) 54,54,52
IF (ILP-19) 54,54,53
[LP=19
00 60 J=1,ILP
K= FPV « 10, ¢ (J - D)
[1=]1+1
NUMCTT)Y=K+1ZERO
FPV = FPV - (FLOAT(K) + 10. *= (I - J))
CONTINUE
[F (N) 99, 7C, 70
11=]1-1
NUMCLTY=1PE
[F (N) 99, »“9, 80
00 90 J =1,
K = FPV « 0

11=11+1
NUM{TT1)=K+[ZLRO
FPV = FPV * 10. - FLOAT(K
CQ%L SYMBOL (XPAGE, YPAGE, HE]GHT NUM,ANGLE, 1:+1000)
RETURN
END
SUBROUTINE SCALE  (ARRAY,AXLEN,NPTS, INC)

CALCOMP HC8S PN 711072/911672 FOR CDC 6000 SERIES 0CT.,1972

COPYRI

21
22

25

GHT 1972 CALIFORNIA COMPUTER PRODUCTS, INC.
ARRAY  NAME OF ARRAY CONTAINING VALUES TO BE SCALED

AXLEN  LENGTH IN INCHES OVER NHICH ARRAY IS 70 BE SCALED.

NPTS NUMBER OF POINTS TO Bt SCAL

INC INCREMENT OF LOCATION OF SUCCESSIVE POINTS.
DIMENSTON ARRAY(1),SAVE(7)
SAVE(1)=1.
SAVE(2)=2.
SAVE(3)z4,
SAVE(4)=5.
SAVE(5)=8.
SAVE(6):=10.0
SAVE(7):=20.
FAD=0.01
K- 1ABSUING)
N=NPTS+K
Y0=ARRAY(1)
YN=Y
DO 5 I=1,N,K
YS=ARRAY (D)
IF (YD-YS) 22,22,21
¥0:=YS
GO TO 25
[F (YS-*YN) 25,25,24
¥h=1S
CONT INUE

OOOOO

NUMENOZ4
NUMBC025
NUMB0OZ6
NUMB0OZ7
NUMBOO. &
NUMB00Z29
NUMB0030
NUMB0O31
NUMB0032
NUMB0O033
NUMBO0034
NUMBOO 35
NUMB0036
NUMB0037
NUMBOQ 38
NUMB00Q39
NUMBOO040
NUMB0041
NUMB00Q42
NUMBO043
NUMBOO044
NUMB0045
NUMBOO046
NUMBO047
NilMB004&
NLMBO049
NUI1BC IS0
NUMB0O0S1
NUMR0052
NUMB0053
NUMBO0S4
NUMB(L OS5
NUMB0Y56
NUMBOLS7
SCAL001
SCALOOQu2
SCALOOC3
SCALOGOQ
SCAL00Q
SCAL00GS
SCAL0007
SCAL0008
SCAL0009
SCALQ010
SCALO011
SCAL0012
SCALOQ13
SCALQC14
SCAL0015
SCAL0016
SCAL0Q17
SCAL0013
SCAL0019
SCAL0020
SCAL0021
SCAL0022
SCAL0023
SCAL0024
SCAL0025
SCAL0026
SCAL0027
SCAL0028

Po1




34
35

40

45
50

55

56
57
58

61
65

67
70

FIRSTV=Y0

IF  (Y0)> 34,35,35
FAD=FAD-1.0
DELTAV=(YN-FIRSTV)/AXLEN
IF (DELTAV) 70,70,40
1=ALOG10(DELTAV)+1000.0
P=10.0++(1-1000)
DELTAV=DELTAV/P-0.01

DO 45 [I=1,6

15=1

IF  (SAVE(I)-DELTAV) 45,50,50
CONT INUC

CELTAV=SAVE (1S) *P

FIRSTV=DEL TAV:AINT(YO/DELTAV+FAD)
T=F{RSTV+(AXLEN+0.01)=DELTAV

IF (T-YN) 55,57,57
IRSTV=PAINT(YO/P+FAD)
FIRSTV+(AXLEN+.01)+DELTAV
(T-YN) 56,57,57

T
TV=FIRSTV-AINT ((AXLEN+(F [RSTV-YN)/DELTAV)/2.0) +DELTAV
Y0O+FIRSTV) 58,58,59

Tv=0.0

(IND) 61,61,65

FIRSTV=FIRSTV+AINT(AXLEN+.5) *DELTAV

DELTAV=-DELTAV

N=N+1

ARRAY(N)=FIRSTV

N=N+K

N+
ARRAY (N)=DELTAV
RETURN
DELTAV=2.0+FIRSTV
DELTAV=ABS (DELTAV/AXLEN) +1.
GO TO 40
END
SUBRQUTINE SYMBOL (XPAGE,YPAGE,HEIGH, IBCD,ANGLE,NCHAR)

RS
(
RS

CALCOMP HCBS PN 711072/911072 FOR CDC 6000 SERiES 0CT.,1972
COPYRIGHT 1972 CALIFORNIA COMPUTER PRODUCTS, INC.

20

220

DIMENSION EBCD(1)
DATA OLDTH,OLDFT/22999.0/,X0,Y0,XNC/3+0.0/, [CENT/15/

((Z'=NBC-1)/NCH)*NCN NCS/NCH
v
DATA NCS/60/ WS /67

=1
[F(ABS(XPAGE 999.0)-0.1) 106,105,105
X0=XPAl
GO TO 110
X0=X0+XNC*XA«.875
IF(ABS(YPAGE-999.0)-0.1) 116,115,115
YO0=YPAGE
GO T0 120
Y0=Y0+XNC*YA* 875
IF (NT) 200,400,300
IF_(NT+1) 210,22G,220

0 IPEN=2

[t (1BCDC1)>-1TENT) 230,230,400

SCAL0029
SCAL0030
SCAL0031
SCAL0032
SCALN033
SCALOC34
SCAL003S
SCAL0036
SCAL0037
SCAL0038
SCAL0039
SCAL0040
SCAL0041
SCAL0042
SCAL0043
SCALO044
SCALO04S
SCAL0Q046
SCAL0047
SCAL0048
SCAL0049
SCAL0050
SCAL0051
SCAL0052
SCAL0053
SCALO0S&
SCALQ05S
SCAL0056
SCAL0057
SCAL0058
SCAL0059
SCAL0060
SCAL0061
SCAL006Z
SCAL0063
SCAL006%
SYMB0001
SYMB000Z
SYMB0003
SYMB0004
SYMBOO0S
SYMB0006
SYMB0007
SYMB0008
SYMB0009
SYMB0010
SYMBOO11
SYMB0012
GYMB0O013
SYMB0014
SYMB0O15
SYMBOO16
SYMB0017
SYMB0013
SYMB0019
SYMB0020
SYMB0021
SYMB0022
SYMB00Z3
SYMB0024
SYMB002S
SYMB0026

oz




230

300
C

400
410

413

417

420
425

430
440
445

450
470

480
500

510
520

530

600

CALCOMP HCBS PN 711072/911072 FOR (DC 6000 SERIES OCT.

FCT=HEIGH+HE G

GO 70 410

NC=MOD(NT, 1000
1.1428571=8.0/7.0

FCT=HEIGH*1.1428571

CALL PLOT (X0,YO, [PEN)

XNC=NC

IF (ANGLE-OLDTH) 420,419,420

IF (FCT-0LDFT) 425,417,425

[C=1004

GO TO 430

OLDTH=ANGLE

TH1=0LDTH*0Q.017453

SINTH=SINC(TH1)

COSTH=COS(TH1)

CLDET=FCT

XAFCT2COSTH

YA=FCV»SINTY

1C=1003

IF (NC-NCS) 645,445,440

NC=NCS

ICNT=NC+8

CA'  BUFFZICNT,ICNT,-1)

CALL PLOT(XA,YA,ID)

IF (NT) 500, 450,470

C
IF (NT 1000) 500,450,480
NCNT=-NC
g?LLTBUFF C(1BCDCTI)  NONT, 1)
IE (NT) 600,600,510
IF(NT-10001530,600,520
[[=1]+NCS
NC=NT-1000
GO TQ 430

[1=11+NWS

NC=NT
GO TQ 430
RETURN

END
SUBROUTINE FACTOR(FACT)

COPYRIGHT 197z CALIFORNIA COMPUTER PRODUCTS, INC.

CALL PLOT (FACT,FACT,1000)
RETURN

END
SUBROUTINE NEWPENCINP)

CALCOMP HCBS PN 711072/911072 FOR CDC 6000 SEF[E> OCT
COPYRIGHT 1972 CALIFORNIA COMPUTER PRODUCTS, INC

C

15

20
25

DATA 10LDPN/1/

INP1 = INP

IF CINP - 10OLDPN) 15,99,15
[NP1 = MOD(INP1,9)

IF CINP1) 20,99,25

INP1 = -INP1

[OLDPN = TN~

CALL BUFF(0,2,-1)

CALL BUFF(4,1,0)

CALL BUFFCINP1,1,0)

1972

., 1972
THIS SUBROUTINE SELECTS A PEN ON 718/7180 PLOTTERS.

SYMB0027
SYMB0023
SYMB0029
SYMB0030
SYMB0Q31
SYMB0032
SYMB0033
SYMBOO34
SYMB0035
SYMBO034
SYMB0037
SYMB0038
SYMB0039
SYMB0040
SYMBOQ41
SYMBO042
SYMB0043
SYMBO044
SYMB004S
SYMB0046
SYMBQ047
SYMB0048
SYMB0049
SYMB0050
SYMB0O051
SYMB0052
SYMBQ053
SYMB0O0S4
SYMBOO0SS
SYMB0056
SYMB00S7
SYMB00S8
SYMC0059
SYMB0060
SYMB0061
SYMB0062
SYMB0063
SYMB0064
SYMB00AS
SYNB0066
SYMB0067
SYMBU063
FACT0001
FACT0002
FACTGOO3
FACT0004
FACT0005
FACTC006
NEWP0000
NEWP0001
NEWPG002
NEWPQO003
NEWP0004
NEWP0005
NEWPQ006
NEWP00O7
NEWP000&
NEWP0009
NEWP0010
NEWP0O11
NEWPJ012
NEWPQ013




CALL PLOT(0.0,0.0,1005)
99  RETURN

END

SUBROUTINE WHERE (XPAGE, YPAGE ,RFACT)
CALCOMP HCBS PN 711072/911072 FOR CDC 6000 SERIES
COPYRIGHT 1972 CALIFORNIA COMPUTER PRODUETS, INC.

CALL PLOT(XPAGE,YPAGE,1001)

CALL PLOT(RFACT,RFACT,1002)

RETURN

END

SUBROUTINE PLOTS ¢1,J,LDEV)
CALCOMP HCBS PN 711072/911072 FOR CDC 600C SERIES
TOPYRIGHT 1972 CALIFORNIA COMPUTER PRODUCTS, INC.

IDENT=1110

[DENT2=9901

CALL BUFF (LDEV,1,-2)

CALL BUFF C(IDENT,3.0)

CALL BUFFCIDENTZ,3.0)

CALL BUFF €1000,1C00,-1)

CALL BUFF €1,1,0)

CALL BUFE (1.3, 0)

CALL BUFF (257,2

RETURN

END

SUBRCUTINE PLOT(XPAGE, YPAGE, IPEN)
CALCOMP HCBS PN 711072/911072 FOR CDC 6000 SERIES
COPYRIGHT 1972 CALIFORNIA COMPUTER PRODUCTS, INC.

Cre«IN 900.
Crz- SIGNCX,Y) = Xx(Y/ABS(Y))
DIMENSION [S(3)
DATA 1S(1),15(2),15(3)/31,2047,131371/

0CT.

OCT.

OCT.

1972

1972

1972

Ce«+[S(1) SHOULD BE 2++(NBC-1)-1 WHERE NBC IS THE NO. OF B.TS/CHARACTER
Ce«x1S(3) WILL BE 2x=(NBA-1)-1 WHERE NBA IS THE NO. OF B!75/THWO WORDS

DATA MAX/500/,10LDX, IGLDY, IOPEN, ICF.G/4*0/ ,MAXDX/32768/

DATA [BLK, IFFLAG/2+1/,FACT/1.0/,5TEPS/"0000./,

DATA [SFLG,MDX,MDY/3+0/
20 INEWP=TPEN

1C0D1=16

1C0D=2
(INEWP-IGOPEN) 29,40,2°
[NEWP-2) 27,37, 31
INEA?) 29,40,40
u

25
29

33

35
36

37

40 IX= XPAGE'STEPS*SIGN(O 5,XPAGE)
1DX=1X-10LD
[ADX= [ABS(IDX)
10LDX=1X
[Y=YPAGE+STEPS+SIGN(0.5, YPAGE)
IDY=1Y-10LDY
[ADY=IABSCIDY?
10LDY=1Y

[
I
|
I
[
G
31 IFC
[
I
I
I
1
I
C

GTEPS1/10000./

NEWPQ014
NEWP0015
NEWP0016
WHERQ0D01
WHER000Z
WHER0003
WHER0004
WHER0005
WHER2006
WHER0007
PLTS0001
PLTS0002
PLTS0003
PLTS0004
PLTS0005
PLTS0006
PLTS0007
PLTS0008
PLTS0009
PLTS0010
PLTS0011
PLTS0012
PLTS0013
PLTSCO014
PLO10001
PLOT0002
PLOTO0003

.PLOTO0004

PLOTO0005
PLOT0006

1010007
P_0T0008
PLOT0009
PLOTO0010
PLOT0011
PLOT0012
PLOT0013
PLOT0014
PLOT0015
PLOT0016
PLOTO0017
PLOT0018
PLOT0019
PLOT0020
PLOTO00?1
PLOT00.2
PLOT0023
PLOT0024
PLOT0025
PINT0026
PLOT0027
PLOT0028
PLOT0029
PLOT0030
PLOTO031
PLOT0032
PLOT0033
PLOT0034
PLOT0035
PLOT0036
PLOT0037
PLOT0038

E02




49
50

51
152

43
44

61
161
63

163
64

65
66

160
170
290

190
57

53

|F(IADX-1ADY) 50,51,51
NDIV=1ADY/MAXDX

GO TO 52
NDIV=[ADX/MAXDX
TECNDIV)Y 44,44,152
NA=NDIV

NT=NA+NA

NB=NA

NDIV=NB+1
1SX=1SIGN(1, IDX)
[SY=TSIGN(1, [DY)
[DX=IDX/NDIV
1DY=IDY/NDIV

NR=2* (IADX~TABS(IDX) *NDIV)
NS=2+ (1ADY-TABSCIDY)«NDIV)
IMFLG=0
[ADX=1ABS ( IDX+MDX)
[ADY=IABSCIDY+MDY)
IXENT=0

IYCNT=0

[FCIADX) 62,62,61

IF(IADY-ISCIYCNT)) 64,163,63
IMFLG=1
1COD=IXCNT+1YCNT+1

CALL BUFF(CICOD,ICOD,-1)
[COD=IXCNT+4+1YCNT+COD1
[F (ICOD-16) 66,65,66
IF (ISFLG) 66,67,66
CALL BUFF(ICOD,1,0)
[T=1DX+MDX

IF (1T) 160,170,160
CALL BUFF (IT,IXCNT,0)
[T=1DY+MDY

IF (1T) 200,190,200
CALL BUFF CIT,IYCNT,0)
CONT INUE

MDX=0

MDY=0

NDIV=NDIV-1

[F (NDIV) 70,70,53
NA=NA-NR

NB=NB-NS

IF (NA) 54,55 75

MDX= 15X

NA=NA+NT

IF (NB) 56,57,57
MDY=1SY

NB=NB+NT

IFCIMFLG) 64,64,43

[F C(ISFLG) 75,999,71

[F CIPEN-1000) 998,999,999
CALL BUFF(MAX,MAX,-1)
[SFLG=0

[BLK=1BLK+1

PLOT0039
PLOT0040
PLOT0041
PLOT0042
PLOT0043
PLJT0044
PLOT0045
PLOTO046
PLOTOQ047
PLOT0048
PLOT0049
PLOT0050
PLOT0051
PLOT005¢2
PLOT0053
PLOTO0054
PLIT0055
PLOT0056
PLOT0057
PLOT0058
PLOT0059
PLOT0060
PLOT0061
PLOT0062
PLOT0063
PLOT0064
PLOT0065
PLOT0066
PLOT0067
PLOT0068
PLOT0069
PLOT0070
PLOT0071
PLOT0072
PLOT0073
PLOT0074
PLOT0079
PLOT0076
PLOTO0077
PLOT0078
PLOTO0079
PLOT0080
PLOT0081
PLOT0082
PLOT0033
PLOT0084
PLOTO008S
PLOT0086
PLOT0087
PLOT0088
PLOTO089
PLOT0090
PLOTO0091
PLOT0092
PLOT0093
PLOT0094
PLOT0095
PLOT0096
PLOT0097
PLOT0098
PLOT0099
PLOT0100

Fo2




80
998

1000
1010

1030
1032

1040

1050
1060

1051
1052

BUFF

CALL BUFF(1,1,0)

CALL BUFF(IBLK,3,0)
{FFLG=1

IFCICFLG) 86,999,999
CALL BUFF(MAX,MAX,-1)
ICFLG=0

RETURN

1F(IPEN-1001) 1010,1020,1030
FACT=XPACE

STEPS:-STEPS1+FACT

[FFLG=1

RETURN

XPAGE=FLOAT (IOLDX)/STEPS
YPAGE=FLOAT(I0LDY)/STEPS
RETURN

IF (IPEN-1003) 1032,1)40,1050
XPAGE=FACLT

RETURN

[DX=XPAGE +STEPS+SIGN(0.5,XPAGE)
IDY=YPAGE +STEPS+SIGN(0.5, YPAGE)
XPAGE- ©LOATC(IDX)/STEPS
YPAGE=FLOAT(IDY)/STEPS
[ADX=TABSC1DX)

[ADY=1ABS(IDY)

NDIV=1

IFFLG=0

1€0D1=32

[SFLG=1

TF(3+MAXOCIADX, [ADY)-MAXDX) 44,44,1051
IFCIPEN-1005) 1051,1060,1060
[OPEN=0

RETURN
lg(IEFLG) 1040,1052,104°

IDENT  BUFF

+  CALCOMP HCBS PN 756012/956012 FOR CDC 7000 SERIES
+  LOPYRIGHT 1973 CALIFORNIA COMPUTER PRODUCTS, INC.
ENTRY BUFF
ENTRY CLOSE
DATA O
S¥6  AQ
Sa6  EMPAO SAVE AQ
SAZ A’ PICk UP ADDR. Of ARG 1
SB1 X2 SAVE IT
SAZ  Al+1 PICK UP ADDR. OF ARG ¢
SBZ2 X2 SAVE IT
SAZ2 Al+2 PICk UP ADDR. OF ARG 3
SB3 X2 SAVE [T
SA1 ILOC2 INITIALIZE PART WORDCILOD)
BX7 X1
SAT  IBUF1

PLOTO0101
PLOT0102
PLOT0103
PLOT0104
PLOT0105
PLOT0106
PLC uior
P.0T0108
FL0T0109
PLCTN 10
PLOTO111
PLOT0112
PLOTO0113
PLOTO114
PLOT0115
PLOTO116
PLJT0117
PLOT0118
PLOTO119
PLOT0120
PLOTO121
PLOTO122
PLOT0123
PLOT0124
PLOTO:?%
PLOTQ1.6
PLOTN27
PLOT0128
PLOTY129
PLOTO0130
PLOT0131
PLOT0132
PLOT0133
PLOT0134
PLOTO139
PLOTO0136
PLOT0137
PLOT0138
PLOTQ139
PLOTO140
PLOT0141
PLOTO0142
PLOTQ143
PLOTO144
PLOTO145
BUFF0001
BUFF2002
BUFF0003
BUFF0004

BUFF0005
BUFF0006
BUFF0007
BUFF0008
BUFF0009
GUFF0010
BUFF0011
BUFFQC12
BUFFO0013
BUFF0014
BUFF0015
BUTF0016




BF40

BF60
BF30
BF100

BF140

BF 160

BF200

BF500

X3+2
B4,B0,R3TOR
B4,B0,BF80
TAPNAM
RSTOR

X3+1
B4,B0,BF200
jMAX

X3-X5
B0,X3
B0,X3
NCW
B0, X5
B0, X5
X32X5
B3,X5
B3,X5
JSH
X5+X3
X4-X5
53,RSTOR

15
X3

[L0CT
B0,BO,BF10LD
JSH

NCW

X3-X5
X3,BF160
19

BF1000

1

J

X3-3
X3,BF1030
B0,BO,EXiV
X3,8F2000
X4 ,RSTOR
NCW

X3+1

X4

22-Bb

1PF
X5, BF 1000
£3

GET LOC(1) IN X1
GET NCNT [N X2
GET ICNT iN X3

X4=JCNT=ABSC(NCNT)

[F 1CNT.LE.-3,RETURN
IS [CNT.EQ.-2

YES.INITIALIZE TAPE WRITE SETUP
RETURN

NO

IS ICNT.EQ.-1
YES.GET JMAX
GET J

JMAX-J

FLOAT ( JMAX-)

FLOAT (NCW)
CIMAX-J) N

FIX IT

GET JSH

L= (JMAX-J7 «NCW+JSH
JCNT-L

L.LE. JCNT.IF NO,EXIT
YES.JCNT=0

X3=15(STOP PLOT)=ILOCY

ILOCT=15(STOP PLOT?

GET JSH
GET NCW

IS JSH=NCW
NO.SET STOP PLOT

YES.X4=JCNT=1

1S J.GT.2(KF)

NO.EXIT

IS ICNT.EQ.0

YES.IF JCNT.EG.Q,EXIT
GET NEW

B3=NCW+1-JCNT=K
1PF=0

SET TO 2 S COMPLEMENT

SETS X3=1L0C1

BUFF0017
BUFF0018
BUFF0019
BUFF0020
BUFF0021
BUFF0022
BUFF0023
BUFF0024
BUFF0025
BUFF0026
BUFF0027
BUFF0028
BUFF0029
BUFF0030
BUFF0031
BUFF0032
BUFF0033
BUFFQ0034
BUFF0035
BUFF0036
BUFF0037
BUFFQ038
BUFF0039
BUFF0040
BUFFGua1
BUFF0042
BUFF0043
BUFFQ044
BUFF0045
BUFF0046
BUFF0047
BUFF0048
BUFF0049
BUFF005C
BUFF)051
BUFF0052
BUFF0053
BUFF0054
BUFF0055
BUFF0056
BUFF0057
BUFF0058
BUFF0059
BUFF0060
BUFF0061
BUFF0062
BUFF0063
BUFF0064
BUFF0065
BUFF0066
BUFFQ! 57
BUFFOCo8
BUFF0069
BUFF0070
BUFF0071
BUFF0072
BUFF0073
BUFF007¢4
BUFF0075
BUFF0076
BUFF0077
BUFF0078

HO2




BF1000

BF1010

BF1030

BF1040

BF1050

BF1100

BF1130
BF2000

BF2020

BF2060
BF2200

| TAB+B2

J
X6,8F1040
X6,BF1100
JMAX
X3-X35
X3,BF1100
X5-1

15

PACKZ2
A0+BS
FOUMP

2

J
BF1050
X5-1

B5,B0,EXIT
89,B0,BF140
B3+1

B3-1

NCW

X5
B5,B4,BF1130
B5,B4,BF500
BF2200

NK
BF2240
NCW

X5+

X4

X4+1
é3,BF1000
MSk377
X1+X5
X1-32
X5,BF1000
X1-96
X5,BF2060
X1-32

1

BF100C
X1-54
BF1000

90

[PF
X2,BF2220
X1

BF1000

ILOC1=]TABCILOCT)
JSH=JSH-1

IS JSH.LT.1
NO.1S JSH.GT.1
NG.JSH=1

1S J=JVAX
YES.SAVE J

STORE STOP PLOT
[BUF(J)=110C2
WRITE [BUF

J=KF

1BUF(J)=1L0C2
J=J+1

STORE J
1LOC2=0

JSH=NCH
JCNT=JONT-1

EXIT IF JCONT=0
IS JONT.LT.O
EOiJCNT.GT.O. K=K+

GET NCW

IS (K-1) =NCW

NO.IS (K-1) .LT.NCW
NO. (k-1) .GT.NCW

K=B3=NCA+1
TLOCT=X3=JCNT
JCONT=JCNT+1
IS 1LOCi-0
YES.JONT=¢

NK=MOD(LOC(1),128)
18 NK.LT.32.SKIP IF YES

N
IS NK.LT.96.1F NOT,IT [S.LT.128
YES

IPF=0
[S NCNT=0
YES. [LOCT=NK

B.FFO079
Bur ©0080
BUFFFCN&1
BUFF006?
BUFFOC 63
BUFFFf,084
BU-"-0085
BU-F0086
BUFF0087
BUFF0088
BUFF0089
BUFF0090
BUFF009
BUFF0092
BUFF0093
BUFF0094
BUFF0095
BUFF0096
BUFF0097
BUFFOU98
SUTE0C99
BUFF0100
BUFF0101
BUFF0102
BUFF0103
BUFF0104
BUFF0105
BUFF010
BUFF0107
BUFF0108
BUFF0109
BUFF0110
BUFFO111
BUFF0112
BUFF0113
BUFF0114
BUFF0115
BUFF0116
BUFF0117
BUFF0118
BUFF0119
BUFF0120
BUFF0121
8UFF0122
BUFF0123
BUFF0124
BUFF0125
BUFF0126
BUFF0127
BUFF0128
BUFF0129
BUFF0130
BUFF0131
BUFF0132
BUFF0133
BUFFQ134
BUFFO1™"
BUFF0136
BUFF0137
BUFFQ138
BUFF0139
BUFF0140

102




BF222

BF223
BF224

EXIT

RST"R,

PACK1

PK1

Pk2

PACk?

PK3

PK4

[P

FDUMP

. oo

TAPNA|

0 PL X2,BF2230
CH

N
JP BF2240
0 SX1 1

0 SB3 X1

SA6 IPF
SB2  X6-1
SA1 B1+82
JP_ BF500

1LOC2
EQ  BO,B0,RSTOR
SA4  TEMPAQ

X4
EQ SO.BO,BUFF

SX3 B3

SX5 778
SBZ 54

SX3 X3-1
2% X3,PK2
€82 B2-6
tg  B0,BO,PK1
A3 B2,X1
BAZ X3tX5
JP_ PACK1
DATA 0

SAS éSH

SB4 X5

SX5  X5-1

ZR  X5,PKé

SB2 B2+6

Es  B0,BO,kK3
778

BX3 X3+X5
LX3 BZ2,X3
BX7 X7+X3
JP PACKZ

IS NCNT.GT.0
NO.NCNT.LT.0.NK=NCW

YES.NK=1
B3=K=NK

SAVE NK

IPF=1PF+1
[LOC=LOCCIPF)

RESTORE AQ
EXIT

GET K
SET MASK

TEST Kk

GET CORRECT SHIFT
1LOC IS IN X1
MASK ITCILOCT)
GET JSH

SAVE JSH
TEST JSH

GET CORRECT SHIFT FOR OUTPUT WORD
MASK [T

SHIFT TO PROPER POSITION
COMBINE *'ITH PART WORD

INTERNAL SUBROUTINE FDUMP
FOUMP CONSTRUCTS THE 1/0 LIST AND INITIATES THE QUTPUT

DATA O

SX6 A7+1

SAS 1BUF1
1X7 X6-X5

JP FDUMP

PUTW gSPEZ,IBUF,X7

LWA + 1

FWA

RECORD LENGTH [N WORDS
1L0C2=0

INTERNAL SUBROUTINE TAPNAM

TAPNAM CONSTRUCTS THE PLOT riLE NAME,
INITIALIZES THE 1/0 LIST, AND .7°RES
THE SYNC CODES IN EACH BUFFER

M DATA Q
PX1 80,X1
NX1  80,X1

FLOAT LOGICAL Tarl

BUFF0141
BUFF0142
BUFF0143
BUFFQ144
BUFF0145
BUFFQ146
BUFFO0147
BUFFU148
BUFFQ149
BUFF0150
BUFF0151
BUFF0152
BUFFQ153
BUFF0154
BUFF0155
BUFF0156
BUFF0157
BUFFQ158
BUFFQ159
BUFF0160
BUFF0161
BUFF0162
BUFF0163
BUFF0164
BUFF0165
BUEFQ166
BUFF0167
BUFF0168
BUFFQ169
BUFF0170
BUFF0171
BUFF0172
BUFF0173
BUFF0174
BUFF0175
BUFF0176
BUFFQ177
BUFF0178
BUFF0179
BUFF0130
BUFF0131
BUFF0182
BUFF0183
BUFF0184
BUFF0185
BUFF0186
BUFF0187
BUFF0188
BUFF0139
BUFF0190
BUFF0191
BUFF0192
BUFF0193
BUFF0194
BUFF0195
PUFF0196
BUFF0197
BUFF0198
BUFF0199
BUFF0200
BUFF0201
BUFF0202

Jo2




CHKBI

TOK
TOK1

CLOSE

ror

G SB1

DATA
DATA

DATA
VFD

FILE

DATA
DATA

F10
X1/X2
BZ,X4
B3, X4
B0, X4
B0, X3
£3+X2
X1-X3
B3,X5
83,X5
X5+27
X4, CHKBIG
XS

BO

B0,BO, TOK1
X4-10
81,80, TOK
BO

X4+27
TAPE

X6*X3

TAPEZ,LFN=X6

TAPEZ,1-0.R
1BUF
18UF1

SYNCH
X2

1BUF
B0, BO, TAPNAM
Z

(=]

10.0
0
0
0
1
2
4
1

3
0

GET FL.PT. 10

LTAPE/10

FIX RESULT OF DIVISION
FLOAT FIXED VALUE
REMULTIPLY

COMPUTE REMAINDER

FIX REMAINDER

CONVERT 10 DISPLAY CODE

MASK IN BLANK
SKIP HIGH ORDER CHECK

CONVERT TO DISPLAY CODE
PICK UP TAPE PARAMETER
SHIFT HIGH ORDER TO POSITION
SHIFT LOW ORDER DIGIT
COMBINE HIGH ORDER AND TAPE
F ILENAME
OPEN FILE,INITIALLY REWOUND

SET LOCATION OF BUFFER

STORE SYNCH CODE

SAVE AQ
CLOSE FILE

RETURN

3778
777777777777777777778
10

DATA 0

373131378

24/ 4HTAPE,36/0
FILE INFORMATION TABLE (FIT) FOR PLOT FILE

LFN:-TAPEZ,F0=5SQ,PD=1-0,8T=C,RT=5,MBL=5120,WSA=1BUF

0
33

BUFF0203
BUFF0204
BUFF0205
BUFF0206
BUFF027,
BUF 04
BUFF 2y}
BUFF0c "0
BUFF0211
BUFr0212
BUFF0213
BUFF0214
BUFF0215
BUFF0216
BUFF0217
BUFF0218
BUFF0219
BUFF0220
BUFF0221
BUFF0222
BUFF0223
BUFFQ224
BUFF0225
BUFF0226
BUFF0227
BUFF0228
BUFFQ229

BUFF0231
BUFF0232
BUFF0233
BUFFQ234
BUFF0235
BUFF0236

BUFF0237
BUFF0238
BUFF0239
BUFF0240
BUFF0Z41
BUFF0242
BUFFO0Z43
BUFF0Z44
BUFF0245
BUFFO0Z46
BUFF0247
BUFF0248
BUFF0249
BUFF0250
BUFFO251
BUFF0252

BUI 103

BUFF0255
BUFF02356
BUFF0257

K02




DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

BUFF0258
BUFF0259
BUFF0260
BUFF0261
BUFF0262
BUFF0263
BUFFQ264
BUFF0265
BUFF0266
BUFF0267
BUFF0268
BUFF0269
BUFF0270
BUFF0271
BUFF0272
BUFF0273
BUFF0274
BUFF0275
BUFF0276
BUFF0277
BUFF0278
BUFF0279
BUFF0280
BUF[0281
BUFF0282
BUFF0283
BUFF0:84
BUFFQ2e~
BUFF0286
BUFF0287
BUFF0288
BUFF0289
BUFF0290
BUFF0291
BUFF0292
BUFF0293
BUFF0294
BUFF(295
BUFF0296
BUFF0297
BUFF0298
BUFF0299
BUFF0300
BUFF03201
BUFF0302
BUFF0303
BUFFQ304
BUFF0305
BUFF0306
BUFF0307
BUFF0308
BUFF0309
BUFF0310
BUFF0311
BUFF0312
BUFF0313
BUFF0314
BUFF0315
BUFF0316
BUFF0317
BUFF0318
BUFF0319

Le2




TEMPAO  DATA 0 BUFF0320

IBUF BSSZ 48 BUFF0321
END BUFF0322
OVERLAY(1,0)

PROGRAM  MAPDATA

C « « « THIS PROGRAM CONTROLS THE PLOTTING AND ANNOTATING OF MAP AND DATA. + + C
COMMON/CONTROL /NAIM(8) . INMAIN, NEDATE,NEDIT,NEVERS, LOTY
COMMON/DATAB/NOST, BORDER ,NDB, NUBSA(3) , XYW(3000)
COMMON/MAINB/LAREA,SCAX, SCAY OLAT,OLON,L1,L2,M1,M2, AVERAG, RANGE
COMMON/MAPPLOT /XSPACE, YSPACE ,KSIZE, SCALE, [SM
COMMON/TT/NAME, TIMES, CLOK, IPRNT, IPRNT, TUN, LOT,LOTX,NRE(9)
COMMON/UNITB/LD,LI,LO,L0,LR,LS,LT,LUN,NOPB, |BUFC1000)
COMMON/XYCOORD/TLT,BLT,WLN,ELN,SR, CR,ALT ,ALN, XX, YY,XL,XR,YT,YB,500

. . CALL MAPPLGT TO DRAW THE BASC MAP,
CALL OVERLAY (6HCONTOR,1,1)

C . . . If MAPPLOT CARD IS NOT PRESENT RETURN TO CONTORS.
I F (NAME .NE . 8H*MAPPLOT)RETURN

(]

C . . . CALL BAHMAP TO PLOT AND ANNOTATE DATA AND STORE REQUIRED XYZ VALUES.
CALL OVERLAY (6HCONTOR,1,2)
C . . . IF MAPPLOT CARD WAS READ BY BAHMAP, START NEW MAP
TFCNATM.NE .8H<MAPPLOT)RETURN § NAME=6HNEWMAP § CALL ORICHEK(6)
END
OVERLAY(1,1)

PROGRAM MAPPLOT

= THIS PROGRAM PEADS INFORMATION ON THE PROJECTION, ¢CALE AND GRATiCULE. C
¢ SUBROUTINE PROJECT IS CALLED TO DEFINE PROJECTION PARAMETERS. + » » + (
+ THE GRATICULE, R0RDER AND MAP NAME AND DATA 1S WRITTEN ON THE PLOT FILE.

COMMO!./ CONTROL /NAIM(8) , INMAIN, NEDATE, NED]T NEVERS, LOTY
CGMMON/MAPPLOT /XSPACE , YSPACE, KSIZE SCALE, 1M
EOMMON/MAPSEEK/MAPNAME(3) MAPAREA(2), MAFNUM(Z) KORN(3) ,MAP, JECTOR
COMMON/TT/NAME, TIMES, CLOK, IPRNT, JPRNT TUN, LOT, LOTX NRE(9)
EOMMON/UNITB/LD,LI.LO,LO.LR.LS,LT.LUN,NOPB,[BUF(1000)
COMMON/XYCOORD/TLT,BLT,WLN,ELN,SR, CR,ALT ,ALN,XX,YY XL, XR,YT,YB,500

DIMENSION GRIDLAT(50),GRIDLONCS0),GRIDX(50,50),GRIDY(50,50)
DIMENSION MAPSTAL(2),MAPDATE(2),CORN(8), [H(4)

INTEGER TLAT1,TLATZ,BLAT1,BLATZ,WLON1,WLONZ ,ELONT,ELONZ
DATA (MARK=7HO 2

oM
n s o
. o

c. .. READ MAPPLOT, PROJECTION, MAP NAME OR NUMBER OR CORNER MARC COORDINATES.
AL=0.0 § AM=YT+7.5+2.0+KSIZE $ [FCINMAIN.EQ.0)GO TO 10 $ INMAIN=0
DECODE (80,15, NAIMINAME, JECTOR,KORN § GO TO 60

READ (60,15) NAME, JECTOR,KORN

FORMAT (5A10)

IF (EOF(60)) 20,30

LOT=3HEOF

CALL ORICHEK(6) $ RETURN

[F(NAME .EQ.8H+*MAPPLOT)GO TO 60

[F(NAME .NE.8H+RESTARTYGO TO 40

NAME=JECTOR $ PRINT 35,NAME $ RETURN

35 FORMAT (1H0,20(1Hr),« RESTART « AR)

40 PRINT 50,NAME $ GO TO 10

50 FORMAT (4H3t=21+,< MAPPLOT CARD MISSING. +,A8,+« WAS READ.*)

—_——
o

W
[=XV, L)
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60 NRE(2)=-8HMAP/8 , § CALL BEGINIT $ CALL PROJECT (JECTOR)
IF(KORN.NE.2H )GO TO 73

C . READ MAP NAME INFORMATION AND COORDINATES OF THE AREA TO BE MAPPED.
65 READ 70, MAPNAME ,MAPAREA, MAPNUM( 1), TLAT1, TLATZ,BLAT1,BLATZ,
WLON1,HLONZ, ELON1 ELONZ, NAIM, IH
70 FORMAT (6A10, 4(13, [2) T1,8A10, 157, 4(4X A1)
MAP=NAIM.AND.MASK(6) § 1E(MAP.EJ.1L+)GO TO 370

C . . . CkECK MAP COORDINATES FOR VA.IDITY.
HLOWT.GT.180.0)WLONT=HLON1-360.0
ELON1.CT.180.0)ELONT=ELON1- 360.0
[H(1) .EQ.1H-.0R. TLAT1.LT.0 0)TLAT2=-TLAT2 $ TLT=60+TLAT1+TLAIZ
[H(2) .EQ. 1H-.0R.BLAT1.LT.C.0)BLAT2=-BLATZ § BLT=60+BLAT1+BLATZ
[H(3) .EQ.TH- .OR.WLON1.LT.(.Q)WLONZ=-WLONZ $ WLN=60+WLONT+HLONZ
[H(4) .EQ.1H-.OR.ELON1.LT.C,0)ELONZ=-ELONZ $ ELN=60+ELON1+ELONZ
TLT.LT.BLT.AND.WLN.LT.ELN)30 TQ 75
(TLT+BLT+WLN+ELN) .NE.O.0)GD TO 71

KORN(1)=MAPNAME (1) $ KORN(2)=MAPNAME(2) $ KORN(3)=MAPNAME(3)

CALL. MAPSEEK § GO TO (71,75, 130) MAP
71 PRINT 72, TLT,BLT,HLN,ELN'S GO 10
72 FORMAT (4HOes+,t ERROR [N MAP LIMITS LIMITS GIVEN AS =4F10.4)

C . . . DEFINE PARAMETERS OF THE PROJECTION.
73 CALL MAPSEEK $ GO TO (65,75,130) MAP
75 CALL XYCOORD $ IF(SCALE LE.0.0)GO TO 130 $ [SM=MAP-1

DECODE (20,76,KORN) CORN, IH
76 FORMAT (4(F3. 0 F2.0),71, 4(A1 4X))
GO 77 1=1,
J=2+1-1 % IF(EORN(J).GT.180.0)CORN(J)=KORN(J)-360.0
TFCCORNCJY.LT.0.0R. [H(I) .EQ. TH-)CORNCJ+1)=-CORNCJ+ 1)
77 CCRNCI)=CORN(CJ)*60.0+CORNCI+1)

C . . . CALCULATE COORDINATES OF THE GRATICULE.
1F (XSPACE *YSPACE .GT.0.1)G0 T0 79
PRINT 78,XSPACE,YSPACE $ XSPACE=60.0 $ YSPACE=90.0
78 FORMAT(HOQ,9X,*ERROR IN GRATICULE SPACINGS GIVEN AStF6.2¢ AND*F6.2
1 *. SPACINGS REDEFINED AS 60.0 AND 90.0 MINUTES«)
9 1=YSPACE+0.5 3 IF(I.LT.1)1=15 § J=XSPACE+0.5 § IFC(J.LT.1)J=15
M=180 $ L=M/1 § [F(Lel.NE.MIM=(1+30)/60+60 § L=WLN/M $ RLN=L+M
= (WLN-RLN) /YSPLCE
RLN = RLN +« M + YSPACE
IF(RLN.GT .WLN)RLN=RLN-YSPACE
M=60 § L=M/J § IF(L+J.NE.MIM=(J+30)/60+60 § L=BLT/M $ RLT=L:M

3

M = (BLT-RLT) /XSPALE
RLT = RLT + M ¢ XSFACE $ IF(RLT.LT.BLT/RLT=RLT+XSPACE
L =M=1 $ GRIDLONC1) = WLN $ GRIDLAT(1) RALT
80 L = L+1 $ IFC(L.EQ.50)GO TO &2
GRIDLON(L)Y =RLN+(L-1)+YSPACE
[F(GRIDLONCLY .LT.ELN)GO TO 80
82 GRIDLON(L> = ELN
85 M = M+1 § [F(M.EQ.50)GO TO 38

GRIDLAT(M) =RLT-(i1-1)«XSPA_E
[f (GRIDLAT(M)_.GT.TLT)GO TO &5
88 GRIDLAT(M)=TLT

DG 95 I=1,L MAP 038
ALN = GRIDLONCD
DO 90 J=1,M MAP 039
ALT = GRIDLAT(J)

NO2




90
95

96

97

9¢
99

" W1ZH1260.0

CALL COORDS
GRIDX(],J) =
GRIDY(I,J) =
CONT INUE
CONT INUE

~X
Yy

SORT ((GRIDXC(1,MY-GRICX(1,1))++2+(GRIDY(1,M) -GRIDY
SIRT ((GRIDX(L,M)-GRIDX L ,1))++2+(GRIDY(L,M)-GRIDY
SGRT ((BRIDAC(L,M)-GRIDX(? M))e+2+(GRIDY(L ,M)-GRIDY
X4 = SORT C((GRIDX(L,1)~CRIDX(1,1))++2+(GRIDY(L,1)-GRIDY
S00=4+ (ELN-HLN) « (BLT-TLT)/((X1+X2) (X3+X4))

IF(GRIDX(L,1).GT.GRIDX(1,1))G0 TC 96 $ SR=1.0 $ CR=0.0 $ GO

ROTASHN = ATANC(GRIDY(L,1)-GRIDY(1,1))/(GRIDX(L,1)-GRTDX(1,1
SINCROTASHN)

CR COS(ROTASHN)

XL = GRiDX(1,1)

YB = GRIDY(1,1)

[T

L
M
[,Jd)-XL
[,J)-YB

= SRrYY+(R+XX
= CReYY-SR#XX
CONT INUE

R = GRIUX(L, M

{T = GRIDY(1,M)

. CHECK THE WIDTH OF THE MAP.

$ W2:=HZ2=0.0
DO 101 [=1,M
TFCGRIDXCT, 1) LT.WIRWI=GRIDX(1, 1)
[FCCRIDXCL, [).GT.W2)W2=GRIDX(L, I:
CONT INUE
00 102 i=1,L

IFCGRIDYC(1,1) . LT.H1)HI=GRIDY(I,1)

[FCGRIDY (1,M) . GT.H2YHZ=GRIDY (I ,M)

CONTINUE
H=42-H1+8.0 $ W=W2-W1
HZ2-H2-0.25 $ H1=H1+0.25 $ W2=W2-0.1 $ W1-W1+0.1
[F(n.GT.1.0.AND. AT.8.5)G0 TO 110
PRINT 105 $ GO TO 30
FORMAT(1HO,9X, tMAP SIZE IS TOO SMALL - CHECK THE SC.ALE ©)
IF(W.LT.33.0)G0 TO 135 § PRINT 115
FORMAT (1HO, 9X, +WARNING - MAP [S TOO WIDE FOR DRUM PLOTTER=)
IF(W.GT.58.0.0R.H.GT.58.0)G0 _TO 120
1°(W.GT.45.0.AND.H.GT.45.02120,135
PRINT 125
FORMAT(1HO,9X, *MAP SIZE TOO LARGE FOR BOTH PLOTTERS+)
NAME=5HNOMAP § GO TO 25

. OPEN THE PLOT FILE AND DEFINE Tv't ORIGIN.

S LUN=42 $ KSIZE=2 $ IF(W.LT.9.0)KSIZE=1

SIZE = KSIZE $ WSIZE=0.07+KSIZE $ GSIZE=WSIZE/2.0
[FCLOTX.NE.1)GO TQ 140 $ AL=7.0-W1 € AM=8.0

CALL PLOTS CIBUF,1000,LUN) § CALL TAGBLOK

WRITE (LT,141) LOTX § CALL TAGBLOK

FORMAT (+ DEFINE ORIGIN OF MAP+, [3,6X)

CALL PLOT (AL,AM,-3) § CALL ORICHEK (1)

T0 97
)

MAP

MAP

MAP
MAP
MAP
MAP

MAP
MAP
MAP
MAP

042

057

059
060
061
062

065
060
067
068

002




C . . . PLOT CORNER MARKS.

[F(CORN(1)+CORN(2).E0,0.0)G0 TO *80 $ K=7 % N=-2
DO 150 I=1,2 3 ALT=CORNCD)
D0 145 J=3,4 $ ALN=CORN(J)
CALL COORDS
CORN(K)=XX § CORNCK+1)=YY 3 KzK+N
145 CONTlNUE $ k=1 % N=2
150 CONTINUE $ k=1
CJ 160 1=1,2
DO 155 J=

XX= CORN(K) XL 3 YY= CORN(K*1) YB
CORN(K)=SR#YY+CR+XX
CORN(K+1)=[R*YY-SR+XX
159 K=K+2
160 CONT INUE
W=CORN(5)-CORN(7) $ H=CORN(8)-CORN(2)
IF(W.LT.34.0)G0 TO 190 § PRINT 170 $ PRINT 115
170 FORMAT(1HO,9X, REGISTRATION MARKS OUTSIDE PLOTTE R LIMITSY)
TFCCH.LT.58.0.AND.H.LT.58.0) . AND. (W.LT.45.0.0R.H.LT.45.2)G0 TQ 190
PRINT 125
180 CORNC1)=GRIDX(1,1) $ CORN(2)=GRIDY(1,1)
CORN(3)>=GRIDX(L,1) $ CORN(4)=GRIDY(L,1’
CORN(5)=GRIDX(L,M)> $ CORN(6)=GRIDY(L,M)
1,M) $ CORNC8}=GRIDY(1,M)
190 D0 200 J=1,7

CORN(7)=GRIDX(

200 CALL SYMBOL 'CORN(J),COFN(J~1),.05,3,0.-1)
WRITE (LT,2059) $ CALL TAGBLOK

205 FORMAT (+ REGISTRATION MARKS =,10X)
CALL PLOT (0.0,0.0 ™

C . . . PLUT THE GRATICULE.
DO 220 J=1,M § k=3
DO 210 [1=1,L $ [=11 § IFC(J/2)e2. EQ. D)1=L+1-11
CALL PLOT (GRIDX(CI,J),GRIDY(I, ) ,K) § K=2

210 CONT INUE
2.0 CONTINUE
00 260 T11=1,L % [=L+i-11 § [F((M/2)+2 . EQ.M)I=1] 3 K=3

DO 230 JJ=1,M § J=M+1-JJ 3 IF((II/Z) 2.EQ.11)J=JJ
CALL PLOT (GR]DX(I JY,GRIDY(T, J) k) $ K=2

230 CONTINUE

240 CONTINUE

C . . . PLOT THE MAP BOUMDARY.

[F(GRIDX(1,1) .GT.W1.AND.GRIDX(1,M).GT.W1>GO TO 250
[FC(GRIDX(L,1).LT.W2.AND.GRIDX(L,M).LT.W2)G0 TO 250
[F(GRIDY{1,13.GT.H1.AND.GRIDY(L,1).GT.H1)GO TQ 250
i (GRIDY(1, H) LT.HZ.AND.GRIDY(L,M).LT.H2)GO TO 250
BOUNDRY = 0.at S[ZE

CALL PLOT(GR]DX(1 1)-BOUNDRY, GRIDY(1,1)-BOUNDRY, 3)
CALL PLOT(GRIDX(L,1)+BOUNDRY,GRIDY(L,1)-BOUNDRY,2)
CALL PLOTCGRIDX(L ;M) +~BOUNDRY , GRIDY(L ,M) +BOUNDRY,2)
CALL PLOT(GRIDX(1,M)-BOUNDRY,GRIDY(1,M)+BOUNDRY,2>
CALL PLOTC(GRIDX(1,1)-BOUNDRY,GRIDY(1,1)-BOUNDRY,Z)

C . . . LABEL GRATICULE COORDINATES.
250 DO 260 1=1,L
DLON(1)/60.0

CONG1 = GRI

LONGZ = GRIDLONC", + 40.0+LONGY

ENCODE(1 0,270 LONuZ)LONGZ $ ENCODE (6, 90 MU »LONG1,LONG2
XX=GRIDX(],1)-4.0°GSIZE $ YY=GRIDY([,15-6.0+GSIZE

PO.




CALL SYMBOL (XX,"V,GSIZE,MUF,0,6)
CALL SYMBOL (XX+3.0+GSIZE,YY+1. 0+GSIZE,GSIZE/2.C,MARK,0,7)
260 CONTINUE

DO 280 J=1,M

LAT1 = GRIDLAT(J)/760.0

LAT2 = GRIDLAT(J)+40.0«LAT1

ENCODEC10,270,LATz, LATZ2 $ ENCODE(6,29C,MUFILATI,LATS
270 FORMAT (2X,18)

X’=GRIDX(L,J)+1.5+GS1ZE $ YY=GRIDY(L,J)-0.5+GSIZE

CALL SYMBOL (XX,YY,GSIZE,MUF,0,6)

CALL SYMBOL (Xx+3.0+«GSIZE,YY+1.0+GSIZE,GS1ZE/2.0,MARK,0,7)
280 CONT INUE.

DO 300 I1=1,L § I=L+1-11

LONG1 = GRIDLCN(13)/66.0

LONGZ = GRIDLONCI) + 40.0x

ENCODE(10,270,LONGZ2,LONG2 § ENCODE (6,290,MUF)LONGT,LONG2
290 FORMAT(.3,1X,R2)

XX=GRI{X(1,M»-3.0+GSIZE $ YY=GRIDY(I,M)+5.0+GSIZE

CALL S*MBOL (XX,YY,GSIZE,MUF,0,6)

CALL S"MBOL 'XX+3.0#GSIZE,YY+1.0+GSIZE,GS1ZE/2.0,MARK,0,7)
300 CONTINUE

DO 32C JJ=1.M § J=M+1-JJ

LAT1 = GRIDLAT(J)/60.0

LAT2 = GRIDLAT(J)+40.0=«LAT1

ENCODE(N.270,LAT2) LATZ § ENCODE(6,290,MUF)LATI,LATZ

AX=GRIDX(1,J)-9.5+GSIZE $ YY= GRIDY(1 J4)-0.5+GS12ZE

CALL SYMBOL (XX,YY,GSIZE MUF,0,6

CALL SYMBOL (XX+3.0+GSIZE,VY+1. O'GSIZE GS1ZE/2.0,MARK,0,7)
320 CONTINUE

CALL XYDATA

. . ANNOTATE MAP WITH NAME, NUMBER, SCALE AND DATE.
IF(MAP.NE.2)GO TO 325
TLAT1=TLT/60 $ TLATZ=TLT-TLAT1+60
BLAT1=BLT/60 $ BLATZ=BLT-BLAT1+60
WLONT=WLN/60 $ WLONZ=WLN-WLON1+60
ELUNT=ELN/60 $ ELINZ=ELN-ELON1+60
325 CALL DATE(TODAY)
[F(KORM(37 .EQ.TH YKORN(Z):SHSCALE $ J=SCALE
ENCODE (10,330,J> J $ CALL LJUST (J,1)
330 FORMAT (110)
ENCODE (20,335,MAPSCAL(1)) KORN(3),J
335 FORMAT (A10,+1;+,A8)
1F(SCALE.LE.Q)MAPSCAL (1)=MAPSCAL (2)=8H
ENCODE(17,340,MAPDATE(1)) TODAY
340 FORMAT(7HPLOTTED,A10)
CALL LJUST (MAPNAME, 3)
MAP=30 $ [F(MAPNAME(3).EQ.TH )MAP=20 $ J=MAP/10 $ RLN=0.14+MAP
CALL CENTRE (MAPNAME,J) $ CALL CENTRE (MAPAREA,Z2)
CALL CENTRE (MAPNUM,2)
PRINT 350,MAPSCAL ,MAPNAME , MAPAREA, MAFNUM, TLAT1, TLATZ,BLAT1,BLATZ,
WLGNT, NLONZ ELON1,ELONZ
350 FORMAT(/, 20X, 2A10 /7, 40X 3A10 /1,40X,2A°0,//,40X,2A10.//,38X,
1+LATITUDE  + L2138 0 ,213, //38X +LONGITUDE  x,213,+ TO +,213)
PRINT 360,X1,%XZ,X3,X4, MAPDATE
360 FORMAT(1H0 43X 'SHRINKAGE CHECK«,//,42X,*LEFT SIDE+,F12.2,/,42X,
+RIGHT SIDE* F11.2,/,42X, «TOP $1DE ,F13.2, /, 42X, +BOTTOM SIDE*
2 F10.2,/7,44X,A10, A6 e




CALL SYMBOL (XR+BOUNDRY-RLN*SIZE, -1.5+SI12E,2+WSIZE,MAPNAME,0,MAP)
CALL SYMBOL (XR+BOUNDRY-2.1+SI1ZE, -1.7+SIZE,WSIZE, MAPAREA, 0, 20)
CALL SYMBOL (XR+BOUNDRY-2.1+SIZE, -2.0SIZE,WSIZE.MAPNUM, 0, 20)
CALL SYMBOL (XR+BOUNDRY-2.1#¢51ZE, -3.3xS1ZE.WSIZE,MAPDATE,D,16)
RLN=0.105+MAP $§ CALL RJUST (MAPNUM,Z)

CALL SYMBOL (-BNUNDRY, YT+0.5x*SI1ZE,WSIZE,MAPSCAL,0,20)

CALL SYMBOL(O0.5+XR-RLN+SIZE,YT+0.52S1ZE,3+WSIZE,MAPNAKE, 0, MAP)
CALL SYMBOL (XR+BOUNDRY-1.4*SIZE,YT+0 .5:SIZE,WSIZE,MAPNUM,0,20)

HWRITE (LT,265) MAPNAME $ CALL TAGBLOK
365 FORMAT (+ GRATICULE AND LABELS OF MAP -+/1X,3A10)
CALL FINIT $ CALL PLOT €0.0,0.0,-3) $ RETURN

C . . . A CONTROL CARD WAS READ BY MAPPLOT.
370 PRINT 380,MAPNAME(1) $ INMAIN=1 $ GO TO 130
380 FORMAT(4HO+xx,+ CONTROL CARD READ FOR MAP NAME. FIRST WORD = *A10)

END
SUBROUTINE EDITEXT (NAME,NOW)
C « « « ARRAY NAME 1S SEARCHED FOR TEXT WHICH 1S CENTRED OR JUSTIFIED. + + = =« (
DIMENSION KAR(100) ,NEWC100?
DATA (NIL=1R )
ENTRY CENTRE
JUt=JUR=0
10 NLB=NNB=J=0 § NOC=NCW+10 $ IF(NOC.GT.100>G0 Tr 90
15 DECODE (NOC,20,NAME) (KAR(I),I=1,NOC)
20 FORMAT (100R1)
DC 50 1=1,NOC $ NEWCI)=NEL
[F(KAR(1).EQ.0)GO TO S0
[F(KARCI) .NE.N!L)GO TO 30
[F(NNB.EQ.0)50,40
30 IFCKARCI).EQ. TR+« (AND.JUL .EQ.0)G0 TO 60 $ NNB=J+1
4C J=J+1 $ NEWC(J)=KAR(I)
50 CONTINUE
60 NLB=(NOC-NNB)/2 $ IFCJUL.NE.0)GO TO 70 % [FC(JUR.NE.O)NLB=NOC-NNB
[F(NLB.NE.0)GO TO 30
70 ENCODE (NOC,20,NAME) (NEW(I),1=1,NOC) $ RETURN
80 NNB=NOC-NLB § IF(NNB.LE.0)GO TQ 70
ENCODE (NOC,20,NAME) INIL,I1=1,NLB),(NEWCI),1=1,NNB) $ RETURN
ENTRY LJUST
Jut=1 $ GO _TO 10
ENTRY RJUST
JUR=1 % GO TO 10
90 PRINT 95,NOC $ NOC=100 $ GO TO 15
95 FORMAT(4H0!!* 10X, 13,+ CHARACTERS [N NAME. ONLY 10C WILL BE USED+}

SUBROUTINE MAPSEEK

« ARRAY KORN IS TESTED FOR A NAME, SHEET REFERENCE OR CORNER LIMITS. * « C
IF KORN 1S NUMERIC MAP [S SET T0 1 FOR CORNER LIMIT

[F KORN IS ALPHANUMERIC THE SHEET REFERENCE TABLE IS SEARCHED.

IF KORN IS ALPHABETIC THE MAP NAME TABLE 1S SEARCHED.

IF THE MAPSHEET IS IDENTIFIED THE NAME, AREA AND NUMBER ARE DEFINED, *
AND THE LIMITS, SCALE AND PROJECTION PARAMETERS ARE DEFINED. MAP=2 + :
IF THE MAP IS UNIDENTIFIED MAP IS SET TO 3.

- THIS SUBROUTINE WRITTEN FOR CONTOR 6 [N SEPTEMBER 1976.

COMMON/ CONTROL /NAIM(8), INMAIN,NEDATE,NEDIT,NEVERS, LOTY

COMMON/MAPSEEK /MAPNAME(3) ,MAPAREA(2) ,MAPNUM(2} ,KORN(3) ,MAP, JECTOR
COMMON/TABLES/NAMES, NUMBS, LIMIT,KEY, INDEX, NUMBZ, NAR
COMMON/X¥CCORD/TLT,BLT,WLN,ELN,SR, CR,ALT,ALN,XX,YY,XL,XR,YT,YB,S00
DIMENSION NAMES(1500),NUMBS(1000),LIMIT(Z,1000),KEY(1000),XY(2,2)
DIMENSION NM1(600),NM2(600),NM3(300), INDEX(100),NUMB2(2,100)
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R
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DIMENSION KAR(30),NEW(30) ,NAR(2,20),MAPL(7) ,MAPR(7,2} ,MAPS(6)
EQUIVALENCE (NAMES,NM1), (NAMES(601),NM2), (NAMES(1201),NM3)
EQUIVALENCE (MAPL, MAPNAME)

DATACKEY(1),1=1,131)/1050004, 1040006,1050008, 1060026, 1060028,
1050032, 1080034,1080046,1020050, 1050052, 1020054,1060056,
1080062, 1060068 ,1040070,1040G72,1060074,1040078,1080080,
1080082, 1080086,1040088 . 030112,1060116,1030118,1120120,
1040122,1050124,106012( . ©020128,1040130,1050144,1020146,
1040156,1080164,1020166,1060168,1060170,1030172,1060174,
1040176,1080180,1040182,1050184, 1080186,1040188,1020206,
1064208,1040218,1020220,1040224,244202. 5,1060230, 1040234
1060242 ,1060246,1040256,1060262, 1040264, 1040268,1040270,
1060272,1070274,1050276,1060282,1060278,1040306,1050308,
1040320,1100322,1040326,1060328,1080340,1040352,1020388,
1020354,1060364,1050368,1040370,1050374,1040378,1040384,
1060390,1040402,1030406, 1060408, 1050416, 1060410,1040412,
1040418,1050422,1060424,1050430, 1050432, 1060434,1060436,
1060444 ,1040446,1060448,1060450,1060452,1040454,1040430,
1050456,1050458,1050482,1060486,1080494,1020504,1120506,
1060508,1070510,1040516,1020532,1060518,1020522,1060526,
1040530,1040534,1060538,1060540, 1060542, 1040566,1040568,
1060570,1060574,1060572,1040576,1080578,1050580,1040582 /

DATACKEY(1),1=132,2623/1020584,1040586, 1060588 ,20760594, 1060596,
1040600,1050602,1080632, 1080642, 1020648,1060650, 1080656,
1050652,1050658 1050680, 1040682,1040684,1050688,1040692,
1060694, 1040696 1050698,1020700,1060702,1060704,1020712,
1080714,1020716,1060724,1040726,1080752, 1030756,1040760,
1020764,1020766,1080768,1060770,1080774,1060776,1060788,
1070790,1040796,1040798,1030800, 1080806, 1040808,1090810,
1060816, 1L 40842, 1050844,1040846,1020848,1040850,1020854,
1060876,10+0880,1020882, 1040896, 1060888, 1060921,1080936,
1050946,1050954, 1050956, 1060958, 1060960, 1080966, 1060968,
1060992,1050996,1061012,1081014,1071016,1061018,1041020,
1061024 ,1061026,1081030,1051032,1051034,1061036,1021058,
1041050,1061052,1061060,1061084,1041086,1051122,1041088&,
1041090,1021092,1061096, 1061098,1051104,1061106,1141110,
1021112,1061114,1041118,1021120,104112* 1061126,1051130,
1061134,1051140,1031162,1021172,10617,  1141176,1081178,
1041180,1021182,1061184,1061186,1041190,1041200,1061202,
1021204,10412"6,1061212,1041214,26851268,22601284,26861270,
26871272,26881274,26911278,26941282,1041240,26951286,26961288/

DATACKEY(1),1=263,393)/26971290,27001294,27011296,22671300,1081256
,27041302,27051304,1041306,1061308,1061310,1041314,22751146,
1081144,22771150,1041148,1061336,1081340,1051342, 061344,
1021346,1021348,1021350,1061352,1021354,1061360,1061362,
1061364,1061368,1051372,1061374,1061376,1051378,1041384,
1061388,1061390, 1051392, 1051396,1021398, 1021400, 1071424,
1051426,1061428,1051430,1051434,1041436,1051438,1031440,
1051464,1061496,1061468,1081470.1061474,1061478,1051.82
1061484 ,1061494,1081504,1061506,1051508,1061510, 1051
1021516,27131544,27151546,1061606, 1071524,23281548
1081530,1081604,23311552,1031532,27171554, 1041542

1
1

t
, 7161550
, 1061558,

1071582,1041584,10615%6,1061610,1041612,1051614, 1041616,

1061618,1061620,108163.,1041638,1061634,1061650,1061652,
1061654,1061658, 1061694, 1061676,1031686, 1041696,1061700,
1061702,1061706, 1021712, 1061714,1071716, 1041722, 1061726 ,
1041724 ,1061728,27281730,27291732,1141746,1051742,1041744,
1021748,1061762,1061766,1021774,1051770,1041772,1081776,
1041780,1051784,1041788,27411794,1061802,1041808,1081810,
1041812,1051814,27451816,1041824,1061828,27461834,27471840 /

DATACKEY(1),1=394,520)/1021846,1061848,1041850,1081852,1061858,
1021854,27511868,1061872,1041878,1061882,1021874,1081876,

0
1
1
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1031880,1031884,1031886,1061890,1051892,1131894,1081896,
1081900,1061918,1061902,1041903,1051906,27521908, 1051926,
1041928,1021932,1061934,1061936,1041940,105°948,1041950,
1021952,1051962,1061964,1041970,1061972,105.974,1061976,
1061978,1061980,1021982,1051984,1061986,1061988,1061990,
1061992,1061994,1061998, 1090002, 1090024, 1090048,1090058,
1090066,1090200,1157202,29210258,1090266,1090310,27600438,
27630440,1150492,1090502, 1090638,1090686,1070812, 1090923,

1090926,27730928,27730930, 1090938, 1090946, 1090962,27681040,

27721044,1091082,1091094,1151102,1091128,1091142, 1091370,
1091602,27751136,1091338,1091512,27781556, 1091600, 1091646,
1091670,24851674,1091672,1091684,1091688,1091690, 1091792,
1091838,1091856,27801862,1091866,1091898,1091920,27831966,

1091996,26060136,26370498,26050132,26100158,2617024%,26010036,
26520780,26560838,26590890,26630950,26651008,22011023,26661038
,26671042,27841486,26580884,1091704,1091764,1050945,1070791,/

27870654,28100721,26300391
DATACKEY(1),1=521,550)/5¢0),1060856,1060857,1060858, 1060859,
1060860, 1060861,1050862,1050863,1050864,1050865,1050868,
1050866,1050869,1050867,1050870, 1050901, 1050902,1050903,
1030904, 1050905, 1050906, 1050907, 1050908,1030909, 1030910

DATACKEY(1),1=551,6003/2010010,2010030,28310038,2010060,2010198,

2010222,2010236,2010244,20° 3324,2010356,2010380,2010382,
2010386,2010420,2710496,201053¢,2010590,2010604,28370748,
2010758,2011164,2011386,2011498,2011736,2011750,2011786,

2011790,2011938,28551818,21603,2,29260394, 2090640 25880794,

2090940,2090990,2091598, ?86213*0 2091922, 0
1030912, 1030914, 1030915, 1030916, 1030917, 1030913 1070975,
1070976, 1070977,1070978

DATA(KEY(1), 1=601,731)/108094v, 1080044, 1080064, 1060114, 1080134,

1060138,26080148,1080150,1050154,1060160,1050178,1080190,
1080192, 1080204, 1040232,1020238,1060250, 1080252,1080312,
1060314, 1060316,1080330,1040332,1040344,1040350,1040358,
21390362,1040366,1040376, 1020392, 1080393,1020404, 1050414,
1020428,1080484,1060490,1030500,1040512,1060514,1040520,
*140544,1080631,1070636,26430634,1040706,1130708,1060710,
1080719,26560762,1080772,1080778,1040782,1060852, 1080786,
1080792,1080840,1040878,1060886,1040852, 1080894,1060942,
1060944,1070952, 1050964, 1080994, 1060998, 1081002, 1081010,
1061022,1061046,1061100,1061108,1041132,1061156,21561158,

1081168,26761165,1061196,26781194,1061198,1061218,26811264,

1061220, 26831266,1061222,1061226,1041228,1081230,1081232,
26891276,1061234,1061236,26921280,1081238,1081242,1081244,
1081246,1061248,26981292,1061250,1081252,1081254,27021298,
1041258,1081260,1051312,1061152,27071154,1081356,1051462,
1061466,27841488,1051518,1081500,1041522,1061526, 1081534,
1061540,1061622,1031580,1061608,1081624,1041626,1081440,
1041656,1081692,1081708,1031678,1131680,1051738,1141,68

DATACKEY(1),1=732,830)/1081710,1061718,1081778,27371734,1081720,

1041682, 1081782, 27441804, 1111844,1081796, 1041798, 1081800,
1041806.1041820,1081836, 1061842,27491942, 1081944, 1081860,
1021870,1081910,1041916,1021924,1061930, 1061946 1050653

29190014, 1090084, 1090334, 29200022, 1090191, 1090336, 29210214,
29210260,27700442,29220216,1091000,27770628,1090338,27700342,

1091006, 1090932,27730934,1091138,1090690, 1090630, 1091536,
27821830,1091864,27851954,1091832,1091968,1041490,1091958,
1060598 ,1040655,1020718,1040226,1041216,1040851, 1030646,
1041605,27931904, 1060331, 1061636, 1061366, 0 0
28100722,1060802 ,24600814,1070953, 1070637, 1071017,1071583,
1071525, 1050925 28080924, 1080720 1070979 1070980, 1070931,
1070982,1070983,1070984,1070985,1070986,1070987,1020911,
1020918,1020871,1020872,1020873,1020874,1020822,1020823,

406-412
413-419
420-426
427-433
434-440
441-4647
448-454
455-461
4672-468
469-475
476-482
483-489
490-496
497-503
504-510
511-517
518-520
521-529
530-536
537-543
544-550
551-539
556-562
563-569
570-576
977-583
564-590
591-597
598-600
601-605
606-612
613-619
620-626
627-633
634-640
641-647
648-654
655-661
662-668
669-675
676-682
683-689
690-696
A97-703
704-710
711-717
718-724
725-731
732-736
737-743
744-730
791-757
758-764
765-771
772-778
779-785
786-792
793-799
800-306
807-813
814-820
821-327
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1040733,1040734,1040666

DATACKEY(]),1=831,900)7/2010042,2010240,2010254,2010343,2010360,

2010426,2010750,2010754,2010804,2010922,2011004,2011160,
2011170,28431166,2011192,2011358,2011394,2011422,2011432,
2011502,2011520,2011628,2011642,2011648,2151822,2011826,
2090016,28570012, 29260396,2160723, 2171056 2171342, 28611054
2091538,2091960, 28651956, 0 0
2180460, 2180461,2180462., 2180550, 2180551 2170557, 2180610
2170620,2180855, 2180897, 2190398, 2190899, 2190900, 2180970,
2190971,2190972,2190973,2190974,2170988,2180730,2191070,
2191071, 2191072 2170923 ,2170875.,2170735,2170667,2170621
DATACKEY(1.,
1060318,1041492,1060162,1080194,29120488,29081528,1060140,
1081644,1061048,29140528,1080895,1080152,1081472,1090018,

1090020, 1090210,1090212, 0 0 0 ,2180398,4(0),

1060662, 1060731,1060732, 1060820, 1060821, 1040663 , 1040664,
1040665,1040617,1040618,1040619, 1040555, 1040556, 1080465,
1080466,1060463,1060464,1060552,1060553,1060554.1060614,
1060615,1060616,1060611,1060612,1060613, 1060660, 1060661,
1090090, 1090091, 1090095, 1090467, 1090468, 1090469, 1090099,
1090103,1090092, 1050096, 1090093, 1090097, 1090100, 1090285,
1090286,1090101,1090094,1090098,1090102, 1090104, 1090287,
1090294,1090105, 1090106, 1090288 ,1090289, 1090290, 1090291,
1090292,1090293, 1090295, 1090296, 1160297 1090470 1090471,
1090472,1090473,1090474,1090475, 0
DATACCLIMITCI, ), 121,2),4=1,70) / 260012, 1333018 250012 144001
3,0012,1380018,270012, 1133024,350012, 1170018260012, 132001
220017,1333018,190012,1350018., 330012, 1410018,300012, 136301
290012,1470018,200012,1213018,120012,1350018,150012, 126001
170012, 1440018,250012,1453018,340012,1140018,130012, 141001
130012,1290018,200012,1363018,250012,1303018,190012,147001
370012,°470018,320012,1230018,370012,1423018,340012, 142301
240012,1483018,350012,1380018,290012,1183018,310012,144001
260012,1410018,300012,1320018,330012,1483018,240012,138091
170012,1333018,360012,1483018,260012,1170018,300012,117001
360012,1440018,250012,1260018,250012,1393018,190012, 127301
250012,1380018,270012,1290018,180012,1290018,240012, 144001
330012,1440018,310012,1200018,220012.1393018,300012,145301
200012,1470018, 0,540012, "123018,270012, 153001
170012,1213018,2%0 1243018,210012,1453018,240G12,120001
280012,1423018, 1513018,170012,1393018,320012,126001
404512, 1465024, 1380018,260015,%153018,330012,114001
7

O

2 .
3 .
160012,1453018,2 ,1393018,190012,1380018,350012, 148301
DATACCLIMITCL, >, 1=1, =71,140)/250012,1410018,340012,123001
130012,1290013,1 423018,310012,1453018,330012, 145301
160012,1243018,3 333018,260012,1500018,330012, 139301
220012,1470018,2 :
380012,1423018,3
240012,1410018,1
300012,1380018,2
190012,1243018,1
300012,1230018,280
310012,1393018,2500
150012, 1303v18,3500
190012, 1393018 ,32J0
140012, 1260018 . £360
330012,1170018,2000
260012,1123018,2300
210012, 1350018, 3300
2600121423018 ,3300
280012,1440018 2700
DATACCLIMITCL, 3, 1=21,2)

393018200012, 1260018320012, 117001
410018,270012.1170018,320012. 124301
453018270012, 1500018290012 136301

0
0
0
2 H
0012,1

0012,1

0012,1

0012.1

0012,1

0012,1

0 ,}

A 153018,120012,130301
,1440018,1700

o1

o1

A

A

A

.1

=1

4
3
9
0
1
0
3
5
6
8

.
¢
'
.
¢
.

0
0
0
)
0
0
0
0
0
0
0
0

.1

,1230018,404515, 145301
,1160018,300012,151301
,1393018,270012,121301
14 1
2
1

012
2
2
2
J
2
2
2
2
2
2
2
2
2
2
2
2
% 23018,250012,14700
2

2

2

J

1
1
i
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1=901,1000)/1061476,1041224,1081914,1060592, 1020524,

00 00 00 00 00 00 00 0o 00 00 0O 0O 00 00 0O 00 0o

470018,290012, 14653018,
13018, 0,310012,1273018,
20018,250012,1333018,120012,1290018 /
1,2101/330012,1470018,30002, 1273018,

828-830
831-835
836-842
843-849
850-856
857-863
864-870
871-877
878-8¢ .
885-391
892-900
901-905
906-912
913-919
920-930
931-937
938-944
945-951
952-958
959-965
966-972
973-979
980-986
987- 993
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200012,1350018,310012,1320018,300012,1:73018,310012,1350018,
160012,1410018,220012,1453018,270012,1380018,180012,1423018,
280012,1140018,190012,1423015,280012,1320018,310012, 1433018,
250012,1153018,260012,1183018,340012,1483018,120012, 1363018,
290012,1513018,230012,1213018,260012,1513018,240012, 1350018,
370012,1410018,150012.,1423018,310012, 1513018340012, 1440018,
230012,1363018,210012,1260018, 240012,1320018,250012, 1230018,
300012,1140018.424512. 1463024, 140012, 1410018270012, 1470018,
360012,1410018,220012,1350018,200012, 1440018, 60012,1470018,
320012,1183018,180012,1453018,270012,1393018,170012,1453018,
290012,1500018,270012,1513018,320012,1440018,300012,1183%018,
230012,1453018,350012,1453018,240012,1423018,290012, 1240018,
300012,1200018,140012, 1320018,330012, 1350018, 300012, 1350018,
350012,1363018,260012,1213018,280012,1170018,250012, 1320018,
300012,1213018,180012,1213018,280012,1363018,170012, 1260013,

150012,1320018,+04512,1463024,280012,1213018,180012,1380018,

270012,1260018,280012,1200018,170012,1290018,340012, 1350018 /
DATACCLIMITCL, ), 1=1,2),4=211, 2953/270012,1303018,160012,1273018,

300012, 1440018.,230012, 1440018,300012, 1260018, 200012, 1273018,
230012,1273018,240012,1393018,260012,1290018,210012, 1483018,
220012.1410018,290012 1530018,240012,1230018,310012, 1260018,
340012,1363018.330012,1230018,370012,1483018,320012,1423018,
190012,1200018,230012,1423018,300012,1500018,210012,1423018,
210012,1183018,290012,1380018,290012,1273018,290012, 1303018,
370012,1440018,320012,1410018,290012,1200018,340012,1410018,
120012,1333018,19001?,1410018,290012,1410018,290012,1230018,
230012,1123018,260012,1470018,240012,1500018,300012,1153018,
290012,1483018,160012,1380018,230012,1243018,160012, 1440018,
14(0),200012,1380018,12¢0,210012, 1303018,4(0),250012, 1500018,
190012,1213018,270012,1153018,220012,1440018,0,0,250012,
1350018,0,0,  210012.1410018,250012,1200018,220012, 1320018,
350012, 1391521,310012, 1243018, 300012, 1483018, 340012, 1453018,
320012,1470018,280012,1243018,320012,1513018,330012,1183018,
250012,1183018 220012,1123018,290012,1170018,270012, 1363018,
012,1273018,180012,1243018,280012,1290018,170012,1410018 /
IT¢1,0),10=1,2),4=296,370)/320012,1213018,210012,120001.,
310012,1%03018,320012,1320018,320012,1453018,310012, 1470018,
414512,.463024,320012,1393018,210012,1134022,270012,1350018,
300012, 1303018,110012,1423018,320012, 1380918,350012,1410018,
310012,1380018,310012,1151022,250012,1183018,150012, 1363018,
340012,1153018,160012,1213018,370014,1393018,210012,1243018,
210012,1153018,130012,1303018,320012,1153018,350012, 1393018,
290012,1243018,260012,1363018,330012,1423018,4(0),280012,
1230018,424512, 1443024,4(0), 140012, 1290018, 190012, 1363018,
2(0),380012,1410013,2¢0),200012, 1483018,210012,1170018,
414512, 1443024,260012,1440018,240012,1123018,240012,1273018,
170012.1423018,340012,1393018,200012, 1423018, 260012, 1230018,
230012,1200018,240012,1333018,260012,1483018,200912,1170018,
220012,1183018,220012,1213018 230012,1230018,230012,1260018,

270012,1183018.210012,1230018,380012, 1470018, 225012, 1530018,
250012,1273018,300012,1243018,250012,1123018&,220012,1500018,

270012,1200018,404016,1440018,240012,1470018,250012,1213018,
/

230012, 1393018 210012,1273018,4(0),350012,1423018

DATACCLIMIT(I, D), 121,2), 02371, 443)/280012,1393018,270012,1483018,

330012, 1500022 220012,123001%,260012,1260018.310012,1500018,
290012, 1320018.240012,1453018,190012,1290018,210012, 1440018,
300012,1333018,250012,1483018,2(0),270012,1230018,
1410018,220012,1363018,270012,1440018,310012 13630
190012,1453018,240012,1213018 3,
1243018,210012,1380018,140012 12600
1423018,2¢0),270012,1273018,1 2,

1350018 01

0
3
300012,1470018,170012, 0

143-146
147-150
151-154
155-158
159-162
163-166

371-372
373-376
377-380
381-384
385-389
390-394
395-398
399-403
404-407
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DATACCLIMITCI, J.,

380012,1453018,240012,1243018,280012,1350018,280012,1513018,
160012,1290018,170012,1303018,270012,1243018,220012,1273018,
120€12,1410018,280012, 1303018, 0, 0,330012,1363018,
250012,1530018,310012, 1423018, 220012,1260018,260012, 1200018,
250012,1423018,270012,1333018,220012,1423018,340012,1500018,
260012,1303018,250012,1140018,270012,1453016,220012,1153018,
290012,1290018,280012,1153018,160012,1230018,220012,1140018,
290012,1440018 320012, 1350018,260012,1140018,210012,1153018,
200012,1200018,280012,1383018,260012,1243018,310012,1230018
DATA((LIMIT(],J),I=1,2),J=444 550)/100012,1483018 30012,1410018,
40012,1423018,50012,1483018,90012, 1453018, 40012,1440018,9001
1410018,2¢0),40012, 1470018, 110012, 1513018,4(9),90012, 1423018
100012,1513018,80012,1410018,60012,1500018,430012,1470018,
100012, 147001860012, 1440018, 4(0), 20012, 1495020,70012, 144001
80012,1423018, 7 +,20012,1513018,50012,1453018,90012, 1440018
60012,1453018  w012,1410018,10012,1440018,50012,1440018,2(0)
30012, 1526018, 50012,1513018,2(0),60012,1410018, 104515, 153001
110012,1500014,2¢03,50012,1470018,70012,1470018, 100012, 15000
,30012,1523018,40012,1560018,90012,1433018,20012,1410018,2(0
50012, 1423018, 7001“,1453018,30012, 423018,2(0,80012, 1453018
32(0),30012, 1440018,50012, 1500018, 360012, 1363018, 420012,
1470318, 160),320012,1140018, 350012, 1140018, 350012, 1183018,
330012,1243018,340012,1200018 340012,1243018,320012,1290018,
320012,1303018,330012,1320018,340012,1320018,350012,1320018,
340012,1333018,350012,1333018,340012,1350018,350012,1350018,
360012, 1380018360012, 1393018,370012,1380018,370012, 1393018
380012,1380018,380012,1393018,390012,1380018,390012,1393018,

390012,1410018,390012, 1423018
1=1,2),J=551,600)/320048,1380072,320048,1140072

/
.0

,0,280048,1500072,360048,1500072,280048,1440072,240048,1500072
,160012,1200072,320048,1440072,240048,1080072,200048,1440072,
200048,1080072,200048,1380072,120048,1440072,120048,1260072,
360048,1320072,320048,1200072,320048,1260072, g,
3600481380072, 360048, 1440072160048, 1380072,280048, 1140072,
400043,1380072, 320048 1500072,280048,1320072,400048,1440072,
240048,1200072,0,0,40048,1560072,0,0, 40048 , 1380072,0,0,48,
1500072,40048 , 1440072, 40048,1500072,0,0, 481380072,

0, 0. 0, 0,380012,1453018,390012, 1440018,
390012,1453018,390012,1470018,390012,1483018,380012. 1483018,
400012,1440018,400012,1453018,400012,1470018,400012,1483018 /

DATA((LIM[T(I,J).I=1.2),J:601 67251230012,1333014 120012,1320018,
120012,1350018,220012,1200018,210012, 1333018, 200012, 1140018, 0,
0,110012,1290018,160012,1350018, 190012, 1183018,290012, 1350018,
240012,1290018,130012,1350018,200012, 1333018,230012.1410018,
310012,1410018, 140012, 1230018, 180012, 1350018, 170012, 1363018,
150012,1273018,150012,1230018,140012,1363018,140012,1440018,
16001%,1393018, 120012, 1423018,260012, 1453018, 0, .
20001¢,1433018,190012,1440018,300012,1410018,105014,1320018,
300012,1530018,290012,1333018,340012,1470018,160012,1320018,
202020,1153018.390012,1460018,280012, 1470018, 170012, 1273018,
180012,1393018,270012,1410018,140012,1303018,393015,1463024,0,
0,220012,1380018,280012,150001&,180012,1273018,190012,1320018,

0,180012,1303018,230012,1320018,230012, 1513018,
350012,1153018,210012,1290018,150012, 1333018, 230012, 1350018,
110012,141001%,200012,1230018,200012,1410018,110012,1333018,
310012,117001°,240012.,114C018,394512, 1443018, 280012, 1386018 ,
240012,1303018,320012,1200018,220012,1290018,200012,1320013,
170012,1243018,130012,1260018,310018,1260018,330012,1230018 /

DATAC(LIMITCT,J), 121,2),J=673,75017250012,1513018, 140012, 1273018, 0
,0,110012,1303018,0.0,340012,1213018,0,0, 140012, 1243018, 18001~
,1230018,0,0,190012,1260018 0,0,340012,1170018,220012,117001¢,,
210012,1470018,220012,1303018,180012,1363018,0,0,240012,

oo

408-411
412-415
416-419
420-423
424-427
428-431
432-435
436-439
£40-443
444-445
446-649
450-456
457-460
461-466
467-472
473-477
4783-482
483-4687
488-492
493-497
498-516
517-528
529-532
532-536
537-540
541-544
545-548
549-550
551-552
553-557
558-561
562-56%
566-969
570-573
574~577
578-583
584-538
589-592
593-596
597-600
601-602
603-606
607-611
612-615
616-619
620-623
624-627
628-631
632-635
636-639
640-643
644-643
649-652
653-6%6
657-1,00
661- 664
667-668
£69-672
673-674
675-680
681-636
687-690

103
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2300
DATA%(LIF

1170018,160012,1260018,0,0,130012,1320018,230012, 1303018,
130012,1333018,210012,1320018,240012,1153018,0,0, 180012,
1260018,230012,1290018,200012,1303018,0,0,230012, 1380018,
150012,1350018,280012,1333018,190012,1230018,0,0,170012,
1320018,260012,1320018,210012,1213018,0,0,320012, 1363018,
250012,1290018,220012,1500018,200012, 1183018,130012, 1363015,
150012,1243018,250012,1170018,380012,1440018,330012,1200018,
160012,1363018,230012,1500018,140012,1350018,150012,1410018,
210012,1363018,240012,1363018,360012,1423018,280012, 1483013,
320012,1333018, 360012,1470018,250012,1363018,310012,1183018,
190012,1303018,0,0,180012,1320018,220012,1483018, 160012,
1333018,0,0,280012,1530018,190012, 1333018,270012, 1423018,
200012 1290018,100012,1490018,100012,1414518,110012, 1363018,

012,1170018. 0, 0,180012,1303018,160012,1303018 /

ITCL,4),1=1,2),42751,8303/350012,1470018,110012,1350018,

70012,1380018,300012,1423018,310012,1213018,230012,1140018,

310015,1320018,0,0,70012, 1423018,80012,1483018,0,0,50012,
1410018,50012,1483018,8¢0),60012,1423018,0,0,40012,1523018,0,
,70012,1410018,40012,1453018,0,0,10012,1490018,40012,1510018,
90012,1500018,90012,1470018,0,0,40012,1483018,0,0,80012,
1500018,10012,1423018,210012,1500018,83012,1514019,310015,
1273018,243018,1523015,290012,1513024,200012,1470024,160012,
1440024,270012,1525018,120012,1300024,160012,1390012,0,0,
332014,1145012,201521,1170018,220012,1133024,6¢0),280012,
1123018,0,0,392016,1434020,392017,1471018,404016,1470018,
420012,1450024,430012,1453018,351512, 1363020, 0, 0.
133012,1360015,410012,1440018,410012,1453018,410012,1470018,
410012,1483018,420012,1440018,420012,1453018,420012, 1483018,
430012,1440018,430012,1483018,360012,1483018,360012, 1500018,
330012,1500018,330012,1513018,340012,1513018,350012,1513018,
310012,1513018,310012,1530018,260012,1513018,760012, 1530018.
220012,1513018

DATACCLIMITCI, ), 121,2),0=831,900)/200048,1220072,280048, 1380072
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500
DATAé(LlM

120048,1200072,80048, 1320072 ,240048, 1440072240048, 1380072,
160048, 1260072,200048, 1140072,280048, 1080072, 280048, 1200072,
200048,1260072,240048,1140072,80048,1260072,0,0,120048, 133007
,160048,1320072,280048,1260072,200048,1200072,240048,132C072,
240048,1260072,320048,1320072,200048,1500072, 120048, 1320072,
120043,1140072,800¢ 8 1380072,160048,1440072,48,1440072,4€0),
80043, 1560072, 2800 +8, 1560072 , 280048, 1620072 ,0,0, 80048, 1440072,
800%3,1500072,10(( ), 80048, 1080072 80048, 1140072 80048,1200072,
120048, 1080072,12 048,1140072, 120048, 1500072, 160048, 1080072,
160048.,1500072,3.0048, 1080072 360048, 1080072,360048, 1140072,
360048,1200072,560048,1260072,400048,1080072,400048,1140072,
400048,1200072,400048. 1£60072,400048,1320072,400048,1500072,
240048,1020072,440043,1380072,440048,1440072,440048,1500072,
360048,1560072,320048,15600:°2,240048,1560072,200048, 1560072,
160048,1560072, 0

0, . 0, 0 !
DATACCLIMITCL, ), 1=1,2),=901,930)/340015,1153018,340015,1170018,

110012,1350024,330015,1213018,300012,1513024.155012,1241521,

(=]

2

213018,1500018,194515,118301%,130012,1350024,4(0),200012,
1151022, 140012,1350024,134010v,1260018,0,0,114016,1333018,
110012,1?00018,152020 1363018 14519,1470018,14515,1453018,
2,1543018,60012 1543018,f{0) 120048,960072 8(0) /
I7Cl, ),l:1,2),J=93I,1f00 1210012, 1140018,270012, 1123018,
0012,1140018,310012,1140r 18,316012, 1153018,200012 1500018.
200012,1513018,210012,151"018,160012,1470018,170012,1470018,
180012,1470018,120012,14/9018,130012,1440018,100012, 1320018,
110012,1320018,110012,1200018,110012,1273018,120012,1260018,
120012,1273018,130012,1273018,160012,1200018,170012,1200018,
180012,1200018,190012,1140018,190012,1153018,190012,1170018,
200012,1123018,210012,1123018, 10012,1410018, 20012,1422018,

691-695
696-699
700-704
705-708
709-713
714-717
718-721
722-725
726-729
730-733
734-737
738-742
763-746
747-750
751-752
753-756
757-761
762-771
772-776
777-781
782-785
786-789
790-794
795-800
801-805
806-809
810-813
814-817
813-821
822-825
826-829

830
831-832
833-836
837-840
841-845
346-849
850-853
854-859
860-364
865-873
874-477
878-281
882-385
886-889
890-393
894-397
892-900
901-902
9(3-906
907-911
912-916

957-960

Jo3
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20012,1440018,80012,1440018,100012,1440018,10001
30012,1453018,20012,1500018,10012, 1453018,20012,
1470018,20012,1470018,30012,1470018,40012,147001
18,30012,1483018,10012,1483018,20012,1483018,100
30012,1500018,40012,1500018,70012,1500018,30012,
1513018,40012,1513018,40012,1530018,40012,1543018,
18,60012,1513018,60012,1530018,70012,1513018,70012,
70012,1543018,80012,1513018,80012,1530018,90012,15
1530018,100012,1530018,110012, ,530018,6¢0)

DATA (NM1(1),1=1,99) /7HABMINGA, 7HADAVALE, 8HADELAIDE, SHAJANA,
6HALBANY, 7HALBERGA, 7HALCOQTA, SHALROY, 10HANA BRANCH, 9HANDAMOOKA
,9HANGLEDOOL , 8HANKETELL , 10HARNHEM BAY , 6HASHTON, 8HATHERTON,
10HAUGATHELLA, 7HAUGUSTA, 7HAURUKUN,, 8HAUVERGNE , 10HAVON DOWNS,
10HAYERS ROCK, 3HAYR, 10HBAIRNSDALE, 10HBALLADONIA, 8HBALLARAT,
9HBALRANALD, 83HBARALABA, 6HBARKER, 6HBARLEE , 7HBARNAT(Q, 8HBARROLKA,
6HBARTON, 8HBATHURST , 3HBEDQURIE , 8HBEETALOO, 4HBEGA, 6HBELELE,
9HBENCUBBIN, 7HBEND1GO, 7HBENTLEY, 7HBETOOTA, 9HBILL ILUNA,
10HBIRDSVILLE, 9HBIRKSGATE, 10HBIRRINDUDY, 8HBLACKALL , 3HBOOL IGAL ,
9HBOORABBIN, 6HBOUL 1A, 6HBOURKE , SHBOWEN , 7HBREADEN, 10HBREMER BAY,
8HBR | SBANE , 6HBROOME , 6HBROWNE , SHBUCHANAN , 6HBULLER, 6HBULLOO,
9HBUNDABERG , 9HBURKETOWN , 9HBURNABBIE, 6HBURNIE, SHBURRA, 4HBYRO,
9HBUSSELTON, 6HCAIRNS, 10HCALLABONNA , JHCAMOOWEAL , RHTANBERRA,
10HCANTERBURY , 9HCAPE ARID, 10HCAPE SCOTT, 9HCAPE ‘YORK, SHCOBAR,
10HCARGELL [GO, 8HCHARNLEY , 8HCHILDARA, 10HCHIYCHIL!.A, 8HCHOWILLA,
8HCLERMONT , 9HCLONCURRY, 4HCOBB, 4HCOEN, SHCOLAC, 6HCOLL IE, 4HCOOK ,
7HCOLL[ER, 9HCONNEMARA, 8HCOOK TOWN , BHCOOMPAN A, 6HCOQPER, 6HCOPLEY,
8HCORDILLO, 7HCORNISH, 8HCORRIGIN, 9HCROSSLAI [, 7HCROYDON, 3HCUE /

DATACNMI(1),1=100,199) /6HCULVER, SHCUNDEELEE, 11HCUNNAMULLA, SHDALBY,
10HCURD IMURKA , 9HCURNAMONA , 9HDALIOUSIE , 7HT AME TER, 6HDARWIN,
8HDELAMERE, 10HDENIL IQUIN, SHDERBY , 9HDEVON'-0RT , 6HDOBBYN, SHOUBBO,
7HDONGARA, 7HDORRIGO, 8HDRYSDALE, 8HDUAR[VuA, 7HDUCHESS , 7HDUKETON,
TOHDUMBLEYUNG , 6HDUMMER , 8HEBAGOOLA, 9HECUYSTONE , $HEDEL , 6HEDMUND ,
8HEDJUDINA, 10HE INASLE [GH, 7HELKEDRA , BHELL [STON, 7ZHEMERALD,
S8HENNGONIA , 8HEROMANGA , 9HESPERANCE , JHEUABALONG, SHEUCLA, 4HEULO,
7HEVERARD, SHF INKE , 7HFOG BAY, 6HFORBES, 7HFORREST, 10HFREW RIVER,
6HFOWLER, SHFROME , SHGAIRDNER, GHGALBRAI TH, 7HGAL ILEE , SHGASON,
10HGEQRGETOWN , S4GERALDTON, 9HGILBERTON, SHGILES, 9HGILGANDRA,
9HGLENBURGH, 9HGL ENGARRY , BHGOULBURN , 4HGOVE, 7HGRAFTON, 7ZHGUNANYA,
6HGYMPIE, 10HHALE RIVER, 8HHAMILTON, 10HHANN RIVER, 8HHASTINGS,
3HHAY, 9HHAY RIVER,6HHELENA, 7HHENBURY , 7HHERBERT, 10HHILL RIVER,
6HHOBART, 7HHOLROYD, 8HHOMEBOIN, 7HHORSHAM, 8HHUCK 1 TTA, 9HHUGHENDEN
. 4HHUGON, SHHYDEN, 6H1NGHAM, 10HINNAMINCKA,9HINNISFAIL, 8HINVERELL,
7HIPSWICH, 7HIVANHOE , 7HJACKSON, 7HJERI CHO, 1T0HJERILDERIE , 6HJUNDAH
, 7HJUBILEE, 10HKALGOORL IE, 9HKATHERINE , SHK IMBA, 9HK INGOONYA,
9HK INGSCOTE , 8HK INGSTON, 10HK IRKALOCKA, 7HKULGERA, 8HKURNALPT /

DATA(NM1(1),1=200,301)/9HLA GRANGE, 9HLAKE EYRE,9HLANSDOWNE,
SHLARRIMAH, 10HLAUNCESTON, 8HLAVERTON, GHLAWN HILL,6HLENNIS,
7HLEONORA, 8HL IMBUNYA, 7HL INCOLN, 7HL INDSAY , 9HL ISSADELL , SHLOUTH,
S9HLONGREACH, 8HLOONGANA, SHLUCAS , 9HMACDONALD, QHMACHATTIE , 4HMANN,
6HMACKAY , 8HMACKUNDA , 7THMACLEAN, 6HMADLEY , 6HMADURA, 8HMAITLAND,
7HMALCOLM, 10HMALLACOOTA, 6HMANARA, 7HMANDORA , 7HMANEROO, 7ZHMAN L LA
,6HMANUKA, 10HMARBLE BAR, 6HMARREE, SHMASON, 7HMAURI CE , 9HMEL BOURNE
, 8HMENINDEE , 7HMENZIES, 7HMILDURA, 1TOHMILINGIMBI, 10HMIL LUNGERA,
10HMILPARINKA, 8HMIN IGWAL , 7ZHMINILYA, 8HMITCHELL , SHMONTO, SHMOORA,
SHMOREE , 10HMORNINGTON, 6HMORR1S , 7HMOSSMAN , 9HMT BARKER,6HMT [SA,
8HMT BRUCE,QHMT COOQLON,9HMT DOREEM,10HMT EGERTON,OQHMT EVELYN,
9HMOUNT 1SA,9HMT LIEBIG, 10HMT MARUMBA,8HMT PEAKE,9HHMT RAMSAY,
GHMT RENNIE,7HMT THEQ, 10HMOUNT THEOQ,9HMT WHELAN,8HMT YOUNG,
TOHMUNDUBBERA , SHMUNRQ, 6HMURGOO, 10HMUTTABURRA, 7HMCDILLS,
8HMC DILLS,8HMCKINLAY,9HMC KINLAY, 7HNABBERU, 8HNAPPERBY ,
19HNARACOORTE , 7ZHNARETHA, 8HNARRABR , 10HNARRANDERA, 9HNARROMINE,
SHNEALE , QHNEWCASTLE , 9HNEWDEGATE , 6HNEWMAN , SHNINGALOO, 7HNINGHAN,

961-964
965-968
969-973
974-977
978-981
982-986
987-990
991-994
995-000
1- 4
5- 10
11- 15
16- 20
21- 25
¢~ 31
3- 37
35- 42
L3- 47
48- 53
S4- 59
60- 65
66- 70
71- 75

285-29)
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0 9HNOOL YEANA, 8HNOONAERA , 10HNOONKANBAH, ZHNOORINA, 9FJORMANTON, 291-295
R SHNORSEMAN, GHNULLAGI NE, 9HNULLARBOR, SHNUYTS, ZHNYMAGEE , 6HNYNGAN/ 296-301
DATA(NM1( 1), 1=302,398) /8HOATLANDS, SHOLARY , 6HONSLOW, 10HOODNADATTA,  302-305
A 6HOOLDEA, 10HORFORD BAY, 7ZHORROROQ, SHOUYEN, 10HPARACHILNA, SHPERTH 306-~311
B ,9HPEAK HILL,6HPELLEW, 9HPEMBERTON, 6HPENDER, 6HPENOLA, 8HPERCIVAL 312-317
C ,9HPERENJOR1, 10HPINE CREEK,8HPINJARRA,8HPINNAROO,9HPLUMRIDGE, 318-322
D 10HPOOLOWANNA, 9HPOONCARIE, 10HPT AUGUSTA, 10HPT CLINTON, SHRASON, 323-327
E 10HPORT DAVEY, S8HPT DAVEY, 10HPT HEDLAND, 10HPORT KEATS,6HRANKEN, 328-332
F 8HPT KEATS, 8HPORTLAND, 10HPT LANGDON, 10HPROSERPINE,7HPYRAMID,  333-337
G 10HQUEENSTOWN, 7HOUILPIE, 6HOUOBBA, SHRAWL INSON, 9HRED RIVER, 338-342
H 7HRENMARK , 8HR [ CHMOND , 6HROBERT , 9HROBERTSON, 7HRODINGA, 4HROMA , 343-348
[ 9HROEBOURNE , 8HROY HILL,6HRUDALL , 6HRUNTON, 4HRYAN, 9HSANDSTONE, — 349-354
J 6HSAHARA, 4HSALE, 10HSANDY CAPE,SHSCOTT, 7HSEEMORE, QHSHARK BAY,  355-360
K 9HSINGLETON, 10HSIR SAMUEL ,8HSMITHTON, TOHSPRINGSURE, 7HSTANLEY, 361-365
L 10HSPRINGVALE , 9HSTANSMGRE , 9HST ARNAUD,9HST GEORGE ,9HSWAN HILL, 366-370
M 1O0HSTRZELECK I, SHSURAT, 6HSYDNEY, 8HTABLETOP, 6HTALBOT, 3HTAMWORTH, 371-376
N 10HTALLARINGA, SHTAMBO, 6HTANAMI , 8HTANGORIN, 8HTARCOOLA, 6HTARQOM, 377-382
0 10HTENNANT CK, 9HTHROSSELL ,9HTICKALARA, 9HTOBERMORY,8HTOOMPINE, 383-387
P 7HTORRENS , 9HTORRES ST, TOHTOWNSVILLE, 7HTRAINOR, 9HTRUANT 1S, 388-392
0 8HTUREE CK,9HULLADULLA, 4HURAL ,9HURANDANGI , 8HURAPUNGA , 6HVERNON/ 393-398
DATA(NM1(1),1=399,500)/7HURISIND, SHWAGGA , 6HWATGEN, SHWALSH, SHWANNA, 399-403
A JHWALGETT, 10HWALLHALLOW, 10HWANGARATTA , 9HWARBURTON , 8HWARRAGUL ,  404-403
B SHIARRT, 7ZHWARRINA, 7HWARW! CK , HWATERLOO, 9HWAVE HILL , 8HWESTWOOD, 409-414
C 4F WEBB, SHWE TPA, SHHELLS, 9HWE SSEL 1S, 7HWHYALLA, 8HWIDE BAY, 415-420
D 9 {WILCANNIA, 6HWILSON, 6HWILLUINA, 8HWI NDORAH, 8HWINTINNA, 6HWINTON, 421-426
E 10HWOLLONGONG , 9HWOODROFFE , 8HWOORAMEL , 7HWYANDRA, SHWYLOO, SHWYOLA 427-432
F ,6HYALGOO, SHYAMP 1, 6HYANREY, 1 OHYANTABULLA, 6HYARDEA, 7HYARINGA,  433-433
G 10HYARRALOGLA, 6HYARRIE, 7HYOUANMI , 7HYOWALGA, 7HZANTHUS, 4HABAU,  439-444
H 6HAITAPE , 7HAMBUNT I, SHARAWE , 4HAROA, SHBOGIA,5HBO1GU, 7HBUKA IS,  445-451
1 4HBUNA, 8BHCALVADOS, 9HCP NELSON,9HCP RAQULT, 4HDARU, 7HDEBOYNE, 452-457
J 9HFLY RIVER, 7HGASMATA, 6H(HUON) , 4HKALO, 7HKARAMUI, 10HKAR KAR [S, 458-463
K 9HKARKAR 1S, 7HKAVIENG, 6HK IKORI, SHK IWAT,8HL KUTUBU, 8HL MURRAY, 464-469
L SHMABUA , 6HMADANG , 4HMAER , 7HMARKHAM, 9HMAY RIVER, 6HNINIGO, 4HRAMU, 470-476
M 9HMASSAU 1S, 9HNAMATANAL, SHPOMIO, 10HPT MORESBY, SHRAGG! , 6HROSSEL 477-482
N . SHSABLE , 6HSAGSAG, 7HSAG SAG, 8HSALAMAUA, 7HSAMARAT , 4HSAMO, 4HTAUU 483-489
g ,GHTUET, 6HVANIMO, 7HVITU IS, SHWABAG, 3HWAU, SHWEWAK , 9HWUVULU 1S, 490-496

4HY'JLE, T70HBARROW 1S ,7HDEAL IS,9HBARROW CK ! 497-500
DATA(NM1(1),1=501,550)/9HBEDOQUT 1S, 9HBROWSE 1S,9HALICE SPR, 501-503
A SHHERON. 1S, 10HILLOGWA CK,8HJULIA CK,7HKING 1S,9HL AMADEUS, 504-508
B 6HL EYIE,10HL JOHNSTON,8HL MACKAY, 8HPERCY 15,10HJOANNA SPR, 509-513
C SHSEPIK, 7HTALASEA, BHKERSAINT , 8H(HOBART) , 9HFRASER 1S, 514-518
D 9HGROOTE 1S,6HCOBHAM,30(1H ) !/ 519-550
DATACNM1C1), 1=551,600)/9HADELAIDE, 7HAL BANY = , 10HALICE SPR«, 951-553

A SHARMIDALE , 7HBODALLA, 7HBOURKE + , GHESR 1 SBARE + | 71igiCOME + 554-958
8 GHCANBERRA® , QHCARNARVON , GHCLERAONT 4, /HELOATES 10HLLONCLRRY +, 559-563
C 9HCOOKTOWN+ , 7HDARWIN+, 104DU_COUED C, 10HESPERANCE * , 4HEYRE, 564-568
D 8HHALLS CK,9HHAMILTON#, 10HMELBOURNE* , 10HNORMANTON* , 6HPERTH: , 569-573
E 6HSTOKES , 7HSYDNEY * , GHTARCOOLA+ , BHTASMANIA, 7HWILUNA~ , 574-578
F TOHTORRES ST+, 8HCHOISEUL ,8HCOCOS 1S, 10HFLY RIVER«,9HHOLLANDIA, 579-883
G 8HKAVIENG' 3HLAE 6HRABAUL , 10HNORFOLK. 1S, 6HWEWAK* 12¢1H ) ! 584-600
DATA(NMZ(1), 106)/10HALICE SPRI, 3HNGS, 10HALL IGATOR , SHRIVER, 1- 4
A 10HARNHEM BAY 7H - GOVE, 10HBALFOUR DO 3HUWNS, 10HBARROH CRE,ZHEK  5- 10
B , TOHBARROW 151, 3HAND, 10HBATHURST 1,143, 10HBATHURST 1, 5HSLAND, 11- 16
C 10HBAUHINIA D, 4HOWNS, 10HBEDOUT 1SL,3HAND, 10HBILLAKALIN, 1HA, 17- 22
D 10HBLOODS RAN,ZHGE, 10HBLUE MUD B,Z2HAY,10HBONNEY WEL,1HL, 23- 28
E TOHBRIGHTON D, 4HOWNS, 10HBROKEN HIL, 1HL, 10HBROWSE 1SL,3HAND, 29- 34
F TOHBRUNETTE D, 4HOWNS, 10HCALVERT HI,3HLLS, 10HCAMBRIDGE ,4HGULF, 35- 40
G 10HCAMDEN SOU, 2HND, 10HCAPE BEATR, 3HICE, T0HCAPE MELVI, 3HLLE, 41- 46
H 10HCAPE VAN D,SHIEMEN, 1TOHCAPE WEYMO, 3HUTH, 10HCHARLEVILL, 1HE, 47- 52
I 10HCHARLOTTE ,6HWATERS, 10HCHARTERS T, 5HOWERS, 10HCLARKE RIV, 53- 57
J ZHER, 10HCOBHAM LAK, 1HE, 10HCOBURG PEN,7HINSULAR,10HCOFFS HARB,  58- 63
K 3HOUR, 10HCOOBER PED, 1HY, 10HCOOTAMUNDR, THA, 10HDALY WATER, 1HS, 64- 70
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L 10HDAMPIER - , 10HYARRALOOLA, 10HDEAL [SLAN, 1HD, 10HDIRRANBAND, 7°-75
M THI, 10HDIXON RANG, 1HE, T0HDONORS HIL, THL, 10HDURHAM DOW,Z2HNS, 76- 82
N 10HFERGUSSON , SHRIVER, 10HFLINDERS I,5HSLAND, 10HFL INDERS ,1HS, 83- 88
0 1OHGLENORMIST, 2HON, 10HGOONDIWIND, 1HI, T0HGORDON DOW, ZHNS, 89- 94
P 10HGREEN SWAM,6HP WELL, 10HHARDING SP,4HRING, 10HHELEN SPRI, 95- 99
0 3HNGS, 10HHERMANNSBU, 2HRG, 10HHERON [SLA,Z2HND, 10HIRWIN INLE,1HT/ 100-106
DATA(NM2(1),1=107,198) /10HHIGHLAND R, 4HOCKS, 10HHODGSON DO, 3HWNS, 107-110
A 10HILLOGWA CR,3HEEK, *0HJARDINE RI,3HVER, 10HJCANNA SPR,3HING, 111-116
8 10 JUL TA CREE, THK, TOHJUNCTION B, 2HAY, 10HKELLERBERR, 2HIN, 117-122
L ‘OHKENNEDY RA, 3HNGE, 10HKING ISLAN, 1HD, 10HKOPPERAMAN, 2HNA, 123-128
D JOHLAKE AMADE, 2HUS, 10HLAKE JOHNS,3HTON, 10HLAKE MACKA,1HY, 129-134
E 10HLANDER RIV,2HER, T0HLENNARD Ri,3HVER, 10HLONDONDERR, 1HY, 135-140
F 10HMADURA - 8, 8HURNABBIE, 10HMALCOLM - ,9HCAPE ARID, 141-144
G 10HMARYBOROUG, THH, 10HMEDUSA BAN, 2HKS, 10HMEEKATHARR, 1HA, 145-150
H TOHMELVILLE I, 5HSLAND, 1OHMELVILLE [,1HS, 10HMONDRAIN [,5HSLAND, 151-156
l 10HMONDRAIN 1, 1HS, 10HMONTAGUE S, 4HOUND, 10HMOUNT ANDE, 4HRSON, 157-162
J 10HMT ANDERSQ, 1HN, 10HMOLINT BANN, SHERMAN, 10HMT BANNERM, 2HAN, 163-168
K 10HMOUNT BARK, 2HER, 10HMOUNT BRUC, 1HE, 10HMOUNT COOL, ZHON, 169-174
L 10HMOUNT DORE, 2HEN, 10HMJUNT DRUM, 4HMOND, 10HMT DRUMMON, 1HD, 175-180
M 10HMOUNT EGER, 3HTON, 10HMOUNT ELIZ, 5HABETH,10HMT ELIZABE,2HTH, 181-186
N YOHMOUNT EVEL ’PY‘,.’Hﬂ”U”T LIEB, 241G, T0RMOUNT MARU, THABA, 187-192
a 10HMOUNT PEAK . THE , 1UHMOUNT PHIL , 4HLIPS, 10HMT PHILLIP, THS / 193-193

DATA(NM2(1), 12199, 298 /10HMOUNT RAMS , 2HAY , 10HMOUNT RENN, ZHIE, 199-202
A 10HMOUNT SOLI, 5 TAIRE,1QHMT SOLITAI,2HRE, 10HMOUNT WHEL,2HAN,  203-208
8 10HMOUNT YOUN, 1HG, 10HMURLOOCOPP, 2HIE, 10HMC LARTY H,4HILLS, 209-214
C TOHMCLARTY HI,3HLLS, 10HNEWCASTLE ,6HWATERS, 10HPANDIE PAN,3HDIE 215-220
D , TOHPATERSON R, 4HANGE, 10HPERCY 1SLA,3HNDS, 10HPORT AUGUS,ZHTA, 221-226
E 10HPETERMANN , 6HRANGE®, 10HPORT CLINT,2HON, 10HPORT HEDLA,ZHND, 227-232
F 10HPORT LANGD,2HCN, 10HPRINCE PEG,3HENT, 10HROBINSON R,4HANGE, — 233-238
G 1OHQUEENSCL I, 1HF, 1OHRAVENSTHOR, ZHPE, 10HROBINSON R, 4HIVER, 239-244
H 10HROCKHAMPTO, THN, 10HROPER RIVE, 1HR, T0HRUTLAND PL,4HAINS, 245-250
I 10HSANDOVER R, 4HIVER, 10HSIMPSON DE, 10HSERT NORTH,1QHSAINT ARNA 251-255
J ,2HUD, 10HSAINT GEOR,2HGE, 10HSTREAKY BA,1HY, T0HTALLANGATT, 1HA, 256-262
K 10HSIMPSON DE, 10HSERT SOUTH, 10HSQUTHERN C,4HRQSS, 10HTANAMI EAS 263-267
L . THT, 10HST LAWRENC, 1HE, 10HSOUTH LAKE,6H WOODS, 10HSAINT LAWR,  263-273
M 4HENCE , TOHTANUMBIRIN, 1HI, 10HTHURSDAY 1, 1HS, 10HTWEED HEAD,1HS, 274-280
N 10HTENNANT CR, 3HEEK, 10HTHAKGOMIND, 2HAH, 10HTHE GRANIT,2HES, 281-286
0 I0HTHURSDAY 1,5HSLAND, 1JHTORRES STR,3HAIT, 10HTRUANT [SL,3HAND, 287-292
P "OHTUREE CREE, 1HK, 10HWINNECKE C,1HK, 10HWINNECKE C,4HREEK ! 293-298

DATA(NMZ2(1),1=279,404)/10HVICTORIA R, 10HIVER DOWNS, 10HWHAGGA WAGG, 299-301
THA, 10HWESSEL 1SL, 4HANDS, 10HWESTMORELA, ZHND, 10HWHITE CLIF,2HFS 302-308
, T0HWIDGIEMOOL , 3HTHA, 10HWINNING PO,2HO., 10HFOWLER - N,4HUYTS, 309-314
T0HADMIRALTY ,7HIS EAST, 10HAWORRA R1V,2HER, 10HCAPE NELSO,1HN, 315-320
10HADMIRAL TY ,7HIS WEST, 10HBLUCHER RA,3HNGE, 10HCAPE RAQUL,1HT, 321-326
10HBOL'GAINVIL, 8HLE NORTH, 10HBUKA ISLAN, 1HD, 10HCP ST GEOR,ZHGE, 327-332
10HBOUGAINVIL , 8HLE SOUTH, 10HLAKE KUTUB, 1HU, 10HFERGUSSON ,2HIS, 333-338
10HCAPE SAINT,7H GEORGE, 10HCAPE ST GE,4HORGE, 10HLAKE MURRA, 1HY 339-344
, 10HKAR KAR IS, 4HLAND, 10HKARKAR [SL,3HAND, 10HMASSAU ISt ,3HAND, 345-350
10HGAZELLE PE,7HNINSULA, 10HFERGUSSON ,6HISLAND, 10HPORT MORES, 351-355
ZHBY, 10HTRUBRIAND ,2HIS, 10HVITU [SLAN,2HDS, 10HWOODLARK I,1HS, 356-362
10HTROBRTAND , 7HISLANDS, 10HWUVULU [SL,3HAND, 10HPERCY ISLE,1HS, 363-368
10HWOODLARK 1,5HSLAND, 10HEUCLA - NO,6HONAERA, 10HFRASFR [SL, 369-373
3HAND , 9HGRAFTON -, 7HMACLEAN, 10HBOWEN - PR,8HOSERPINE, 374-378
IHMOSSMAN -, 6HCAIRNS, GHIPSWI CH -, 8HBRISBANE ,9HFOG BAY - 379-383
6HDARWIN, 9HHELY.ESLEY , 7HISLANDS , 9HWELLESLEY, 2HIS, 10HCAPE ' LEEUW, 384-389
2HIN, 9HROEBOURNE , GH- PYRAMID, 104N INGALOO - .7H YANREY,4C1H ), ~ 390-393
10HGROOTE  [SL , 3HAND , 10HHOUTMAN AB, 6HROLHOS, 15HHUON (TASMANIA)/ 399-404
DATA(NMZ(1),1=40S,4560)710H(KING ISLA, ZHND), QH(FLINDERS, 7HISLAND) , 405-408
10H(LAUNCESTO, 2HN) , 1T0H(OUEENSTOW, 2HN) , TOH(PORT DAVE,2HY), 409-414
IOHKGNGAROO 1.SHSLAND, 10HKANGARQO 1, 1HS, T0HGROOTE EYL, 4HANDT Z;?-Zgg
DATA(NM2(1),1=461,600)/10HALICE SPRI,4HNGS+, 10HBROKEN HIL,2HL+, 461-464
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10HBRUNSWICK , 3HBAY, 10HCAPE WESSE, 1HL, 10HCHARLEVILL,2HE v, 465-470
10HCOOPER CRE, 2HEK,10HHALLS CREE, 1HK, TOHHAMERSLEY , SHRANGE , 471-476
10HHOUTMAN AB, 7HROLHQSt, 10HKALGOORL IE, 1H*, 10HLAKE MACKA,2HYr, 477-482
10HMEEKATHARR, 2HA+ , 10HMELVILLE [,6HSLAND*, 10HMELVILLE [,2HSx, 433-488
10HMITCHELL R, 4HIVER,9HNEWCASTLE, 7HHATERS +, GHNULLARBOR, SHPLAIN 489-494
, 10HCAKOVER RI, 3HVER, 10HOODNADATTA, 1H+ ,9HPETERMANN, 7HRANGES+,  495-500
10HPORT AUGUS, 3HTA+, 10HROCKHAMPTO, 2HN+, 10HROPER RIVE,2HR¥, 501-506
10HROWLEY SHO, 3HALS, 10HTORRES STR, 4HAIT+,10HTOWNSVILLE, 1H*, 507-512
10HADMIRALTY , 7HISLANDS, 9HADMIRALTY, 2HIS, 10HCOCOS IStA,3HNDS, 513-518
10HGUADAL CANA, THL,9HLORD HOWE,6HISLAND, 10HNORFOLK 1S, 4HLAND, 519-524
9HLORD HOWE,2HIS, 10HPORT MORES, 3HBY+, 10HWOODLARK I, 6HSLAND* 525-530
10HWOODLARK ‘T, 2HS+ , 68 (TH ) 531-600
DATACNM3(1),1=1,300)/9HPEMBERTON, 10H- IRWIN IN,3HLET, 10HMOUNT BARK 1- 4
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A ,10HER - ALBAN, 1HY, 10HWESSEL ' ISL,10HANDS - TRU,10HANT [SLAND, 5- 9
B 9HESPERANCE , 10F- MONDRAIN,7H [SLAND,9HDORRIGO -,10HCOFFS HARB, 10- 14
C 3HOUR, TOHCAMDEN SOU, 10HND - PRINC, 8HE REGENT,10f JERCY [SLE, 15- 19
D 10HS - PORT C,6HL INTON, 10HBEDOUT 1SL,10HAND > PORT,8H HEDLAND, 20- 24
E 10HBLUE MUD B,9HAY - PORT,7HLANGDON,9HDAMPIER -,10HBARROW ISL, 25- 29
F 3HAND, 10HPORT HEDLA, 10HND - BEDOU, 8HT [SLAND,10HBARRQOW ISL, 30- 34
G 10HAND - DAMP,3HIER, 10HROPER RIVE,10HR - CAPE B,7HEATRICE, 35- 39
H 10HLONDONDERR, 10HY - DRYSDA, 2HLE, 10HDRYSDALE -,10H LONDONDER,  40- 44
l 2HRY, 10HJUNCTION B, 10HAY - MILIN,SHGIMBI, 10HBATHURST I, 65- 49
J 10HS - MELVIL,SHLE IS,T0HPELLEW - R, 10HOBINSON RI,3HVER, 950- 54
K 9HADMIRALTY, 10HISLANDS EA,Z2HST,9HADMIRALTY, 10HISLANDS WE,Z2HST  55- 60
L , 1OHBOUGAINVIL ,9HLE 1SLAND,SHNQRTH, 10HBOUGAINVIL,9HLE ISLAND,  61- 65
M SHSQUTH, 9C1H ), 10HCOCOS (KEE,10HLING) [SLA,3HNDS,222(1H >  /  66-300
DATA(NUMBS(1),1=1,131)/6HG53-10, 5HG55-5,5HI54-9, 3HREF ,6H150-13, 1- 5
A 5HG53-9,6HF53-10,6HES3- 15,5H154-7,6HH53-12, SHH55-7, 5HFS1-2, 6- 12
B 9HD$3-3,6H052-13, 5HESS5-5, SHGS5-6,5H150-9,5HD54-7,6HD52-15, 13- 19
C 5HF53-4,5HG52-8,6HES5-15,5HJ55-7,5H191-3,5HJ54-8,6H154~12, 20- 26
D 5HGS55-4,6HI54-13,5HH50-8 , 6HHS5-13, 6HGS4-11, SHH53-9,5H(55-8, 27- 33
£ 5HG54-1,9HES3-6,5HREF ,6HG50-11,6HHY0-11,5HJ55-1,5H652-5, 34- 40
F 5HG54-6,6HE52-14,5HG54-5, 6HG52-15, 6HES2-11, 5HG55-1, SHI55-5, &1- 47
G 6HH51-13,6HF54-10,6HH55-10,5HF55-3,1H ,6HI50-12,6HG56-15, 48- 954
H 5HES1-6, 5HGS51-8, 5HF55-6, 9HG31-1, SHHY4 -4, 5HG56-2, SHES4-6, 59- 61
: 9H152-1,7H(K55-3),5H154-5,6HG50-10,5H150-5, SHE55-2, SHH54-6. 62- 68
. 6HE54-13,6H155-16,5HG54-7,6H151-11,5HD52 -7, 6HC54-12 ,6HH55- 14,  69- 79
k 5H195-6, 9HES1-4,6HH53-14, 5HG56~9,5H154-6,6HF55-11,5HF54-2, 76- 82
! 5HG52-1,5HD54-8,6HJ54-12,5H150-6,6HH52-11, 5HG50-4,5HG54-3, 83~ 89
iy 6HDS55-13,6HH52-15, 6HGS2-10, 5HHS4-9,6HGS4-10, 5HF52-1,5H[50-3, 90- 96
N 6HES1-16,6HE54-11,6HG50-195,3H151-4,6HH51-11, 5HH55-2,6HG56-13,  97-103
0 5HH53-8, 6HH54-14,6HG53-11,5HF50-2, 5HB52-4,6HD52-16,6H159-13, 104-110
p SHES51-7,7HKS55-6+2,6HES4-14,5H]55-4, 5HH50-5, 6HH56-10,5HD52-9, 111-117
0 6HF55-16,5HF54-6,6HGS51-14,5H150-7, 9HF51-4,6HD54-12, 5HGY5-7, 118-124
R 6HG49-12,6HF50-14,5HH51-6, SHES5-9, SHF53-7,5H153-6,6HF55-15 / 125-131
DATA(NUMBS(1),1=132,275)/5HH55-6,6HG54-12,5H151-6,1H ,6HHS2-14, 132-136
A 9HHS5-1,6HG53-13, 5HG53-6, 5HDS2-3, 5H155-7,6HH52-10, 5HF53-3, 137-143
B 6HH53-13,6HH54-10,6HH53-15,5HES4~3,6HF55-10,6HG54-13,6HES4-12, 144-150
C 5HH50-1, 6HES4-16, 5HH93-1, 6HH35~16, 5SHG50-6,6HG50-12,6H155-12, 151-157
D 5HD53-4, 5HHS56-6,6HF51-14,9HG56-10+11, 5HG53-3,9H54~7,6HD54-16, 158-164
£ 9Hi36-14+15,5H155-9,6HF53-16,9HF32-5,5HG33-1,5HG51-7,9HH50-9, 165-171
F 7H(K55-8),6HD54-11,6HG55-15,5HJ54-3,6HF53-11, SHF55-1,6HB55-11, 172-173
G 5HI150-4,6HE55-10,6HGY4-14,5HES5-6, SHH56-5,6HG56-14,5HI55-1, 179-18%
H 6HH50-12,6HF55-14,6H155-14,5HG54-4,5HH52~5, 5HH31-9, 5HDS3-9, 186-192
I 9H153-7,6HH53-11,6H153-16,6HG51~10, SHH30-3,5HG53~5,6HH31-10, 193-199
J 6HE31-10,5HH53-4,5HES2-5,6HD53-13, 7H(K55-4),5HH51-2,5HES4-9 200-206
K 6HG52-13,5HH51-1,5HE52-7,9H153-11415, 6HG52- 16, SHES2-2, SHHSS -9, 207-213
L AF55-13,5HH52-9, 5HF52-2, 6HF52- 14, 5HGS4-2,6HG52-11, 5HF55-3, 214-220
Iy oHF54-11,5HH56-7, 5HG51-3, 6HH52-13,6H153-12,5H151-7, 5HJ55-8, 221-227
N 9HIS4-4,6HES1-13,6HF54-16,5HH56-9, SHF54-8, 5HF50-8, 5HH54-5, 228-234
P 5HH52-6,5HH52-8,5HJ55-5,5H154-3,5HH51-5,6H154-11,5HD53-2, 235-241
p

6HES4-15,5HH54-7,5HH51-7, 6HF49-16, 6HGS5-11, 5HG56-1,6HH50-10,  242-248
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0 SHHSS 8,5HES4-1,6HF51-16,5HES3-1,7(1H ), 5HF54-1,6(1H ), 249-266
R 5HF52-8,2(1H ), S5HG56-5,6HES1-14,6HG50-14,5HF55-9,1H ,5HGS3-7/ 267-275
DATA(NUMBS(1),1:2276,412)/1H ,5HFr54-7,5HG51-5,5HF53-9,7HJ54-2+1, 276-280
6HH51-16,6HH55-12,6H155-10,5H155-3, 5HH51-4,5H156-2,5H150-8, 281-287
6HF50-16,6HF49~12,5HH50-7,6HG53-16,5HI52-2,6HE51-12,SHH52-3, 288-294

SHES4-7,5H151-2,5HF51-5,6HH52-16,5H193-1,5H155-2, 6HH55-15, 295-301
7H(K55-6),5H154-2,3HREF, 6HG53-15,6HHS2-12,6HE54-16,5H54-1, 302-308
6HI154-15,6HH54-"3,9HH50~13+14,5HG50-8,6HD53-16,6H[50-10, 309-374
5HES51-2,8HJ54-6+10,5HF51-8,5HH50-6,5HDS2-8,5H150-2,6H154-14, 315-321
5HH51-8,6HG53-12,5H154-8,2(1H ), 5HH51-3, 7H(K55-7),2(1H ), 322-330
6HD52-11,6HES3-16,1H ,6HJ54-11,1H ,5HF55-4,5HF50-7, 7H(K55-5), 331-338
5HGS55-9, 5HG49-4,5HG52-2, 5HE54-8,6H154-10, 5SHF54-4,6HGS1-11, 339-345

6HFS1-13,5HG53-2,6HG55-12, 5HF50-3,6HF50-12,6HF51-10,6HF51-15,  346-352
6HF52-13,6HG50-16,5HF51-7,6HJ55-11,5HG36-3,9HG52-6,6HH51-12, 353-259
5HG49-8,5H156-1,6HG51-13, 7HK55-5+1, 5HG55~7 SHG51-6,6HFS4-14, 360-366
SHF52-6,2¢1H ) ,6h154-16,5HH54-2,6HG55-16,,..156-5+6,6HF51-11,  367-374
5HG32-9, 6HH56~-13, SHH53-5, 5HGS5-2,6HES2-15, 5HF55-5,6HH53-10, 375-381
9HG39-8, 1H ,6HG51-15,5HH54-3 ,6HF53-12,6HG55-13,6HH53-16,1H , 382-389
6HE55-14,5HG51-2,2¢1H ) ,6HI56-13,6HF51-12,5HF54-5,6HD53-10, 390-397
5HH32-1,5HH54-8,1H , 6HG52-14,5HES4-4,5HH52-2,6rHS55-11,5HES3-7, 398-405
5HJ55-2,5HJ55-6,9HJ53-10+14, SHGS51-4, SHH53-3,5HH56-2, 51E52-3 /  406-412
DATA(NUMBS(1),1=413,520) /5HE52~8,6HG51-16,6HF52-10,5HD54 -3, 5HH52-4 413-417
,1H ,5H153-8,5HG56-7,6HH54-16,5HF52-9,5HG51-9, 9HGS4-8,6HG53-14 418-425
,6HF54-12,5H156-9,6HG52-12,5HG50-5,6HG55-14,6HF50-10,5HH52-7,  426-432
5HH50-2, SHES7 -3, SHF50-9, 5HH55-5, SHI53-3, 5HG50-9, SHF50-6, 433-439
SHF51-1,5HH50-4,6HG51-12,6HH51-15,6HC55-12,6HAS4-15,5HBS4-4,  440-446
6HBS5-12,5HC55-6, 5HB55-1,5HC94-7, 1+ ,5HCS5-3,6HC56-14,2(1H ), 447-455
5HC54-8,6HC56-10,5HCS4-3, 5HB56-9,6HK55-15  ,6HC55-11,5HBS5-9, 456-462
201H ), 3HREF, 6HB55-13,5HC54-4,2(1H ) ,6HAS6-10,5HB55-6,5HCS5-5, 463-472
6HB55-10,5HB34-3, 5HA55-5, SHB35-5,1H ,8H(A56-14),5HB%6-6,1H ,  473-480
6HBS4-11,9HL56-15+11,6HC56-13,1H , 5HB55-7,6HB55-15, 5H(56-9, 481-487

~RC—TITOTMOANE» DOVOZZCXNCe—~IOMMOMOE>

8H(A56-15),5HB57-1,5H059 -8,6HA54-11,1H ,5HB54-8,6HB55-14, 488-494
6HA54-16,1H ,5HC55-2,16(1H > ,6HA55-13,5HB56-5,5HJ53~4, 495-516
6HK55-11, ) !/ 517-520
DATA(NUMBS(I),I 521 550)/5CTH 3, 5HI50-1,6HI50-13,6H150-16,5H151-8, 521-529
SHI51-v,6MH!51-12,5H152-3,"H]52-4, 5HI53- 3, SH153- 9, 6HI53-13, 520-536

oOmw>

6HI53-10,6H153- 14 6H153-%1,6H153-15, 5HJ54-1,5HJ54-2, 5SHI54-5, 537-543
5HJS54-6, SHJ 4 9,6HJ54~10.6HJ54-13,6HJ54-14,6HJ54-15,6HJ54-16/ 944-550
DATA(NUMBS(I) [2551,600)/3Hi54,3H150,1H , 3HH56,3HJ56, 3HH55,3HG56, 551-557

A 3HES1,3HIS5, 511849, 3HFS5, 3HF49, 3HF54, 3HD55, 3HDS2, 3HJS3, 3HIST, 558-567
B 3H152 1H ,3HJ54,3HJ55, 3HES4, 3HH50, 3HK54, 3H1 56, 3HHS3, 3HK55, 568-577
C 3HGS1,1H , 3HRS7, TH , 3HBS4, 1H ., 3HAS6, 3HBSS, 3HBY6, TH , 3HAS4, 578-588
D 2(1H ),6HJ55-10,6H355-13,6HJ55-14,6HJ55-15,6HJ55-16,6HU55-12, 589-596
E 5HK55-1, 5HK55-2, 5HK55-3, 5HKS5-4 7 597-600
DATACNUMBSC 1), 12601, 7397 76HES3-14, 5HD53-1,7HDS3-3+4, SHFS1-9 601-604
A SHES3-6, 5HF50-1, 1H , 6HC52-15,5HE53-3, 6HES0- 16,50H53-7,5HG52-3, 605-612
] SHD53-7, 5HF53-2, 6HF54-15, 6HH54- 15,6H051-11, 6HES3-11, SHES3-8 613-619
C 6HD52-14,6HD51-15,6HD53-12, 5HD55-9 ,5HE54-2,5HDS4-4,6HGSS-10 620-626
D ,IH ,5HF55-2,6HES5-13, 6HH54-11, 8HC53-13+9,6HH%6~11, 5HH53-6, 627-633
E 6H155-11,5H253-1, 7HE50-2+6, 8H( J55-15) , 5HH55-",, SHES2-6, 6HES4-10 634-640
F ,6HG54-15,6HD52-12, 7H(KS55~ Z) 1H 5HF54 9, 5HHS6- 1, bHES2- 10, 641-647
G 6HES3-13,1H ,6HE53-10,6HF53—13,6HF56-14,6H[50-14,5HF52-7, 648-654
H 6HD53~14,6HF53-15,6HC54~-15,5.1F51-3,5HF54-3,6HL53-14,6HH50-15, 655-661
I 5HG50-1, 7H(K55-1),5HH54-1,5HG52-4,5H151-1,6HF52-11, SHF53-1, 662-668
J SHE51-8,5HD52-5, 3HREF , 8HI51-7+11,5HG56-6,6HD52-10, 1H ,6HCS2-16 669-676
K ,1H ,6HI51-10,1H ,6HD51-12,6HES1-11,1H ,6HES2-13,1H ,6HI50-11, 677-685
L 6HF50~11,5HF55-7,6HF52-12,6HES3-12,1H ,5HG50-3,5HES2-1,1H , 686-693
M 5HD53-5,6HF52-16,5HD53-4, 5HF33-5, SHG50-2,1H ,SHES2-9,6HF52-15, 694-701
N 6HF52-4 ,1H ,6HF54-13, 55315, 5HH53-2,6HES1-15,1H ,SHES3-5, 702-709
0 5HGS4-9,5HF51-6,1H ,6HIS3-4 ,5HGSZ2-7,5HF56-9,5Hr50-4,5HD53-8, 710-717
p 6HD51-16,5H650-7,5HJ55-9, 5HI51-5,5HE53~4,6HF56-13,6HD53-11, 718-724
0 6HD54-15,5HF53-8,5HG53-4, 5HJ54-4, SHH55-4,5H]193-2,5HJ55-3, 725-731

003




R 5HG53-8,6HH50-16,6HES2-16,1H ,5HES3-9,6HF55-12,5HES3-2, 1H / 732-739
DATACNUMBS (1), 12740, 810 75HH56-3, 6HES 3~ 14,6HG54-16,5HF52-3, 740-743
A 6HCS4-11, 9HC54- 11'12 6HC3’ 16,6HF50-15, 1H 6HE52 12,5HESZ-4, 744-750
B 6HI55-15,6HC53-15, SHES4-5 6HH54 12, 6HHS 1 - 14 6HF50-13,3HREF,1H  751-758
C (6HBS4 - 16 5HCSS-4, 1H 5HBS4 7, 5HBSS5- &, 1H 3(1H ),6HBS4-12,1H , 759-769
D PH(B56-3),1H ,6HBS4-15, SHBSS-2, 1H L 7H(AS5~ 8), 7H(B56-2) ,5HC56-5 770-777
F .5HC55-7,1H ,5HBSS-4,1H . SHC96-1, SHAS:. -8, 5HFS6-5, 7H(C56-6) 778-785
F .2(3HREF),7HH56-6¢7,7HF55-3*4,7HE55-1*2,9H656-14+15,7HD52-3*4, 786-792
G 7HES4-1+2,1H ,7HIS0-5+9,7HF50-3+7, 3HREF, 3(1H ) ,5HH49-4,1H , 797 802
H 2(3HREF), 7HK55-7+3,8HK55-9+10,6HK55-14, 3HREF , 1H , 3HREF /7 803-310
DATACNUMBS(1),1=811,830) /5HK55-5, 5HK55-6,5HK55-7,5HK55-8,5HK55-9, 811-815
A 6HK59-10,6HK55-12,6HK55-13,6HK55-16,5HJ95-4,5HJ56~1,5H156-5,  816-82¢
% 5Hl56 6,6H156-10,6HI56-14, 6HHI6-14,6HH56-15, 6HG56-10, 6HGS6~ 11 823-829

,6HF56-10 830
DATA(NUMBSC 1), 12831,870)/3HF53, 3HH54, 3HD5 1, 3HC53, 3HGSS, 3HG54, 3HE52 831-337
A ,3HF50, 3HH49, 3H51, 3HF52, 3HGS0, 3HC52, 1H _, 3HDS4, 3HES3, 3HH52, 838-847
B 3HES1, 3HGS3, 3HGS2, 3H153, 3HF56, JHDS3, 3HESO, 3HCS4, SHESS, 3HASS,  848-857
C 201 3 3HC57, 3HAS7, 3HH58, TH_, PHCSS, SHCS6, 5T1H ) 858-870

DATACNUMBS (1), 1=871,900) /3HC49, 3ALS0, 3HC51 31049, 3HDS0, 3HDS6, 3HE49 871-877

A . 3HES6, 3H149 3HJ49, 3H150, 3HJ“ 3HJ52, 3HK49 30K50, 3K51, 3HK52,  878-887
B 3HK53 3HK56 3HG48 IHLS4, 3HL55 3HL56 3HJ57 3H157 3HG57 3HF57 888-397
C 3HES7,3H  ,3H §98-900
DATA(NUMBS (1), 12901,1000) /9HI50-10+14,9H150-11+15,9HE53-15+16, 901-903
A 8HI56- 6’10 9HH55-10+11,9HD51-15+16, 7HF56-5+9, 3HREF, 7HDS53-7+8,  904-909
8 2(1H ),7HF50-1*2,9HDS3-11*12,7HDSZ-5*9,1H ,3HREF,9HC52-15*16. 910-917
C 3HREF, 8H(A55-11) ,8H(A55-10),5HB56-8 ,6HB56-12,3(1H ), 3HD47, 918-926
D 4C14 ), SHF50-5,6HG49-16,6HG50-13,6HH50-13,6HH50-14, SHF56-1, 927-936
E SHES6-2,5HF56-6,5HES5-3,5HE55-7, 6HES5-11,5HD55- 1, SHD55-5, 937-943
F 9HL93-9,6HEC53-13,6HC52-13,6HC52-14,5HDS52-1,5HD52-2, 5HDS2-6, 944-950
G SHES51-1,5HES51-5, 5HES1-9,6HE50-13,6HES0-14,6HES0-15, 5SHF49-4, 951-957
H 5HF49-8,5HAS4~7,6HAS4-12,5HA55-9, 5HC55-1, 5HC55-9, 6HC55-10, 958-964
[ 6HAS5-14,5HASE-9, 5HA55-6,6HAS5-10, SHAS5-7,6HA55~-11,6HA35-15,  965-971
J 5HB55-2,6HB55-16,6HA55-16,5HA55-8,6HA55-12, 5HAS6-5, 6HAS6-13,  972-97¢8
K 5HB56-1,6HBS6-13,6HAS6 -14,6HAS6-15,5HB56-2,5HBS6-3, SHBS6-4, 979-985
L 5HB56-7,6HB56-10,6HB56-11,6HB56-14,6HB56-15, 6HBS6-16,5HC56-2, 986-992
M SHES6-3,5HC56-6, SHLS56-7,6HC56-11,6HC56-15,3(1H ) ! 993-000
DATACINDEX(I), 1=1,20) / 4,36,465,304,67%,757,786,787,G00,797,000, 1-n
A 918,000,000,916,908, 803 804,808,810 /o 12- 20
DATACCNOMBZ(CT, 4, 121,2) . J=1,20)710HG49~ 16/G50,34-13,10h 155~4/J596~, 11~ 21
A 1H1,10HAS6-57A55-, 2H1?,10HF50-5/F49-,1H8,10HH52-13/Z§?,£H-1, 22- 92
B 10HH53-13/153,2H-1, 10HH52-14/152,2H-2, 10HG56-2+3+6+, 1H7, 61- 82
C 10HE51-13/F51,2H-1, 10HF49-12/F50,2H-9, 10HF56-14/G56,2H-2, 91-112
D 10HD53-16/E53,2H-4, 10HF49-16/F50,3H-13, 10HCS3-15/D53,2H-3, 121-142
E 10HC53-14/D53, 2H-2, 10HES0-16/F50, 2H-4, 10HJ54/K54/7 J5, 151-171
F 10H5-13/K55-1,10HJ55-15+16/, 7HK55-3+4,10HI53-16/J53, 172-191
4 10H-1/154/J54,10HD53-7+8+11, 3H+12 !/ 192-202
DATA NAR / 9QHAUSTRALIA,1H ,9HNEW SOUTH,SHWALES,8HVICTORIA,1H , 11~ 32
A 10HQUEENSLAND, 1H , TOHSQUTH AUST, SHRALIA, 10HWESTERN AU, 41- 61
B 7HSTRALIA, 8HTASMANTA,1H , 104NPRTHERN T,8HERRITORY,9HPAPUA NEW, 62- 91
C 6HGUINEA, 10HA.C.T. / N SH 5 W, J0RN.S.H. /7 0 2.0, 1OHN S.W. /  92-121
DV 7HICTUR!A TOHALD / N.S., 2Hn. ,|unv1LIURlA /,7H H.S.W 122-142
E JHAUSTRAL 1A, 84/ P.N.G.,10HSOLOMON 1S,5HLANDS, 10HTASMAN SEA,TH 151-172
F ,JOHINDIAN 0CE.2HAN,1OHSOUTHEPN 0, AHEEAN 10HANTARCTICA, 1H /7 181-202
DATA'MAPS / 9H15.0 15.0,9H60.0 90.0,8H250000. 0,9H1000000.0,5H 40.0
A ,5H 10.0 7, HAPR 7 10HAUSTRALIAN,9H NATIONAL,3"SPHERQID
8 916378160.0,6H298.25,9H-183. 6.0,1H ,10HPLANE PROJ,6HECTION,
C ZCWH ), 3H CH,TF TH LM/

DATA NDA,NDS,NDR /  000,1000000,20000000 /
. . TEST ARRAY KORN Fur THE TYPE OF INFORMATION.
DECODE (30,10,KORN) KAR
10 FCRMAT (30R1)
NUM-LET=LIM=J=0 § 4AP=3
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20
30

40
50

DO 50 1=1,30 $ NEW(I)=1R

[F(KARCI) .EQ.1R )GO TQ 50

IFC(KARCIY.GT.1R2)GO T0 20 $ LET=LET+1 $ GO TO 40
1F(KAR(1Y.GT.1R9IGC TO 30 $ NUM=NOM+1 § GO TO 40
IF (NUM!LET .EG.0) GG TO 50 $ [F(LIM.EG.0XKAR(I)=1R-

J=J+1 § NEWC(J)=KARCD)
CONTINUE
[F(LIM:LET.GT.0)GO TO
ONLY NUMBERS WERE FOLID SO KORN IS CORNER LIMITS.

" MAP=1 § RETURN

60

70
“80

0
100
110
120
130
140
150
160
170

180

190

. LEFT JUSTIFY THE NAME READY FCR THE REFERENCE SEARCH.

[F(NUM.NE.0)GO TO 120 $ CALL LJUST (KORN,3)
. CHECK FOR A SINGLE WOF) NAME.
IF(KORN(2).NE.1H >GO TO 10
DO 70 L=1,600 § [=L
[F(KORN(1) .EQ.NM1(1):50 TO 160
CONTINUE
GO TO 270
. CHECK FOR A DOUBLE WORD NAME.
J=1 3 IF(KORN(3).NE.1H )GO TO 100
DO 90 L=601,900 $ I=L
TF(KORNC1) .NE.NM2¢ J ))GO TO 90
lF(KgRN(Z).EO.NMZ(J‘1)‘GO TO 160
J=J+
GO T0 270
. CHECK FOR A TREBLE WORD NAME.
DO 110 L=901,1000 $ [=L
TF(KORNC1) .NE.NM3¢ J 3360 TO 110
[F(KORN(2) .NE .NM5(J+1))G0 TO 110
lF(KgRN(3).EO.NM3(J*2))G0 TO 160
J=J+
GO TO 270
. CHECK FOR SINGLE WORD NUMBER.
ENCODE (30,10,KORM) NEW
IF(KORN(Z2).NE.1H )GO TO 140
DG 130 L=1,1000 $ 1=L
[F(KORN(1).EQ.NUMBS(1))GO TO 160
CONT INUE
GO TO 270
. CHECK FOR DOUBLE WORD NUMBER.
DO 150 L=1
[ECKORNCT) . NE NUMBZ(1 L))G0 TO 150
[F(KORN(2) . NE.NUMB2(2,L))GO TO 150
[=INDEX(L) %3 GO TO 160
CONT INUE
GO 10 270
. DECODE THE KEY WORD AND RESET THE NAMES.
KI=KEY(I)> $ iF(K].EQ.0)GO TO 280
IF(KI.LT.NDR)GO TO 170 § I1=KI/NDA-200C $ KI=KEY(I)
L=1 % [F(JECTOR.EQ.3)L=2
DO 180 J=1,7
MAPL{JY=1H § NAIMCJ)=MAPR(J,L)
CONT INUE
NS=KI/NDS $ KI[=KI-NS+NDS $ NAIM(8)=MAPS(NS)
NA=KI/NDA $ L=1/601 $ M=1/901
J=1-T1+L2(1-601)+Me(1-501) $ K=1+L+M
. DEFINE THE MAP NAME.
DO 190 L=1,K
MAPNAME (L) =KAMES(J+L)
. DEFINE THE MAP AREA

" MAPAREAC1)=NARC1,NA) § MAPAREA(2)=NAR(Z,NA)

Co4
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KORN(3)=1H $ TF(NA.LE.15.AND.NA NE.9)KORN(3)=NARC1,1)
. . DEFINE THE MAP NUMBER.
MAPNUM(1)=NUMBS (1) $ IF(MAPNUM.NE.3HREI-)GO TO 210
. . SEARCH THE CRCSS REFERENCE LIST FOR A TWO WORD SHEET NUMBER.
DO 200 J=1,10C
[F(1.NE. INDEX(J))GO TO 200
MAPNUM(%):NUMBZ(1,J) $ MAPNUM’2)=NUMB2(?,J) $ GO TQ 210

. . . IF THERE IS NO MAP NAME THE MAP NUMBER . USED AS THE NaME.
210 IF(MAPNAME.NE.1H )GC TO 230
DO 220 J=1,2
MAPNAME (J)=MAPNUM(J) $ MAPNUM(J)=1H
220 CONTINUE
. . . DEFINE THE MAP LIMITS.
230 DO 240 J=1,2 $ KI=LIMIT(J, D)
K=K, /NDA $ L=KI-K*NDA $ M=L/100
XY(i,J)=K+60.0+M 3 XY(2,J)=XY(1,J)+(L-M*100)+5.0
240 CONTINUE
TLT=XY(1,1) 3 BLT=XY(2,1) $ WLN=XY(1,2) $ ELN=XY(Z,2)
MAP=2 $ KORN(1)=KORN(2)=1H § INMAIN=1
. . DEFINE THE SPHEROID PARAMETERS.
IF(JECTOR.EG.3)>G0 TO 260 $ NAIM(7)=MAPS(NS+2)
[F(JECTOR.EQ. 1)RETURN
IFC(JECTOR.EG.5)GO TO 265
. . STANDARD PARALLELS FOR CONIC PROJECTIONS.
SP2:10.0xNS*+2 § SP1=TLT+SP2 § SP2=BLT-SP2
1=SP1/60.0 3 J=SP1-1+60.0 $ K=°P2/60.0 $ L=5P2-K*60.0
245 ENCODE (10,250,NAIM(6)) 1,J,K,L § RETURN
250 FORMAT (2(13,12))
. . . SCALE FACTORS FOR PLANE PROJECTION.
260 NAIM(4)=NAIM(6)=MAPS(NS+4) $ RETURN
. . . CENTRAL PARALLEL FOR MERCAT0QR PROJECTION.
265 SP2=(TLT+BLT)/2 § 1=5P2/60.0 § J=SP2-1+60.0 3 K=L=0 3§ GO TO 245
.. . THE NAME ON THE MAPPLOT CARD CAN NOT BE RECOGNIZED.
270 PRINT 275,K0ORN $ RETURN
275 FORMAT(4HO=*++, 10X, *UNRECOGNIZED MAP NAME ON MAPPLOT CARD = +,3A1:,
. . . INCORRECT PARAMETERS [N THE REFERENCE TABLES.
280 PRINT 285,1 $ RETURN
285 FORMAT(4HOx++,10X, *[LLEGAL KEY WORD AT x14x IN REFERENCE TABLE *)
290 PRINT 295,1
295 EﬁgMAT(4H0*t*,10X,'CROSS REFERENTE INDEX =4+ [S MISSING )

OVERLAY(1,2)

PROGRAM BAHMAP6

+ CONTROLS PLOT AND CONTOUR MAPS OF ANOMALIES AND HEIGHTS FROM NEW +
« STANDARD DATUM PRINCIPAL FACTS TAPES INPUT ON UNIT LX. 04/08/72 =
+ THERE ARE SIX TYPES OF CONTROL CARD. ONLY TYPE 1 IS NECESSARY. = «
- 1. *BAPLOT , +FAPLOT , «HTPLOT OR *«XYPLOT - TYPE OF DATA WANTED -

N

2. +TITLE - PROVIDES 72 CHARACTER TITLE BENEATH MAP IN 2 LINES. -
3. TAPE HEADER - 1S CHECKED WITH INPUT TAPE UNLESS BLANK OR ABSENT.
4. +SURVEY - DEFINES IDENTIFIERS AND SYMBOLS FOR GIVEN SURVEY NOS.-
5. +BORDER - BORDER WIDTH (MINS.),DENSITY,MARKSIZE ,DEFAULT SYMBOL.-
6. *SEGMENT(S) - STATIGN,BA,HT FREQUENCIES AND AREA NO. ONE/AREA. -
R R THIS EDITION OF PROGRAM DATED 06/07/78 - - - - - - - - -
- - - DEFINE  ARRAYS - - -
COMMON/CONTROL /NAIM(8), INMAIN,NEDATE ,NEDIT,NEVERS,LOTY
COMMON/DATAB/NOST, BORDER, NDB, NUBSA(3) , XYW (3000}
COMMON/MAINB/LAREA,SCAX,SCAY,OLAT,0OLON,L1,L2,M1,M2, AVERAG, RANGE
COMMCN/MAPPLOT /XSPACE, YSPACE . KSIZE, SCALE, ISM
COMMON/TT/NAME, TIMES, CLOK, IPRNT, JPRNT, TUN, L0T,LOTX, NRE(9)
COMMON/UNITB/LD,LT,LO,LG,LR,LS,LT,LUN,NOPB, IBUF(1000)
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COMMON/XYCOORD/TLT,BLT,WLN,ELN,SR, CR,ALT,ALN,XX,YY XL ,XR, YT, YB, 500
COMMON/AF :COS/KAR IP, IBFJP, JARNO,KARNO, NOAR, IFOUND, JARK
COMMON/AREF IN/IN, IOUT,NAMECR(10),LPS,LSS,LDM,LAM,LOS, LV
COMMON/CONSTAN/SIXTY, P3048, TEN, PI, NTL, NXN
COMMON/DATUM/ IDATUM, JDATUM,KDATUM, GDATUM, IDATE,, DEFAULT, LANK, SCRUB
COMMON/MATCH/MORD, NO:\S, MATS¢11) ,METS(3) ,MATA(4) ,MAT(2) ,NCN,NOCS
COMMON/STOREA/BUFF(2400),C(960),LW(11467) ,NSURVEY(100) ,NUSED(101},
1 IDENT(100) ,MARK(100),LABELC100) ,NYA,NYC,NYMBL(18) ,MAPDAT(3),LY,
2 MAPTITL(8) ,RATA(12),N,NAMEMT(12),NAMEAR(12),STN,NDM,FACTS(9), ID
DIMENSION MARKIND(12),KONTROLC12),GNC(4),LEVU(3) ,MILI(4),LEGA(12)
DIMENSION MAGRAV(3),NAMEC(8),MAFREE(3),MAPNAM(8),0HR(3)
EQUIVALENCE CITM, IDATUM), (NAMEC,NATM)
+ + » MARKS = SOR,+,TRIANGLE,BOW,X,DI JND,Y,0CTAGON,Z,BIGSGR,STAR,DOT + « = (
DATA (MARKIND = 0,3,2,12.4,5,9,1,8,10,11,46)
DATA (NYA=4HNONE), (NYB= FHDEFAULT) , (NYC=SFIBLANK) , (NYD=8HNOT USEM)
DATA (NYMBL-= 6H90UARE 1H+, 8HTRIANGLE 3HBOW, THX, 7HD IAMGND, HY,
1 7HOCTAGON, 1HZ, 10HBIG SOUARE,LHSTAR,3HDOT,6(1H )3
DATA (KONTROL=SH«BAPL,SH:FAPL, SH*HTPL, 5H*XYPL,SH«TITL, SH+*SURY,
1 5H#BORD, 5H*SEGM, SH*DATU, SH*GRID, 5H*REST, 5SH+MAPP)
DATA (MAPNAM=10H BOUGUER ,9HANOMALIES,10H FREE AIR ,9HANOMALIES,
1 10H HEIG, 9HHTS , 104 STATIO,9HN PLOT )
DATA (LEGA=8HLEGEND ,10HA1234 ; ST, 10HATION NUMB,ZHER,
1 8H ,10HAVITY ANOM,3HALY,10H 456 ; GR,
10HOUND ELEVA,4HTION,10H 567. ; GR,10H 56.7 ; GR)
DATA (LEVU=8H FEET  ,8H METRES ,8HUNITS ), (LANK=&H )
DATA (MAFREE=10HFREE AIR A,10HNOMALY AT ,4HSEA.)
DATA (MAGRAV=10HPROVISIONA,10HL 1973 VAL,4HUES.)
DATA (MILI=10HMILL1GALS ,10HMICROMETRE,1H ,10HS/SEC/SEC )
DATA (DEFAULT=-9.9£5}, (SCRUB=9.9E9), (NTL=0), (NXN=6000), (LYM=12)
DATA (GNC=978031.8,975049.0,0.0053024,0.0052384)
DATA (SIXTY=60.0),(P3048=0.3048),(TEN=10.0},(P1=3.1415926536)
DATA (0HR=0.0,1.027,0.917)
- "BUFFER IN TAPENAME - SET COUNTERS. -
NB=N= M NEWY=UNITS=1.0 $ NOSU=NOSY=NOSEG=NOAR=KON=KEY=NOTES= NUBSA 0
.Y=JARNO=KARNO=KARJP=BF JP= JARK=MFA=NZ=NODAS=NOR=MD=ME=0
BORDER=15.0 $ RH0=2.67 $ NUBSA(2)=1000 § INDENT=0100B § NK0=-2
JDATUM=IDATUM=6H=DM MO § METS(1)=8H(8F10.6) § METS(2)=METS(3)=LANK
SUM=RANGE=AVERAG=0 $ SCAX=-SCRUB $ SCAY=SCRUB $ NAB=2999
- READ CONTROL CARD, MAP AND TAPE NAMES. - C
IFCINMAIN.EQ.0)GO TO 10 $ INMAIN=0
DECODE(&0,15,NAMECYMUF ,NAMECR $ GO TO 20
10 1F(NOAR.E0.2)GO TO 560
READ 15,MUF , NAMECF, NAMEC
15 FORMAT(AS,T1,10A8,71,8A10)
IF (EOF(60)2 555,20
20 NRE(3)=8HBAP/11,
D0 25 i=1,12
[FCKONTROL (1) .NE.MUF)GO TO 25
KON=1 $ [1F(KON.LE.4) GO TO 30
[F(KON.LE.9.AND.KEY.EQ.0)GO TO 560
GO TO (40,65,80,90,86,550,597,550)KON-4

CONT INUE

IF(KEY.NE.O) 50 560

----- FIRST CONTROL CARD -----C

30 MEASURE= NAMECR(3) $ [FIMEASURE.EQ.LANK)MEASURE= 6HMETRES
KEY=KON § IF(MEASURE.EQ.4HFEET)UNITC= ©3048 § N=-1 § NAME=NAMECR
YA = SIXTY § LDM=0 § IF(NAMECR(4).EG.7HMINUTES)LDM=YA=1.0
LAM=MARSTN=0 $ [F(NAMECR(5).EQ.6HMARINE)HMARSTN-LAM=1RM
DECODE(80,35,NAMEC(2))LX, L

35 FORMAT (12,2X,11)

[F(LX.E0.0)LX=40 $ IF(KEY.LE.2)L=9 $ LL=L-2

[FCL.GE.8)LL=2+L-13 § IF(L.LE.0)LL=5-2+(KEY/4)
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CALL ORICHEK (2) $ REWIND LD $ [=UNIT(LD)

CALL BEGINIT $ IF(KEY.EQ.4)G0 TO 10

IN=LX $ CALL LUNSET (1,LX) $ CALL RECORD (1,LX)
TF(N)10,540,10

----- - READ MAPTITLE CARD - .- .-
40 DO 45 1=1,7
45 MAPTITLCI) = NAMEC (1+1)
Ly=13 GO TO 10
- - CHECK TAPENAME - - - C

50 lF(MDEO 2)?E¥URN
[F(NAMECR(1).EQ.LANK)GO TO 55
{ F(NAMECR( 1) .NE .NAMEMT(I)>GO TO 580
55 CONTINUE
PRINT 135 § PRINT 60,NAMEMT § GO TO 10
60 FOPMAT(1HO, * INPUT TAPE NAMED - +10A8,2X,A8,r 19+A8)
----- SURVEY AND SYMBOL DATA - -----t
65 DO 75 J =2,8 $ F(NOSY.GE.100) GO TG 10
[F(NAMEC(J).EQ.1H XG0 TO 75 $ NOSY=NOSY+1
DECODEC 10,70, NAMECCJ) YNSURVEY (NOSY) , IDENTCNUSY) ,MARK(NOSY),
1 LABEL (NOSY)
70 FORMAT (14,R2,212)
[ F(MARK (NOSY) .GT .LYMIMARK (NOSY) =L YM
[ F(MARK (NOSY) .LT.0)MARK(NQSY)>=-1
75 CONTINUE $ NOSEG=0 $ GO TO 10
----- BORDER TN MINUTES, DENSITY IN GM/CC, LABEL SIZE IN 1/10 INCH - - - C
----- DEFAULT SYMBOL NUMBER, PLOT BLOCK SIZE, MARINE FREE AIR. - - - - - C
80 DECODE(80,85, NAMEC)BORDER, RHO,ME,MS12E, NOMARK , NORM, MD, INK ,MFA
85 FORMAT(10X,2F5.2,11,14,215,11,212)
GO TO 10
----- - NEW DATUM - - - - == C
86 IDATUM= NAMEER(Z) $ GO 70 10
----- LIST PARAMETERS USED FOR MAP - -----C
90 IF(NOSEG.NE.0) GO TO 100 $ NOStG=1 $ NYM=LYM
[F(NOSY.LE.Q)GO TO 95 $ PRINT 135 $ PRINT 91
91 FORMAT(1H0,13X,+ SURVEY LABEL SYMBOL LABELLING +)
DO 94 J=1,NOSY $ MARKNUM=NYMBL (MARK(J)?>
ENCODE (10,92, MUF)LABEL (J)
92 FORMAT (+EVERY +12)
IF(LABEL(J).LT.0)MUF=NYA $ IF(LABEL(J).EG.Q)MUF=LANK
1F(MARK (J) .LT.0)MUF=NYD
PRINT 93 ,NSURVEY(J), IDENT(J), MARKNUM, MUF
93 FORMAT (16X, 14,4X,R2,4X,A10,2X,A8)
94 CONT INUE
G5 IF(NOMARK.GT.LYM)NOMARK=LYM $ IF(NOMARK.LT.0)NOMARK=NYM--1
IF(NORM.EG.O)NORM=10000 $ IF(KEY.EG.2)RH0=0.0 $ ME=1-ME
[F(MSIZE .EQ.0IMSIZE=1 § CALL MATCH (IDATUM)
[FCINK.LT.1.0R.INK.GT.4)INK=1 § CALL NEWPEN (INK)
MUF=NYMBL (NOMARK) $ IF(NOMARK.EQ.Q)MUF=NYB
PRINT 96,RHO,BORDER,MS1ZE,MUF , IDATUM
96 FORMAT(1HO, 10X,30(1H*)/1HO,10X,+ DENSITY = «F5.2+ GM/CC.(0 IS ¢,
1+FREE AIR)*S5X+BORDER = +F5.2+ MINUTES. LABEL SIZE = =12/1H0,11X,
1+THE SYMBOL FOR UNLISTED SURVEYS IS - =,A10,6X,+THE DATUM IS +«,A8)
[FCMFAUNE.OYPRINT 97,MAFREE $ M=2
97 FORMAT (1HO, 10X + BOUGUER ANOMALY ON LAND AND + 3A10)
- SET VARIABLES - - C

MG = 17 - IBYTE(ITM 0,6,3)

MH = IBYTECITM,0,3,3)/6'S IF(MH.EQ.1IUNITS=P3048

GF=10+«NOGS § [F(KEY.LT.4)GO TO 98

NCN=7 $ IFC(LOM.EQ.0)GO TO 99 $ NCN=9

E5T$é1$;1OH(F10 .6,2(F $ METS(2)=10H4.0,F6.4), $ METS(3)=7H5F10.6)
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98 IF(NAMEMT(11) . NE.LANK.AND .NAMEMT(11).NE.0)JDATUM=NAMEMT(11)
99 TLIMIT = TLT - BORDER § BLIMIT = BLT + BORDER
WLIMIT = WLN - BORDER $ ELIMIT = ELN + BORDER
SIZE= K SIZ § WSIZE=0.07+KSIZE $ GSIZE=0.07*MSIZE
XS1ZE=0 OZS'SIZE $ YSIZE=0.02+SI2E $ IFCINMAIN.GE.1)G0O TO 102
€--=--- - DEFINE LABELLING FREQUENCIES - s -
100 DECOCE(&0,101,NAMEC )K,MYSTN,MYBAN,MYHGT ,NAMECR(2)
101 FORMAT(8X,R1,1X,313,1X,A8)
102 PRINT 135
ANS=0.3 $ MYLAB=0 $ [F(MYSTN+MYBAN+MYHGT.LE.0)MYLAB=1
[F(MYSTN.GT.0)GO TO 104 $ MYSiN=10000000 $ ANS=ANS-0.1
104 IF(MYBAN.GT.0)GO TO 105 $ MYBAN=10000000 $ ANS=ANS-0.1
105 [F(MYHGT.GT.0)GO TO 106 $§ MYHGT=10000000 $ ANS=ANS-0.1
106 ISNFREQG=MYSTN $ [BAFREQ=MYBAN $ IHTFREQ=MYHGT
[F(MYLAB.EG. 1)MYSTN=MYBAN=M/HGT=1
PRINT 107, ISNFREQ, IBAFREQ, IHTFREQ
107 FORMAT(1HU, 10X+DEFAULT LABEL FREQUENCY - STATION#13+x .  ANOMALY®,
1 [3x . HEIGHT+I3)
ANI=0_4+*MSIZE $ IF(ANS.LE.0.001)ANS=0.3 $ ANS=ANS+*MSIZE
TF(XR/ANT.GT. 100 0)ANI=XR/100.0 § IF(YT/ANS GT. 114, O)ANS YT/114.0
c----- AREA BLOCK LOCATION. - - - - - -
NOAR=Z $ IF(K.EO.1RS) GO 7O 110 $ NOAR =
|F(NAMECR(2) .NE.LANK)GO TO 110
READ 15,MUF ,NAMECR
NOAR = 0 § IF (EOF(60)) 549,110

110 IFEND=0 $ PRINT 135 $ IF(KEY.EQ.4>G0 TO 120
CALL AREFIND 3 [IF(IFOUND.LE.1) 10,150

720 CALL BCOFIND (LX) $ IFCIFOUND.LE.1)10,130

130 PRINT 140, (NAMEAR(J),J=1,10) $ UNITS=1.0

135 FORMAT (1HO,10X,30(1H+))
140 FORMAT(1HO, 10A8/1HO)
----- - SKIP THIS BLOCK ON INPUT UNIT. - s -
150 IF(K.NE.TR-)GO TO 200 $ PRINT 160
160 FORMAT (1HO,9X,+ THIS BLOCK HAS BEEN SKIPPED «)
[F(KEY.EQ.4)GO TO 180 $ CALL SKIPF (2,IN> $ GO TO 10
180 CALL BEDSKIP $ GO TO 10
o INPUT STATION DATA - -
200 lF(KEY NE. 4)G0 T0 230
READ (LX,METS) STATION, (FACTSCI),1=1,NCN)
IFCEOFCLYX)) 380,210
210 D0 220 J=1,NCN
IFCFACTSCJ).NE.0.0)GO TO 220
I+ {LDM.EG.1.AND.(J.EQ.1.0R.J.EB.3))G0 TO 220
TFCCFACTS(J) .AND.77B) .NE.0)FACTS(JI=DEFAULT
220 CONTINUE
IF(STATION.LT.1.9)STATION=ABS(STATION)+1.0
[F(LDM.EQ.0)GO TO 240
ALT=FACTS(1) «SIXTY+FACTS(2) $ ALN=FALTS(3)*SIXTY+FACTS(4)
ELEV=FACTS(5) $ OBSGRAV=FACTS(6) $ HEIGHT=FACTS(LL+2)
TC=FACTS(8) $ GO 70 24
230 CALL RECORD (3,LX, $ [F(N)>235,380,230
235 CALL DASHIFT (JDATUM)
STATION=STN $ MARSTN=IBYTE(NDM,0,8,3).0R.LAM
2490 ALT = FACTS(1)*YA $ ALN = FACTS(2)*YA
ELEV = FACTS(3) 3§ O0BSGRAV = FACTS(4)
HEIGHT = FACTS(LL) $ TC = FACTS(6)
C IS DATA WITHIN LIMITS. - -
245 IF(ALT LE. TLlMlT OR.ALT.GE.BLIMIT)GO TO 200
[FCALN . LE .WLIMIT.OR.ALN.GE.ELIMIT)GO TO 200
INBORD=0
IFCALT.LT.TLT.OR.ALT.GT.BLT) INBORD=1
[FCALN.LT.WLN.OR.ALN.GT.ELN) INBORD=1
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247
250

255

260
265
270

275
280

285

290

295

305

310

320

CALL COORDS $ XX=XX-XL $ YY=YY-YB
X‘SP!YY*ER*XX $ Y=CRtYY-SR*XX
FIND STATION SYMBOL -
lF(NOR LT. NORM)GO T0 250 $ CALL PLOT (0.0,0.0, 3)
WRITE (LT,247) NB,INK $ CALL TAGBLOK
FORMAT (+ STATION BLOCK +13,+ PEN +«11,6X)
NB=NB+1 § NOR=0
ISURVEY = STATi% § MARKNUM=NYM
DO 255 NT = 1,NOSY % NS=NOSY-NT+1
IF ¢ TSURVEY .EQ0. NSURVEY(NS) ) T 10 275
CONTINUE 3 NS=101 $ IF(NOSY.te.100)G0 TO 280
[F(NOMARK.LT.0)GQ TO 200
[FCINBORD.EQ.1)G0 TO 280
NOSY=NS=NOSY+1 $ IDENT(NS) = INDENT + NEWY $ MARK(NS)=NOMARK
I FCNOMARK .EQ . 0)MARK (NS)=NS-(N5-1)/9+Q
NSURVEY (NS)=ISURVEY
IFCNEWY .LT.26)G0 TO 260 $ NEWY=0 $ INDENT=INDENT+1008B
NEWY=NEWY+1 § MUF=NYMBL(MARK(NS)) § LABEL(NS)=0
PRINT 265, ISURVEY, IDENT(NS) ,MUF
FORMAT(1H0,20X, *SURVEY +[5+ GIVEN IDENT *R2+ AND SYMBOL «,A10)
MUF=NYMBL (MARKNUM) § IF(NS.EQ.100)PRINT 270,MUF
FORMAT(» 100 SURVEYS HAVE BEEN USED, ANY OTHERS WILL BEr,
+INDICATED BY xA4,+« AND NOT LISTED +)
MARKNUM=MARK (NS)
IF(MARKNUM LT.0)GO TO 200 3 IF(L.LT.8)GO TO 305
BOUGUER ANOMALY WANTED -
lF(ELEV EG DEFAULT.OR.0OBSGRAV.EQ.DEFAULT)GO TO 300
TF(MFA.NE.0.AND.MARSTN.EQ.1RM)GO TO 285
IF(HETGHT _£0. DEFAULT.AND.RHO.NE.0.0)GO_TO 300
[F(TC.EQ.DEFAULT)TC=0.0 $ TC=TC*RHO/2.0
HEIGHT=HEIGHT+UNITS $ ELEV=ELEV*UNITS
ANGLE = ALT = Pl / 10800.0
= SINCANGLE) $ 0 = SIN(2+<ANGLE)
GRAVN = GNC (MG) » (1.0 + GNC(MG+2)+Psx2 - 5.9E-6+0%+2) +« GF
A=OHR(18/MARSTN+1) § B=0.3086
IFCELEV.LT.0.0.AND.MARSTN.EQ.1RM)B=0.2223
ANOM=0BSGRAV -GRAVN +ELEV *B *GF
TF(MFA_NE .0.AND.MARSTM .EQ. TRM)GO TO 295
[F(RHO . NZ .0)ANOM=ANOM+TC-0.0419+GF* (HEIGHT » (RHO-A) +ELEV*A)
VALUE = ANOM $ GO T0 310
STATION WITH MISSING DATA. -
IF(INBORD ED 1)G0 TO 200 $§ NODAS=NODA.+1 $ NOR= NOR~3
[F(MARKNUM.EG.0)GO TO 200 $ IF(MARKNU:. GE LYM)GO TO 375
IF(MD NE. O)EALL SYMBOL (X,Y,0.04+S12E,6,0,-.) $ GO TO 200
GROUND  FEIGHTS NANTED - -
IF(HEIGHT ED DEFAULT)GO TQ 300
[F(MH.EQ. 1)HEIGHT=HEIGHT/P3048

VALUE = HEIGHT
- - STORE POSITION AND VALUE - -
NKO = NKG + 3 $ NO = NKGQ + 3

XYW(NKG ) = ALN - WLN
XYW(NKQ+1) = ALT - TLT
XYW(NKQ+2) = VALUE $ NOSU=NOSU+1 $ SUM=SUM+VALUE

IF(SCAX.LT.VALUE )SCAX=VALUE $ IF(SCAY.GT.VALUE)SCAY=VALUE
[F{NG.GE.NAB)GQ TO 400

IFCINBORD. EO 1)G0 TO 200 $ NOTES=NOTES+1

- PLOT AND LABEL POINT - -
IF NUSED(NS) EQ.0)NUSED(NS) =1

[F(MARKNUM.EQ.0)GO TO 200 $ I1F(MARKNUM.GE.LYM)GO TO 375

NT=2 $ IF(MARKNUM.GE.10)NT=4 § NOR=NOR+3 $ LINE=-MSIZE

CALL SYMBOL ¢X,Y,NT+YSIZE,MARKIND(MARKNUM),0,-1)
MYLAB=LABEL(NS) $ [F(MYLAB.LT.0)GO TO 200
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oo

330
335

340

350

355
360

365

445

446

450

455
460

NX=X/ANT+1 § NSM=Y/ANS+1 $ NT=NX+NSM=100
TFCLHONT ) #LHCNT+1) «LW(NT-100) +LW(NT-99) \NE.0)GO TO 2C
JSNFREQ=1SNFREQ $ IF(MYLAB GT. ’)JSNFREO MYLAB*MYSTN
| F(MODC(NOTES, JSNFREQ) .NE.Q: GO T
ENCODE (10, 330,JSTAT) STATION § LINE LINE+MSIZE
FORMAT (4PF10.1)
ENCODE( 9,335, MUF) IDENTC(NS),JSTAT $ NUSED(NS)=2
FORMAT(X,R2,R6)
2=X $ 1FCCIDENT(NS).AND.7700B) .EQ.5500B)2=X-QSIZE
CALL SYMBOL (Z,Y,Q0SIZE,MUF,0,7) $ NOR=NOR+10
IF(L.LT.8)GO TO 360
JSNFREG=1BAFREQG $ [F(MYLAB.GT.0) JSNFREQ=MYLAB*MYBAN
|F(MOD(NQTES, JSNFREQ) .NE. 0) GO TO 360
[F(NOGS.EQ. O)ENEODE (6,350,MUF)ANOM § LINE= LINE + MSIZE
FORMAT (F6.1)
[F(NOGS.NE.0) ENCODE(6,355,MUF) ANOM
FORMAT (F6.0)
CALL SYMBOL (X,Y-0.1+LINE,O0SIZE,MUF,0,6) $ NOR=NOR+10
JSNFREQ=IHTFREG $ iF(MYLAB.GT.0) JSNFREG=MYLABMYHGT
[F(MODCNQTES, JSNFREQ) .RE. 0) GO TO 370
ENCODE ¢8,365,MUFYHEIGHT § LINE = LINE + MSIZE
FORMAT (F3.1)
CALL SYMBOL (X,Y-0 1'LINE OSIZE MUF,0,6) $ NOR-NOR+10
IFILINE.LT.-0. 01)G0 T0
LWCNT)=LWCNT+1)=LW(NT - 100) LW(NT-99)=ME § GO TO 200
CALL SYMBOL (X-XSIZE,Y-YSIZE,2+YSIZE,MARKIND(12),0,-1)
NOR=NOR+1 $ GO TO 200
PRINT 385,NOSU $ NOSU=0
FORMAT (110,9X,+ NUMBER OF STATIONS USED - +110)
[F(NQ.LT.NABYGOD TO 440
TFEND=1 $ IF(NKQ.LT.0)GO TQ 440

- - - - TRANSFER DAT/. BLOCK TG UNITLD - = = - - -
NZ=NZ+1 $ NUBSA(3)=(NG-1)/3 $ NKG=-2 $ NUBSA= NUBSA*NUB A(3)
BUFFER OUT (LD, 1) (XYW,XYW(3000)>
[=UNITC(LD) $ IFCIFEND)440,320
CONTINUE

GO TO (10,10,110,445)N0AR+1
- - - END SEGMENTS - - -

- - - ANNOTATE MAP - -
NDB=NZ § OFFSET = 2.1 » SIZE § ANI=-1.0 $ NSK-25 $ NX 7
WRITE (LT,247) NB,INK $ IF(INK.EG.1)GO TO 44b
CALL NEWPEN(1) $ CALL TAGBLOK $ CALL PLOT(0.0,0.0,-3)
YSIZE=YSIZE+2.0 $§ MAPDAT=10HSURVEY KEY
CALL SYMBOL (OFFSET+0.15+SIZE,ANI-0.6*SIZE,YSIZE,MAPDAT,0,10)
MAPDAT=10HSYMBOL LET $ MAPDAT(2)=10HTER BMR NU $ MAPDAT(3)=4HMBER
CALL SYMBOL (OFFSET-0.1+SIZE,ANI[-0.7+SIZE,YSIZE,MAPDAT,0,24)
DO 460 NS=1,NOSY § IF(NUSFD(NS).EG.0)GO TO 460
NX=NX+1 § ANS=AN]-SIZE-C.1+NX
[ F(NUSED(NS) .NE.2) IDENT(NS)=LANK
ENCODE (12,450 ,MAPDAT) IDENT(NS), NSURVEY (NS)
FORMAT (RZ, 110)
CALL SYMBOL (OFFSET+0.15+SIZE,ANS,YSIZE,MAPDAT,0,12)
MARKNUM=MARK (NS> 3 [F(MARKNUM_EQ.0)GC TO 455
NT=1+MARKNUM/ 10-MARKNUM/ 12
CALL SYMBOL (OFFSET,ANS+XSIZE,NT+YSIZE,MARKIND(MARKNUM)Y,0,-1)
[F (NX.LT.NSM) GO TO 460
NSM=NSM+20 $ ANI=ANI+2.0*SIZE $ OFFSET=0FFSET+SIZE
CONTINUE
[FCLY.NE.0)GO TO 462 $ IF(KEY.EQ. 4)u0 TO 464
LY=2+KEY-1 $§ IF(I*MAIN.EQ.12)LY=
ENCODE (30,461,MAPTITL(S)) MAPNAM(LY),MAPNAM(LY*1) 3 GO TO 463

[mimim]
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461 FORMAT (5X,2A10,5X:
462 CALL SYMBOL (0.5+XR-2.8+*SIZE,-.75+«SIZE,2*WSIZE ,MAPTIT
463 CALL SYMBOL (0.5s¥R-2.1+SIZE,-1.0+SIZE,2+WSIZE MAPTIT
464 IF(MG.GE.2)GO TO 465
CALL SYMBOL (XR-1.4+S12E,-S1ZE,HWSIZE,MAGRAV,0,24)
465 GO TO (470,480,490,485) KEY
470 IF(ISM.EG.0.0R.RHO.NE.2.67)G0 TO 473 $ MAPDAT=10HGRAVITY SE
MAPDAT(2)=4HRIES $ CALL SYMBOL(SIZE,YT+0.5+SIZE,WSIZE,MAPDAT,0,14)
473 ENCODE (24,475,MAPDAT)RHO § GO TO 500
4795 FORMAT (+DENSITY =+,F5.2,* GMS/CC. +)
480 ESP?QT;%%HFREE AIR § MAPDAT(2)=10H ANOMALY 3 MAPDAT(3)=LANK
485 MAPDAT(1)=MAPDAT(2)=MAPDAT(3)=LANK § GO TO 500
490 MAPDAT=10HGROUND HE $ MAPDAT(2)=10HIGHTS [N $ MAPDAT(3)=LEVU(MH)
PRINT 505, LANK i MAPDAT
500 CALL SYMBOL (XR-1.4:SIZ2E,-1.1+SIZE,WSIZE,MAPDAT,0,30>
MAPDAT=LEVU(3)
LALL SYMBOL (-0.15+SIZE,-2.75+SIZE,WSIZE,MAPDAT, J,5)
MAPDAT(2)=LEVU(MH) $ MAPDAT=9HHEIGHT ;
PRINT 505,LEVU(3),MAPDAT(1) ,MAPDAT(2)
505 FORMAT (1HO,10X,4A10)
CALL SYMBOL (-0.40xSIZE,-2.90+SIZE,WSIZE,MAPCAT,0,18)
IF (KEY.GE.3) GO TO 510
MAPDAT=GHGRAVITY ; 3 MAPDAT(2)=MILI(1+NOGS)
MAPDAT(3)=MIL1(3+NOGS) $ PRINT 505,LANK,MAPD/.T
CALL SYMBOL (-0.40*SIZE,-3.05'SIZE,NSIZE,MAPDAT,0,25)
IF (NOGS.NE.O) CALL SYMBOL (999 -3.02xSI12E,0.6*WS1ZE,1H2,0,1)
IF(MFA.NE. O)EALL SYMBOL (XR-1.4*SI12E,-1.2+S1ZE WS IZE, MAFREE 0,24)
----- - ORAW LEGEND. - -----C
510 CALL PLOT (-0. 4'SIZE -1.8+S1ZE,3)
CALL PLOT (1.6+512E, . 8+S1ZE, 2)
CALL PLOT (1.6+51ZE,-2.5+S1ZE
CALL PLOT (-.4xSIZE,-2.5+SIZE
CALL PLOT (-.4!SIZE,-1.8tSIZ§
4
z

LA 0 40)
L(5),0,30)

CALL SYMBOL (0.2+*SIZE,-1.96+SI1ZE,WSIZE,LEGA,0,6)
CALL PLOT (0.2+S1Z2E,-1.98+SIZE,3)
CALL PLOT €0.6*SIZ2E,-1.98+SI1ZE,2)
CALL SYMBOL (-0.25+S1ZE,-2.18+SIZE,WSIZE,LEGA(2),0,24)
IFC(KEY.GE.3)G0 TO 512 $ LEGA(5)=LEGA(12-NOGS)
CALL SYMBOL (-0.25+S1ZE,-2.31+SIZE,WSIZE,LEGA(5),0,24)
512 CALL SYMBOL (-0.25xSIZE,-2.44*SIZE,WSIZE,LEGA(S),0,24)
PRINT 135 $ NOST=NQTES
PRINT 515,NOTES,NUBSA(1),NGDAS
515 FORMAT( 1HO, 9X, *NUMBER OF USABLE STATIONS PLOTTED ON MAP IS +16/
10X, *NUMBER OF USABLE STATIONS IN MAP AND BORDER *[6/
10X, *NUMBER GF STATIONS ON MAP WITH MISSING DATA *16)
PRINT 520,NB $ [F(NUBSA.GT.0)AVERAG=SUM/NUBSA
520 FORMAT (1HO,9X,13,* STATION PLOT BLOCKS WRITTEN +)
CALL FINIT $ REWIND LD $ RANGE=SCAX-SCAY
WRITE (LT,522) $ CALL TAGBLOK $ OLAT=TLT % OLON=WLN
522 FORMAT (: MAP ANNQTATION «,14X)
CALL PLOT ¢0.0,0.0,-3)
[F(NDB.NE.O) GO TO 530 $ PRINT 525 $ GO TO 590
525 FORMAT(1H-,20X,+ NO DATA FOUND FOR THIS MAP:)

530 RETURN
- - - INPUT ERRORS - - - C
940 PRINT 545,LX $ STOP
545 FORMAT (4HO+++,+ EQF READ FOR TAPENAME ON UNIT - +[3)
550 INMAIN=KON $ IF(NOSEG.NE.0)GO TQ 555
K=1RS $ MYSTN=MYBAN=MYHGT=1 $ GO T
555 IF(KEY.NE.0)GO TO 560 $ NAME= 6HNENMAP $ GO TO 590
560 NOAR=3 $ [F(KEY.NE.0)GO TO 390
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1020

1630
1040

1050
1060
1065

1070

1420
1430

1450
1460

PRINT 570 § GO TO :

FORMAT (4HOxxx, « CONTROL CARD MISSING [N BAHMAP «)

PRINT 585, (NAMEMT(I) 1=1,10) ,NAMECR

FORMAT (4H0:++,+ WRONG TAPE - «10A8/10X,* SHOULD BE - + 10A8)
CALL ORICHEK (6) $ RETURN

- - - RESTART CARD WAS READ - -
NAME=NAMEC(2) S PRINT 598, NAME

ESSMAT (1H0,20(1H+), *RESTART +,A8)

SUBROUTINE AREF IND
+ SEARCHES UNIT IN FOR AREA GIVEN BY NAMECR.
COMMON/ARECOS/KARJP, IBFJP, JARNO,KARNO, NOAR, [ FOUND, JARK
COMMON/AREFIN/IN, 10UT,NAMECR(10),LPS,LSS,LDM,LAM,LOS,LD
COMMON/DATUM/ {DATUM, JDATUM, KDATUM, GDATUM, IDATE ,DEFAULT, LANK, SCRUB
EEEUSS/ETOREA/AB(1S37Z),N,NAMEMT(12),NAMEAR(12),DATA(12)
NAMEAR(11)=JDATUM  § NAMEAR(12)=1DATE
{FCIBFJP.NE.0)GO TO 1070
CALL RECORD (2,IN)
JARNO=JARNO+1
[F(N) 1070,1040,1140
N=UNITCIN) $ REWIND IN § CALL RESET(2)
CALL RECORD (1,IN) $ JDATUM=NAMEMT(11) $§ CALL DACHEK C(JDATUM)
JARNO=18FJP=0 $ IF(NOAR.EQ.2)GO TO 1065
[F(JARNO.ME .KARNO.OR. JARK .E0.0)GO TO 1020
PRINT 1060, NAMECR
FORMAT(4HQ*++,x AREA NAMED - »10A8+ - IS NOT ON THE TAPE.:)
KARNO=JARNO+1  $ KARJP=IFCUND=1 $ JARK=0
RETURN
[F(KARJP.EQ.1)GO TO 1080
[F(JARNO.NE.KARNO)XGO TO 1080
[BFJP = JARK ¥ [F(JARK.NE.0> GO TO 1050 $ JARK =1
KARJP = [BFJP = 0 $ [F(NOAR.NE.O) GO TO 1110
DO 1090 J=1,9
IF(NAMECR(J) .NE .NAMEAR(J))GO TQ 1130
CONTINUE § TFOUND=2
PRINT 1105,NAMEAR $ KARNO=JARNO+1 § JARK=0
FORMAT(1H0, 11A8,A10/1H0)
RETURN
IF(NOAR.EG.2>G0 TO 1120
[F(NAMEAR(1) .NE.NAMECR(2)2GO TO 1130
[FOUND=3
GO TO 1100
CALL RESET(2)
TFCUNITCINDY1135,1020,1135
CALL SKIPF(2,IN)
GO TO 1020
PRINT 1150,NAMEAR $ GO TO 1020

1FORMAT (+ ERROR QCCURRED IN ARE/ “ME (AREAFIND). NAME USED - «/

,12A8)

END

SUBROUTINE PARIX(K)
COMMON/ARECOS/KARJP, IBFJP, JARNQ,KARNO, NOAR, IFOUND, JARK
COMMON/AREFIN/IN, 1OUT,NAMECR(10), LPS, LSS, LDM, LAM,LOS, LD
COMMON/STOREA/AB(15372) ,N,NAMEMT(12) ,NAMEAR(10),DATA(14)
DATA (NEW=1>

PRINT1420,K $ N=4

FORMAT (4HO=++,+ PARITY ERROR ON INPUT UNIT - «,[2)
RETURN

ENTRY BCDSKIP

READ (K,1500) NAMEAR $ [F(EQF(K))>1460,1450

RETURN

T« «

('




ENTRY BCODFIND
IFOUND=0 $ IF(NEW.EQ.0.0R.K.EQ.60)GO TO 1530
REWIND K $ READ (K,1500) NAHMEAR $ IF(EOF(K)>1510,1530
0 FORMAT (10A8)
0 PRINT 1520,k $ RETURN
0 FORMAT (+0 NQ DATA ON UNIT «, 12}
0 READ (K,1500) NAMEAR § [F(EQF(K)>)>1540,1560
0 IF(NOAR.EQ.0)PRINT 1550,NAMECR
0 FORMAT (4HOx»+,« SEGMENT NAMED - «,10A8,« - IS NOT ON THE FILE+)
{F(NOAR.EQ. 1)PRINT 1550,NAMECR(2), (NAMECR(10),1=1,9)
[FOUND=NEW=1 $ RETURN
1560 IF(NOAR.EQ.2)>GO TO 1580 $ [F(NOAR.EQ.1)GO TO 1590
DO 1570 1=1,9
[F(NAMELR(I) NE.NAMEAR(1))G0 TO 1600
1570 CONTINU
1580 I1FOUND=3 S RETURN
1590 IF(NAMECR(2) .EQ.NAMEAR(1))G0 TO 1580
1600 EESD (K,1500) NAMEAR $ [F(EOF(K))>1530,1600
N

SUBROUTINE FLOTE (S,D)
COMMON/CONSTAN/SIXTY,P3048,TEN,P1,NTL,NX

N
COMMON/DATUM/ [DATUM, JOATUM,KDATUM, GDATUM, IDATE ,DEFAULT, LANK,SCRUB
DIMENSION 1(2),MN(2)

gNé1)‘l(1) 3 MN(2) = ()
1FN = SHIFTCIDATUM,6).AND.778

K=7 3 F C IFil cO 45B) K= 3
DO 4050 J = 1,4
[J=CIBYTE(MN,0,J,3)-27).AND.77B $ IF(1J.£0.22B>1J=0
IF(1J.GT.9)GO TO 4070
4050 Sz6+10+1J
DO 4060 J=K, 10
[J=(IBYTE(MN{2),0,J,3)-27).AND.77B
1FC1J.EQ 22B)1320° 8 TF(1J.GT.9G0 TO 4070 $ V=1J
4060 S25+V/1yre(J-K+1)
RETURN

4070 IF (K .NE. 5) GO TO 4080
MN(2) = SHIFT (MN(2),12) » 55558
4080 PRINT 4085,MN $ S=-1 § RETURN
4085 FORMAT(4HOx++,+ JLLEGAL STATION NUMBER [N BCD INPUT DATA - +A4,R6)
ENTRY EIGHTEN
MN=S § V=S-MN § S=MN+V/100
RETURN
END

SUBROUTINE DASHIFT (NM)
+ + + PERFORMS DATUM SHIFT TO DATA IN COMMON BLOCK STOREA TO DATUM IDATUM. = C
COMMON/CONSTAN/SIXTY,P3048 , TEN, P, NTL , NXN
COMMON/DATUM/ IDATUM, JDATUM,KDATUM, GDATUM, IDATE ,DEFAULT, LANK,SCRUB
COMMON/MATCH/MORD,NOGS ,MATSC11) ,METS(5) ,MATA(2) ,MAT (2) ,NCN,NOCS
COMMON/STOREA/AB(15397) ,MSTN(2) ,EACH(6) ,KNEE(4)
DIMENSION STN(2),KINC4),CON(3),CST(4>
L IMENSION KAR(4,6)
EQUIVALENCE (CON,SIXTY)
EQUIVALENCE (STN,MSTN), (ITM, [DATUM) (NTM, NE) (KEM MSTN(2))
DATA (MATS=4H(X, F,2¢'4 "), 8H,X),F9.2,1H ,8 ,ZX 9.2,1H ,8H,2(2X,A8,
8H),2X,3A8, 7H. 2X, R1,,6HX A103), (MAT=6H(F7.2, . Y(F7.1,)
DATA (METS=8H9.4,2X,2,8H11.6 .2, 8H([4 F6.2,8H(1X,F9.4,8H,2X,F8.2)
DATA (KIN=2,3,5,6), (CON=60.,.3048,10.
DATA (KAR=1HO, 1=, TH+, THO, 1HD, 4 CTHM) , 3(1HF) TH ,3(1HA), THM,
3(1HUY, $HO, 1HP, 2CIHD)
DATA (HEM=6HOMM MO)
DATA (CST=1.0005118,979685.74,0.9994885,979671.86)

LOo4




mey

4095

4100
4105

4110

4120

4130

4135

4140

4150

4160

" ENTRY MATCHB

DATA (MASK=77777700777700000000B)

. . ITM,NTM,KEM WERE PREVIOUSLY TYPE BYTE (/6), DIMENSION 8
J=NM.AND.MASK 'S _KJ= [DATUM.AND. MASK

IF(J.EO.KJ)GO TO 4135

NE=NM $ NTM = [BYTE(NTM,KEM,4,1) $ NTM = IBYTE(NTM,KEM,8,1)

[EN=SHIFT(MSTN,6).AND.778 § TF(1FN.GT.26.AND.IFN.LT.37)NS=NEM

[FCIBYTE(NTM,0,1,3) .NE. 27) GO TO 4105

NTM = IBYTE(NTM,55B,4,4)

NTM = IBYTE(NTM,598,8,4)

TECIBYTECITM,0,1,3) .NE, 27) GO TO 4100

[FCIBYTE(NTM, ITM,1,2) .EG.0) GO TO 4110

ENCODE(8,4095,MSTN) STN(1)

FORMAT (4PF8.0)

MS]N(Z)11 SHIFT (MSTN(1),24)

MSTN(2) = SHIFT (MSTN(2),24) .AND. 77778

CALL FLOTECSTN,MSTN) $ GO TO 4110

TECIBYTECITM,NTM,1,2) .GT. 0) CALL EIGHTEN(STN)

IFCIBYTECITM,NTM,1,2) .GE. 0) GO TO 4110

J=ST361) 3 STﬁ(%):STN(1)-J $ STNC1)=1.0+J + STN(2)/100.0
4 =1, &

13
KINCJ)
IBYTECITM,NTM,KJ, 2}
1.EQ.0) GO TC 4130
J.LT7.3)G0 TO 4120
EACH(4) .EQ.DEFAULT)GO TO 4130
J.EQ.3)EACH(4)=EACH(4)*10 .0«
J.NE.4)GO TO 4130
ACH(4) = (EACH(4) -CST(3-1)=GF)+CST(2-1)+CST(1+3) +GF
GO TO 4130
IF(EACH(2*J-1) .NE.DEFAULTIEACH(2+J-1)=EACH(2*J-1)«CON(J)=+]
IFCEACH(3+J-1) .NE.DEFAULT)EACH(3*J-1)=EACH(3+J-1) vCONCJ) =]
CONT INUE
IFCIBYTE(ITM,0,1,3) .EQ. 27) RETURN
MSTNC(2) = I[DATUM
KEM = IBYTE(KEM,NTM,4,1) § KEM = IBY[IE(KEM,NTM,8,1)
KNEE(4) = IDATE
ENTRY DATHERE
KEM = IBYTE(KEM,0,7,4)
D0 4150 J=1,6
[FCEACHCJY .GT.SCRUB .OR. EACH(J).LT.-9ES) EACH(J)=DEFAULT
IF(EACHCJ) .EQ.DEFAULT) GO _TC 4150
[FN = IBYTE(KEM,0,7,3) + 2 =+ (6-J)
KEM = IBYTE(KEM,IFN,7,4)
CONT INUE
RETURN
ENTRY MATCH

l—'rncuZ

KJ=
i =
1F(
1EC
1F¢
[F(C
1F(
E

* + DEFINES FORMAT FOR PRINTING STATION DATA WITH A GIVEN CATUM.

. LISTING FORMAT FOR FINAL TAPE PRINTOUT

TOMATS{1)=4H(X,F~ § MATS(8) = &H,2(2X,A8

NE = NM § MATS(2) =METS(1)

égééBYTE(NTM,O,1,S) .EQ. TH+) MATS(2) = METS(2)
le[B;TE(NTM,O.Z,S) .EQ. THM) MORD = 0
negg(3)=METS(3'MORD) $ NOCS = 4- 2+MORD
lF(lB;TE(NTM,O,S,S) .EQ. 1HM) NOGS = 0

AATS(5) =MATS (62 +NOGS+ 100008 $ MATS(7)=METS(5)+NQOGS+100008
GF=10++NOGS

RETURN

LISTING FORMAT FOR BOUGUER ANCHMALIES .

* % 2 %

[im Xl

(=]

MO4




4165
4170

4175
4176

oM
[
1.

4500

4505

4510
4515

4520
4530
4540

4550

4560

4570

6580

4585

" ENTRY MATCHD

MATS=4H(X,F § MATS(8)-=8H,7(XF9.2 $ GO TQ 4160
. ISTING FORMAT FOR RAW PRINCIPAL FACTS

MATSC1)=SH(AS5,F  § MATS(8)=8H,1(2X,A8 3§ GO TO 4160
ENTRY DACHEK
+ CHECKS DATUM FOR LEGALITY.
NE=NM § 1=1 ¢ [F(NE.EQ.0.OR.NE.EG.LAJK)IGO TO 4176
DO 4170 J=1,6
DO 4165 KJ=1,4
IFCIBYTE(NTM,0,J,5) .EQ.KAR(KJ, J)) GO TO 4170
CONTINUE $ [=0
CONT INUE
[FCI.NE.O) RETURN $ PRINT 4175, 6NE,NEM
FORMAT (4HO+«+,+ [LLECAL DATUM WORD - +A&:, DATUM USED IS - +A8)

EN
SUBROLTINE RECORD (M,LUN)

+ DOES THE INPUT/QUTPUT BETWEEN UNIT LUN AND ARRAY AB = % CR BUFF
/11

- ROUTINE WRITTEN FOR STANDARD DATUM TAPES. THIS EDITION 0
COMMON/AREFIN/IN, [OUT,NAMECR(10),LPS,LSS,LDM, LAM,LOS,LD
COMMON/ARSORT/ KA, 1KO, IKP, NAST,NEST, LUSK , LREC, INK, ITK
COMMON/DREAD/ISTAT(2), IDAT(6), IND(5),MAL,LAR,MOD,NMS,NOVAR, NODATA

1COMMONISTUREA/BUFF(ZWO),B(12.80).A(12,1000),RATA(12),N,

NAMEMT(12),NAMEAR(12) ,DATA(12)
DIMENSION AB(15409)
DIMENSION LI(6),IRL(6),LRL(6),NR(6),LNR(6)
DIMENSION LIA(6),LBUF(3),LDE(5),LEK(3),LER(S)
EQUIVALENCE (AB,BUFF)
DATA (L1A=2400,0,4400,2400,1200,4400), (LBUF = 480,600,480}
DATA (LDE=15397,15373,15385,15397,15360), (NOES=0)
DATA (NR=6(0)), (L1=6(0)), (LEK=480,512,480),{LER=0,0,12,24,0)
DATA (NOMAX=50)

+ INPUT FROM LUN. M=0 TO DATA, 1 NAMEMT, 2 NAMEAR, 3 DATA, 4 RATA.

LVL=0 § NB=IN
MM=M § 1=(M+5)/3 § K=LDE(M+1) 3 [P=1 § N=-1
{FCI.NE.2.0R.LUN.EQ.NB)GO TO 4505
MM = 1P =0 % I=1
TTGHARLNE 9) TP = 1 - LAR/3 § GO TO 4510
TF/ un.NEMAL)GO TO 4510
KBUF=LBUF(2) $ KREC=LEK(Z2) $ LE=24 $ GO TO 4515
KREC = LEK(I) $§ LE=LER(MM+1) § KBUF = LBUF(I)
[=1+LVL § LIX=LIACI) $ LB=LICI) $ IR=IRL(I) $ LR=LRL(I)
[F(LVL)4700,4520
IF(LBY4550,4530,4580
[R=1+LIX $ LR=IR+KREC-1
AB(IR+10)=AB(IR+11)=0 § J=UNIT(LUN)
BUFFER IN (LUN, [P)(ABCIRY ,AB(LR)) § IRL(I)=IR $ LRL(I)=LR
IF(LBY4870,4550,4580

UNIT(LUN)) 4560,4600,4610
1) =18 =

(
(
L
(
(
£
(

EL
[R+LE-13 § LNR(I)=[R+ KREC 13
IX'EBUF IR+*2 $ LR=IR+KREC-1

=NB=NR(1)+12 § IF(AB(1+NB).EG.-2.0)GO TO 4640
(M.EG.7.0R.M.EQ.2.0R.LEL.LT.24)G0 TO 4585
(AB(1+NB).LT, 0.05G0 TO 4550

DO 4590 J=1,12

[F
L1
LE
IF
[F
KR
NR
IR
GO
NR(
TF(
IF

L




4590 AB(J+K)=AB(J+NB)

{F(NB+8.LT.LNRCI))IRETURN
LI()y = -1
RETURN
4600 LI(1)=N=0 $ BUFF(11)=BUFF(12)=BUFF(23)=BUFF(24)=0
RETURN

4610 CALL PARIX (LUN) 3 GO TO 4560

4620 NB=IR+LEL-12 $ J=(NB-LIX)/12+1 % ~RINT 4630,J,AB(NB)

4630 FORMAT(20X, +ERROR OCCURRED AFTER +13+TH STATION, NUMBERED +F11.6)
AB(IR+LEL)=-2.0 $ GO TO 4570

4640 =1 $ LI(1)=0 $ RETURN
ENTRY QUTPUT

C « « « QUTPUT TO LUN. M HAS SAME VALUES AND MZANING AS FOR INPUT PHASE. +« « + C
LVL=3 ¥ NB=10UT $ GO 70 5500

4700 [F(LB)4720,4710

6710 IRLCI)=IR=T+LIX $ LRLCI)=TR+KREC-1 § NR(CI)=IR+LE-13
LNR(I)=IR+KREC-13

4720 NR(I):=NB=NR([)+12 % it¢i)=LB=1
[F (ABC1+k).GT.0.0.AND.AB¢1+K).LT_10000.0) GO TO 4725
TF(M.NE.1.AND.M.NE.2)GD TO 5050

4725 DO 4730 J=1,12

4730 +BCJ+NBY=AB(J+K)
[E(NZ+8 . LT.LNRCIYIRETURN
IF(LE _NE. 0) GO TO 4770

4740 J = UNITCLUN)

4750 BUFFER QUT (LUN,IP) (ABC(IR),AB(LR))
[F(LB)4760,4820

4760 [RL(T) = IR = 2+«LIX+KBUF-1R+2 § LRL(I)=[R+KREC-1
NRCI)=IR+LE-13 § LNRCI)=IR+KREC-13 $ LI(I)=-1 § RETURN
4770 AB(NR(1)+13)=-1.0 % AB(NR([)>+14)=(KREC-LE)/12 $ GO TO 4740

ENTRY LUNSET

C + + « FINISHES QUTPUT, ENDFILES, REWINDS, IN:viALS AND/OR BEGINS INPUT « «
[F(M.EQG.5)GO TO 4880 § IP=1
12(M+5)/3 $ LB=LI(]+3) § LE=LER(I+1/222) $ KREC=LEK(I)
KBUF = LBUF(I)
[F(M-1)4800,4840

4800 IF(LB)4820,4820,4810

4810 J=1+3 $ LBZL1(J320 $ [R=[RL(J) $ LR=LRL(D)
AB(NR(J)*13) = -1.0
IF(LE.NE.Q) AB(LRL(J)-6) = (KREC-LE-LRLCJI+NR(J)) / 12
TF(NR(J).GE.(IR+LE-1))GO TQ 4740

4820 J = UNlT(LUN)
4830 ENDFILE L
4840 [F(M.EQ.2)GO TO 4879
J = UNITCLUN) $ REWIND LUN $ [F(I1-2)4860,4850
5350 LB=LI(I)=-1 % LIX=LIACI) § GO TO 4530
4860 L1(1)=0 § BUFF(11)=BUFF(12)=BUFF(23)=BUFF(24)=0
6870 L1(1+3)=0 $ RETURN
4880 REWIND LUN $ L1(5)=0 $ RETURN

ENTRY OLDMAT

IF(M.NE.0) GO TO 5000 $ LEK(2)=12 $ LER(3)=LER(4)=0 $ RETURN
5000 M=LEK(2) $ RETURN

[R=IRL(M) $ LR:zLRL(M)

5010 [F(UNIT(LUN)>S020,5030,5020

5020 BUFFER IN (LUN,1)(AB(IR),AB(LR)) $ GO TO 5010
ENTRY RESET

5030 LI(M)=0 § RETURN

L. . ILLEGAL STATION NUMBER ON QUTPUT . e C

5050 PRINT 5060,ABC1+k) $ NOES:=NOES+1

5060 FORMAT(4H0"' + [LLEGAL STATION IN QUTPUT DATA - +G17.8: SKIPPED:)
1F(NOES.LT.NOMAX)GO TO 5100

004
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PRINT 5070,NOES $ STOP
5070 FORMAT{THO/9HO=xxt2 e+ [5, « QUTPUT ERRORS DETECTED, PROBABLY DUE -+,

+TO UNDEFINED INPUT DATA TYPE «/1H1, «EXECUTION TERMINATED. )

ENTRY ILLSET
NOMAX=M 3 [F(NOMAX.EQ.0)NOMAX=50

RETURN

Lo . BACKSPACE BUFFER POINTER

ENTRY BACKREC
5100 NR(I)=NR(1)-12 $ RETURN

END
INTEGER FUNCTION IBYTE (TARGET,SOURCE,LOC,FN)

INTEGER BYTE
INTEGER TARGET,SOURCE,FN,T1,72,73,61,52,TS

trree FUNCTION BYTE ALLOWS HANDLING OF 6-BIT BYTeS
Trret FUNCTIONS ARE
TARGET(LOC) = SOURCE(LOC)
2. COMPARE TARGET(LOC) AND SQURCE(LOC)

RETURN -1 FOR TARGET.LT.SOURCE

0 FOR EQUAL

+1 FOR TARGET.GT.SOURCE
RETURN TARGET(LOC) RIGHT JUSTIFIED IN WORD
REPLACE TARGET(LOC) WITH CONSTANT
RETURN TARGET(LOCL) LEFT 4USTIFIED WITH BLANK FILL

IF(FN.LT.1 .OR. FN.GT.5) GO TO 500
MASKS TO I[SOLATE LOW-ORDER 6-BIT BYTE

= MASK(54)
NM = COMPL (M)

SN

-
-

*+ CALCULATE NUMBER OF LEFT SHIFTS TO PUT REQUIRED BYTE AT RS
12:60 - I

SHIFT BYTE TO LOW ORDER END
T1 = SHIFT(TARGET,ID)

GO TO (100,200,300,400,450) ,FN

ASSIGN SOURCE(LOC) TO TARGET(LOC)
100 T2 - AND (T1,M)
SHIFT{SOURCE, 1)
AND (S1,NM)
0R(72,52)
BYTE = Si [FT(TS, )
1BYTE = BYTE
RETURN

(%]
~
o

tr FUNCTION 2: COMPARE TARGET WITH SOURCE
200 T2= AND(T1,NM)
S1 = SHIFT(SOURCE, 1)
S2=AND(S1,NM)
[F(T2.£0.52) GO TO 2010
BYTE = (T2 - S2)/IABS(I1Z2 - S2)
[BYTE = BYTE
2005 RETURN
2010 IBYTE = 0
GO T0 2005

v FUNCTION = 3: RETURN BYTE RIGHT JUSTIFIED,ZERQ FILLED

IBY 001

iBY 002
IBY 003

IBY 004

[BY 005
IBY 006

1BY 007
[BY 008

18BY 009
1BY 010

) 0 00 g ) 03
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300

Cer
400

Free

C

Cern
450

500
510

520

nlninixinlis]
1 om o % % os

R

T2 = AND(T1,NM) I8
BYTE = T2 IB
IBYTE = BYTE 18
RETURN I

FUNCTION = 4 ASSIGN CONSTANT VALUE TO TARGET

IF(SOURCE.LT.0 .OR. SOURCE.GT.63) GO TO 500 &
T2 = AND(T1,M) Y
T3 = OR(SOURCE,TZ) IBY
BYTE = SHIFT(T3,12) 1BY
IBYTE = BYTE IBY
RETURN 1BY

FUNCT!ON S - LEFT JUSTIFIED, BLANK FILL
CREATE MASK Of BLANKS

= 10H IBY
MB - AND(M1,M) [BY
T2 = AND(T1,NM) 18Y
T3 = OR(MB,T2) IBY
BYTE = SHIET(T3,54) IBY
IBYTE = BYTE 18Y
RETURN 1BY
PRINT 510 IBY
FORMAT(1H1,10X,+ --- ERROR [N FUNCTION BYTE --- =) 18Y
PRINT 520, FN, SCURCE [BY
TORMAT (//20X,+ FUNCTION = «,[10,/20X,+ SOURCE = =,A10) 1BY
RETURN 1BY
END IBY
QVERLAY(2,0)

PROGRAM GRID

+ THIS PROGRAM CON"ROLS THE GRIDDING OF IPREGULARLY SPACED OBSERVATIONS
+ THE PARAMETERS OF THE GRID ARE DEFINED IN SUBROUTINE BLOCK. v
THE RAW GRID AND fOEFFICIENTS ARE ESTABLISHED IN PROGRAM GRIDDY. & =
THE GR!D VALUES AGE SMOOTHED BY [TERATIONS IN PROGRAM [TERATE. .
THIS EDITION WRITTEN FEB.75 TO INCLUDE RESTARTING FACILITY. *
- LATEST EDITION OF PROGRAM IS 30-11-76. THIS VERSIUN DATED 01/08/78.
COMMON/LCONTROL/NAIM(.3), INMAIN,NEDATE ,NEDIT,NEVERS, LOTY
COMMON/DATAB/NOST, B0PDER, NDB, NUBSA(3) , XYW(3000)

COMIMON/GRIDB/DX, DY, 14X, JAM, JAR, JAXLST ,NAP ,NIGP NLP, NUMPS XO Y0, YXR
COMMON/ I TERB/ INDIV.KG. LE , LEUN, NAG, NTP,NAL ,NLA, NBB, NQ, F, FL ,H
COMMON/MATINB/LAREA, SCAX, SCAY OLAT,OLON,LT,L2, M1 M2, AVERAG RANGE
COMMON/TT/KAME, TIMES, LLOK, IPRNT, JPRNT, TUN, LOT, LOTX, MRE(9)
COMMON/UN1T3/L0,L1,L0,0,(R,LS,LT,LUN,NOPB, IBOF (1000)
COMMON/XYCOORD/TLT,BLT,WLN,ELN,SR,CR,ALT, AL, XX, YY, XL ,XR,YT,YB,500
DIMENSION KOEB(6000,3),F(6000),FL(6000),H(6000)

DIMENSION MC(20),MR(4),C0¢4),LC(4)

EQUIVALENCE (F,KOEB)

INTEGER FL

REAL LE,KOEB

LE=1.0 3 LO=LR $ INDIV=1000:LE $ XG=120

NRE(4)=8HGRD/? , $ TF(NAME.EQ.7HITERATE)GO TO 500

T

*
*

. DEFINE GRIDDING PARAMETERS FROM INPUT CARD OR ASSIGN DEFAULT VALUES. .

[FCINMAIN.NE_G)GO TO 25 $ READ 5,NAIM

FORMAT (8A10)

IF(EQF(60))15,10

IF(NAIM.NE . 8HMAPPLOTIGO TO 25 § INMAIN=1

NAME =6HNEWMAP

CALL ORICHEK (&) $ RETURN

DECODE (80,30, NAIMINAME, DY, YXR, NAG,NIP,NAL,NLA, 150,NBB, [PRNT

027

037
038
039
040
041
042
043

044
045
046
047
048
049

[=Tmlnixle]
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30 FORMAT (A5,2F5.2,415,11,2.27
[NMAIN=0 § IF\NAME EQ.5HGRIDIGO TO 50
35 PRINT 40,NAME $ GO TO 20
40 FORMAT {1H1,1CX,*GRID CAFD ERROR. F[RST WORD WAS - *,A5)
. . . SET DEFAULT VALUES FOR ABSENT DATA AND LIST PARAMETERS.
50 CALL BEGINIT % CALL ORICHEK (3)
[F(DY.EG.0)DY=SORTC(BLT-TLT) *(ELN-WLN)/NQST>«0.5
[FCYXR.LE.0.0)YXR=1.0
IF(NIP.EQ.OXNIP=5 $ [F(NIP.LT.0)NIP=0
[F(NAL.EG.OINAL=5 S [F(NAL.LT.0INAL=0
IF(NLA.EQ.0)NLA=2 $ [F(NLA.LT.0INLA=O
PRINT 60,DY,YXR,NIP,NAL ,NLA
60 FORMAT(1H0 20X+LATITUDE GRID = *F5.2+ MINUTES, Gi 1D RATIO LAT/LONG
F5.3/1HQ, 20X+ [TERATIONS - FAST - 16t SLON = «16/
21X, «NUMBER OF LINEAR SMOOTHING PASSES = +16)
NIP NIP+NLA $ NAL=NIP+NAL
. . PRINT AND CHECK DATA PARAMETERS.
PRINT 150,NUBSA(1), AVERAG,SCAX,SCAY
150 FORMAT (1H0 5X, «NUMBER OF OBSERVATIONS 19+, AVERAGE VALUE =
1 G12. 2 *, MAXIMUM VALUE = «,G12.2,+, MINIMUM VALUE = +G12.2)
1F(RANGE .GT.0.001)GQ TO 170
PRINT 160,RANGE $ GO TC 20
160 FORMAT (+ RANGE OF VALUES IS ONLY+F10.7+, THIS [S 700 SMALL TO«,
s CONTOUR «)
. . CALl BLOCK TO CALCULATE GRID PARAMETERS AND LIST THESE [F REQUIRED.
170 TIMES=TIMEFCCLOK)-TUN § PRINT 180,TIMES
180 FORMAT (1HO,19X,* THE JOB TIME [S =,-3PF10.3,« SECONDS -}
NAME=5HBLOCK $ PRINT 190, NAME
190 FORMAT (1HO0,9X,+ ENTERED +,A8/1X)
CALL BLOCK
. . PRINT GRID PARAMETERS ON MAP AND LISTING.
CALL PARAM (DX,DY,BORBER,NIP,NAL)
PRINT 200,NAP,M1,L1,NIGP, [AX, JAM,NUMPS, JAR, JAXLST
200 FORMAT (6X,+NUMBER OF GRID BIOCKS =:16x. MAP ORIGIN AT ROW ¢I3,
« AND COLUMN «13/6X, *NUMBER OF GRID POINTS =«[6x. WIDTH ¢,
*OF GRID =#14+. HEIGHT OF GRID =+14/6X, *NUMBER OF POINTS/.,
*BLOCK =+]6%. HEIGH"™ OF BLOCKS =+14*. HEIGHT OF BOTTOM «,
*BLOCK =+]4)
PRINT 210,0Y,0X
210 FORMAT (6X, *ACTUAL GRID SPACING 1S +F7.4+ MINUTES LATITUDE ANU «,
F7.4,% MINUTES LONGITUDE +)

OPEN RESTART TAPE AND CALL GRIDDY TO GRID THE DATA.
(AREA=4HGRID $ REWIND LS 3 [=UNITCLS) $ REWIND LR $ I=UNIT(LR)
BUFFER QUT (LS, 1)(LAREA,RANGE) $ I=UNIT(LS)

BUFFER OQUT (LS,1)C DX , YXR ) § I=UNIT(LS)
TIMES=TIMEF(CLOK)-TUN § PRINT 180, TIMES
NAME=6HGRIDDY $ PRINT 190 ,NAME $ LI=LS
CALL OVERLAY (6HCONTOR,2Z,1)
TIMES=TIMEF(CLOK)-TUN $ PRINT 180, TIMES
[F(NBB.ZE.0)GO TO 250
220 PRINT 230
230 FORMAT (1H0O,9X,* JOB TERMINATED AFTER GRIDDING OF DATA.«x)
240 LOT=3HEND $ IFCiPRNT.LE.1)20,280
. CALL ITERATE TO SMOQTH THE GRID SURFACE.
250 NAMEz7HITERATE $ PRINT 190, NAME
CALL OVERLAY (6HCONTOR,Z2,2)
[FCLOTX.LT.1000)GO_TO 255 $ RETURN
255 TIMES=TIMEF(CLOK)-TUN § PRINT 180, TIMES
[F(NBB.EG.0)GO TO 270
PRINT 260,NAL $ GO TO 2
260 FORMAT (1F0 9x,+ JOB TERM[NATED AFTER »,13,» ITERATIONS.+)
270 LOT=NAME=SH*GRID $ IFCIPRNT.GT.1)280,460

NN =




C. . . PRINT THE GRID COEFFICIENTS IF REOUlRtD
280 REWIND L1 J=UNITCLI) § PRINT
290 FORMAT (1H1,19X,'GRXD COEFF]E]ENTS.*//1X,
1 4¢+ GRID ROW ".C. COEFFICIENT POSN.+))
NN=LL=0_$ JAX:JAR-Z $ NRX=NAP+1 § M=2 § K=1
DO 360 NR=1,NRX $ NUMPS=AX* JAY.
DO 300 L'1
BUFFER IN (Ll 1)(KOE=1,L),KOEBCNUMPS L)) § J=UNIT(LD)
300 CONTINUE § M=3
IFC(NR. EQ 1)GO TO 350
DO 340 J=K, JAX $ LL=LL#Y
D0 330 [=1,1AX § NC=(J-1)+[AX+]
lF(FL(NC).LE.O)GO TO 330
NN=NN+1 $§ MLCNN)=T § MRONN)=LL
COCNNI=H(NC) $ LC(NND=FL(NCY $§ FF(NN.LT. 4)G0 TO 330
PRINT 320, CMRCNND MCCNND , COCNNY ,LCCNNY ,NN=1,4) $ NN=0O

320 FORMAT (4(7X,214,F12.3,15))
330 CONTINUE

340 CONTINUE 3 K=3

350 IF(NR.EQ.NAP) JAX=JAXLST

360 CONTINUE
IF(NN.NE.O)PRINT 320,(MR(J),MC(J),C0CH,LLD),J=1,NND
C . . . PRINT GRID VALUES
PRINT 370
370 FORMAT (1H1,5X,*GRID VALUES X 10. ROWS SHOWN AT LEFT ARE NUMBERED:*
+ FROM TOP 0F MAP.+)
REHIND LI $ J=UNITCLI) $ LL=M=NO=0
380 NG=NG+1
DO 390 [=1,c
BUFFER IN (LI,7) ¢(XYW,XYW(5)) § J=UNITC(LD)
390 CONTINUE
JAX=JAR-4 § [F(NO.EQ.NAP) JAX=J..A ST
NUMPS=TAX+JAX § LL=LL+JAX $ L=M+1 § M-L-NUMPS-1 % NRX=0

BUFFER IN (LI,1) (KOEB(L),KOEB(H)) $ [=UNITC(LI)
IF(LL.GT.2+JAR.OR.NO.EQ.NAP)400, 330
400 NR=30 S IF(LL.LT.30)NR=(L $ LL=[L-NR
NC=14X/20 $ NN=1 § NNN=20
00 440 1=1,NC
PRINT 410, (N,N=NN,NNN)
410 FORMAT (8X,20¢1X, *C+, 13, 1X

DO 430 J=1,NR $ M= MM+1 $ K=NRX+(J-1) « [AX
DO 415 N=NN,NNN

415 MCCN-NN+1)=KOEB(K*NY*10.0
PRINT 420,MM, (MC(N),N=1,20)
420 FORMAT (+0 Rx,14,1X,2016)
430 CONTINUE
PRINT 435 $ NN=NN+"0 § NNN=NNN+20 § MM=MM-NR
435 FORMAT (1HT)

440 CONTINUE
MM=MM+NR $ NRX=NRX+NR'IAX $ IF(LL.GE.30)G0 TO 400
M=N=LL+JAX § IF(NG LT.4AP)GO TO 445 $ IF(LL.EG.0)455,400
445 DO 450 J=1
450 KOEB(J)= KOEB(J*NRX)
GO _TO 330
C . . . END OF GRIDDING. RETURN TO CONTOR.
459 TIMES=TIMEF(CLOK)-TUN $ PRINT 180, TIMES
460 IF(150.EQ.0)GO TO 495
C . . . WRITE QUTPUT GRID ON TAPESQ.
REWIND LI $ J=UNITCLI> $ PRINT 465 $ NUMPS=[AX+JAR
465 FORMAT (1HO0,10X,+GRID FILE WRITTEN ON TAPES0.x)
470 BUFFER IN (LI,1)(KOEBC1),KOEB(NUMPS)) $ IFCUNIT(LI))480,490,480
480 NNN=LENGTHC(LI)
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710
720
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BUFFER OUT (50, 1)(KOEB(1),KOEBC NNN )} $ J=UNIT(50) $ GO TO 470
ENDFILE 50
[F(LOT.EQ.3HEND)GO 70 20
CALL FINIT $ RETURN

RELOAD MEMORY FOR RESTARTING [TERATIONS
READ 30,NAME,ALT,ALN,NAG,NN,NNN,NC, I50,NBB, IPRNT
[F(EOF(60)120,510
IF (NAME ,NE, 5H*GRID)GO TO 35 $ CALL BEGINIT § L1=40
BUFFER IN (LI,1)(LAREA,RANGE) $ [F(UNIT(LI))520,530
BUFFER IN (LI,1DCOX , YXR ) 3 [FCUNITC(LI))550,530
PRINT 540,L1 $ GO TO 20
FORMAT (5X,+ END OF FILE OR PARITY ERROR ON RESTART UNIT «,13)
IF(LAREA.EQ. 4HGRIDYGO TO 560 $ PRINT 555 $ GO 70 20
FORMAT(6X*DATA 1S IN CONTOUR FORMAT, NO MORE lTERAT[ONS ALLOWED*)
NIP=NIGP $ NAL=NUMPS $ BORDER=X0 $ NLA=0
IF(NN_NE.OINIP=NN $ IF(NNN.NE.O)INAL=NNN
PRINT 60,DY,YXR,NIP ,NAL ,NLA $ [F(ALT.EQ.0.0)GO TO 570
CALL ORICHEK (3) $ CALL PARAM (DX,0Y,BORDER,NIP,NAL)
éFéNBB.GE.O)ZSO,ZZO

N
SUBROUTINE BLOCK
« THIS ROUTINE CALCULATES THE PARAMETERS OF THE GRID. t
COMMON/DATAB/NOST, BORDER, NDB, NUBSA(3) ,XYW(3000)
COMMON/GRIDB/DX, DY, 1AX, JAM, JAR, JAXLST,NAP,NIGP,NLP, NUMPS, X0, Y0, YXR
COMMON/MAINB/LAREA, SCAX,SCAY, OLAT,OLON,L1,L2,M1,M2,AVERAG,RANGE
COMMON/XYCOORD/TLT,BLT ,WLN,ELN,SR, CR,ALT ,ALN, XX, YY XL, XR, YT, YB,S00
NLP=4 $ KFDIM=6000
YD=BLT-TLT $ XD=ELN-WLN
LD=XD*YXR/DY+0.5 $ DX=XD/LD $ SCAX=i/0X
MD=YD/DY+0.5 $ DY=YD/MD $§ SCAY=1/DY
L1=LD+*BORDER/XD+3.5 $ L2=L1+LD § L3=L2+L1-1
M1=MD+BORDER/YD+3.5 § MZ2=M1+MD § M3=M2+M1-1
X0=(L1-1):DX $ Y0=(M1-1)+DY § MUL=(L3-1)/20+1
IAX=MUL*20 $ TF(IAX.GT.500)GO TO 710 $ JAM=M3
JAR=KFDIM/1AX § IFC(JAR.GT.JAM)JAR=JAM
NUMPS=]AXx JAR
NAP=(JAM-NLP-1)/{JAR-NLP) +1
NAX=NAF * (JAR-NLP) +NLP
JAXLST=JAR+JAM-NAX
NIGP=IAX* JAM
RETURN
. GRID TOO FINE. INCREASE THE GRID SPACING.
PRINT 720
FORMAT (10X, *TOO MANY GRID POINTS ACROSS MAP+)
DY=DY+2.0 $ PRINT 730,DY $ GO TO 700
EggMAT(21X +h %l GRID SPACING = +F9.2)
QOVERLAY(Z2, 1)
PROGRAM GRIDu ¢
+ SETS GRID VALUES FROM OBSERVATIONS AND PREPARES FOR ITERATION. +

- PROGRAM REWRITTEN TO AVQID QVERFLOWS AND INCREASE ACCURACY NQV 74,

- PROGRAM MODIFIED TO ALLOW SPREADING VALUES ACROSS BLOCK BORDERS.
~ LATEST EDITION OF PROGRAM 05/02/77. THIS VERSION DATED 04/11/77.
COMMON/DATAB/NOST, BORDER, NDB, NUBSA(3) ,XYW(3000)

COMMON/GRIDB/DX, DY, IAX, JAM, JAR, JAXLST,NAP,NIGP NLP, NUMPS X0 Y0,YXR
€OMMON/ [TERB/ INDIV . KG, LE, LEUN, NAG NIP,NAL,NLA,NBS, NG, F
COMMON/MATNB/LAREA, SCAX, SCAY, OLAT OLON,L1.12,M1,H2, AVERAG RANGE
COMMON/ TT/NAME, T IMES, CLOK 1PRNT, JPRNT, TUN, LOT, LOTX, NRE(9)
COMMON/UNITB/LD,L1,L0,L0,(R,LS,LT,LUN;NOP8, IBUF (1000)

DIMENSION KOEB(6000,3),F(&6000),FL(6000),H(6000)

DIMENSION NN(4),U(4),V(4),Z2(4,2),GL(6000),DNC6000)

EQUIVALENCE (F,KOEB) , (DN,GL)
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INTEGER FL,GL
REAL LESS,LARGE,LE
DATA (2=1.0,-1.0,-1.0,1.0,1. .0
NNC1)=0 3 NN(Z)=1 § NN(3)=1+1AX 3 NN(L) IAX $ NRE(5)=8HGDY/9 ,
LIMIT=1000 » LARGE=1.0E12 § LESS=1.0E6 $ [XS=0
[FCIPRNT.GE.2)PRINT 20

20 FORMAT( 18X *NO*6X+ LAT (MINS YLONG*6X*VALUE 83X «ROW COLUNN  DELTAs,

+ X DELTA Y GRID PT OTR TOTAL AVERAGE */1X)

. . FOR EACH GRID BLOCK SEARCH ALL THE DATA FOR OBSERVATIONS [N THE BLOCK.
REWINO LQ $ [F(NAG.LE.OI)NAG=5 $ [AXM=]AX-1 $ TAXMM=1AX-2
[X4zAX*NLP § IX2=1X4/2 § JAX=JAR $ JAXM=JAX-1 § JAXMM=JAX-2

DO 450 NO=1,NAP
[F(NQ.EQ.NAP) JAX=JAXLST
NUMPS=TAX* JAX
NU=NG+ CJAR-NLP) +NLP
NL=(NO-1)*(JAR-NLP)+1
DO 30 L=1,NUMPS
F(L)>=LARGE 3 FL(L)=0

0,1.0,-1.9

30 CONTINUE
DO 40 L=IXS,NUMPS
40 GLCLI=0 $ [XS=IX2+1

k=0 $ REWIND tD $ L=UNIT(LD)
DO 200 NZ=1,NDB

50 BUFFER IN (LD,1) (XYW,XYW(3000))
TFCUNIT(LD))60,50,50
60 NUBS=NUBSA(2) $ ITF(NZ.EQ.NDB)NUBS=NUBSA(3)

DO 190 NNN=1,NUBS $ N=3«NNN-2
YSH=XYW(N+1)+Y0 $ OY=YSH/DY
JY=QY $ JG=JY+1 $ J=JG-NL+1
JUD=(NU-JG-1)+(JG-NL) $ [F(JUD.LT.0)GO TO 190
XSH=XYW(N)+X0 $ OX=XSH/DX
IX=0X $ 1=1X+1 4(J 1)x[AX
UC1)=0x-IX 3 V¢ $ XYN[ =XYW(N+2)
U€2)=U(3)=1.0-U
V(3)=v(4)=1.0-V
IFCIPRNT.GE.2)P!
30 FORMAT (15X,19,2F10.2
1FCT.LF.1.0R.1.GE. IAXM)GO
IF(J.LE.1.0R.J.GE, JAXM)90,
90 1F (IPRNT.GE.2)PRINT 100
100 FORMAT (10X, «tABOVE OBSERVATION AT OR BEYOND EDGE+)
GO TO 190
110 DO 180 L
LU=((J-Z)!*2*((L-1):
#(([-2)0e2+((L-1)¢
*(CJAXMM-J) e 22+ ((L
*(CTAXMM-1) x %2+ ((L
[F(LU.EQ.0)180,120
120 MT=NNCL) +M
[FCUCL).GT.0.5.0R.V L).GT.0.5)G0 TO 180
[FCGLCMT),LT.1000)G. TO 140
[FCIPRNT.GE.2)PRINT 130 $ GO TO 180
130 FORMAT(1H+70X+ VALUE NOT USED - GRID PT HAS 1000+#)
140 GLCMT)=GL(MT)+1 § K=K+1
XY= (XYWI+(GLCMT)-1) «F (MT) ) /GL (MT)
[FCIPRNT.GE.2)PRINT 150,U€1),V(1) ,MT,L,GL(MT),XY
150 FORMAT (1H+,69X,2F10.5,17,216,F12.3)
[F(GLC(MTY.EQ.1)GO TO 170
1F(ABS(F(MT)-XYWI).LT.0.1+RANGE)GO TO 170
PRINT 160, XYW(N+1) , XYH(N) XYWL, F(MT) MT
160 FORMAT(16X+VALUE AT+F€.2+ ANDxF6.2* =+F10.3,1x,
1 +WHICH DIFFERS FROM THE EXISTING AVERAGE OF =,
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2 F1 0 3 + AT GRID PT «14)

170 F(MT)=X
NX= LlMITt(O.b*U(L)'Z(L,1))
NY=LIMIT+(0.5+V(L)*+2(L,2))
FLCMT) =FL (MT) +NX+LESS+NY $ GO TO 199

180 CONTINUE

190 CONT INUE

200 CONTINUE

PRINT 220,K,NQ, NAG
220 FORMAT (10X, 16,* OBSERVATIONS USED FOR BLOCK +,12,+. CONTOUR:,
1 + CUT-0FF AT «[2+ GRID SPACES t)
LU= (1AX-4)*(JAX-4) $ N=NNN=0 $ [F(K.LE.0)GO TQ 370
. ASSIGN COEFFICIENT NUMBER AND WEIGHTING FACTOR FOR USED GRID POINTS.
240 DO 250 M=IXS,NUMPS
NV=GL(M) § IF(NV.EG.0)GO TO 250 $ NVLT=NV«L[MIT
XY=FL(M) /LESS $ NX=XY § NNN=NNN+1 $ N=N+NV
X=XY/NVLT § Y=(XY-NX)*LESS/NVLT
NX=25+X+1 § NX=NX-NX/26 $ SX=(NX-13)/25.0
NY=25+Y+1 $ NY=NY-NY/26 $ SY=(NY-13)/25.0
FL (M) =NX+(NY-1)+25
HIMY=F(M) § GL(M)=-1
[F(FL(M).EG.313)G0 TO 250
P=ABS{SX)+ABS(SY)
H(M)=4+H(M) / (P+P+P)
250 CONTINUE
PRINT 2€0,N,NNN,NUMPS
260 FORMAT (10X, 16* VALUES USED TO Fi{X =14+ GRID POINTS QUT OF=«15)
. . . SPREAD VALUES FROM USED GRID POINTS TO COVER WHOLE BLOCK.
DO 350 JAG=1,500 $ KAM=0
DO 345 N=IXS,NUMPS $ TF(GL(N).GE.0)GO TJ 345

JE1+ -1 /TAX $ 1=N-C1-1)»[AX'$ OBS=F(N)
IL=1-JAG $ 1U=I+JAG $ JL=NX=J-JAG § JU=NY=J+JAG
[TFCIL.LT.2)IL=1 $ [FCIU.GT. IAXM) [U=1AX
TF(NX.LT.2)JL=1 3 TF(NY.GT.JAXM) JU=JAX
D0 300 [I=IL,1U T LAG=(II-1)*+2+(JAG**2)
MM=T1+CJL-1)+AX § ML=1I+(JU-1)+[AX
[FCLAG+FL(MM))275,265,270
265 NV=KOEB(MM, 3)<KOEB(MH, 3)+1
F(MM)= (FCMMD  (NV-1)+085)/NV § GO TO 280
270 [FCF(MM).LT.LARGE)GO TO 280
279 KAM=1 § F(MM)=0BS § FL(MM)=-LAG § KOEB(MM,3)=1
280 1FCLAG+FL(ML))295,285,290
285 NV=KOEB(ML,3)=KOEB(ML,3)+1
F(ML)=(F(ML)*(NV-1)+0BS)/NV § GO TO 300
290 [FCF(ML) .LT.LARGE)GN TC 300
2995 KAM=1 $ F(ML)=0BS $ FL(ML)=-LAG $ KOEB(ML,3)=1
300 CONTINUE

JL=NX+1 § JFCJL.LT.2)JL=1 $ JU=NY-1

TFCIU.GT. JAXMY JU=JAX § TFCJU.LT.JLIGD TO 345
DO 340 JJ=JL,JU $ LAG=( JJ-J )x+2+JAG*+2
MRM=(JJ-1)+1AX § MM=IL+MRM $ ML=TU+MRM
[F(LAG+FL(MM))315,305,310

305 NV=KOEB(MM, 3)=KOEB(MM,3)+1
F(MM) = (F (MM) »(NV-1)+0BS)/NV $ GO TO 320
310 IFCF(MM) .LT.LARGE)GO TC 320
315 KAM=1 $§ F(MM)=0BS $ FL(MM)=-LAG § KOEB(MM,3)=1
320 {FCLAG+FL (ML)) 335,325,330
325 NV=KOEB(ML,3)=KOEB(ML,3)+1
FCML)=(F(MLY «(NV-1)+0BS)/NV $ GO TO 340
330 [FCF(ML) .LT.LARGE)GO TO 340
335 KAM=1 § F(ML)=0BS $§ FL(ML)=-LAG $ KOEB(ML,3)=1
340 CONTINUE

HO5




345 CONTINUE
1F(KAM.EQ.02355,350
350 CONTINUE
355 PRINT 360, JAG
360 FORMAT (10X, *SPREADING DISTANCE WAS +12* GRID SPALES+)
. . . SPREAD DOWN OVER BOROER.
370 [F(NO.EO.13GO TO 410

DO 395 1=1,1AX $ T1=GLCI) $ OBS=DN(I+{AX)
TFCIT.EG.0)II=LESS § IFCII.LT.0)11=0
DO 390 J=3,JAX § MM=1+(J-1)+]AX
TFCTI+FL(MM)) 385, 375,380
375 NV=KOEB (MY, 3) =KOEB( M, 3)+1
F(MM)=CF (MM « (NV-1) +08S) /NV § GO TO 390
380 [F(F(MM).LT.LARGE)GO TO 395
385 F(MM)=0BS $ FL(MM)=-T1 $ KOEB(MM,3)=1
390 [1=1T+ISGRT(1[)*2+1
395 CONTINUE $ I=1AX+1 § [F(K.NE.0)GO TO 405
DO 400 11=1,IX2 $ FCII)=DNCID)
400 FLCITY=-GLCT]-TAX)

. STORE LINES 2,3+4 ON LO FOR SPREAD UPWARD.

405 BUFFER QUT (L0, CFCI),FCIX4)) § [I1=UNIT(LQ)
BUFFER QUT (L0, 1)¢FLCI),FLCIX4)) § [T=UNITCLD)
. . . STORE BOTTOM LINE FOR NEXT BLOCK IN GL AND DN.
410 [F(NO.EG.NAP)GO TGO 420 § M=JAXMM*]AX
DO 415 I=1,1AX $ DNCI+IAX)=F(M+1)
415 GLCTY=-FL(M+])

. . . STORE BLOCK ON UNIT LR.
420 H(NUggS)3gNN 3 g(NUMPS-1)‘LU-NNN $ IF(NAP.EQ.1)G0 TO 460
4
BUFFER OUT (LR, 12 (KOEBC1,L) ,KOEBCNUMPS, L)) § [=UNIT(LR)
430 CONTIN
450 CONTINUE
460 REWIND LR § REWIND LO $ I=UNITC(LR) § [=UNIT(LQ)
JAX=JAR $ ML=1AXxJAXMM
. READ BLOCKS FROM LR FOR SPREADING UP AND QUTPUT ON LS.
DO 600 NO=1,NAP § [F(NAP.F0.1)GO TO 515
IF(NG.EQ. NAP)JAX'JAXLST $ NUMPS=1AX+ JAX
DO 470 L=1,3
BUFFER IN (LR, 1)(KOEB(1,L),KOEBCNUMPS,L)) § I=UNIT(LR)
470 CONT INUE
[F(NO.EQ.NAP)GO TO 515 § L=]AX+IX2 $ I=L+1 $ J=L+L
BUFFER IN (LG,1) (DNCI),DNCJ)) $ TI=UNIT(LG)
BUFFER [N (L0,1) (GLC1),GLCLY) $ [I=UNITCLO)
DO 500 [=7,1AX $ I11=-GL(I) $ OBS=DN(L+1)
DO 490 J=3,JAX $ MM=]+(JAX-J)+]AX
TFCIT+FL(MM) 485,475,480

475 NV=KOEB(MM,3>=KOEB(MM,3)+1
F(MM)= (CF(MM) * (NV-1)+0BS)/NV § GO TO 490

480 IF(F(MM).LT.LARGE)GO TO 500
485 F(MM)=0BS § FLMM)=-11 $ KOEB(MM,3)=1
490 [1=1T+2+[SORTCII)+1
500 CONT INUE
. DEFINE ROWS N-1 AND N.

DO 510 1=1,IX2 $ FL(ML+D)=GLCIAX+])
510 FCML+ 1) =DNCIX4+])
. . . DEFINE ROWS 1 AND 2.
515 [F(NO.EG.1)G0 TO 530 $ J=ML-IX2

DC 520 1=1,IX2 $ FLCD)=GLCJ+D)
520 FCY=DNCML+1)
. . . STORE ROWS N-2 AND N-3.
530 [F(NG.EQG.NAP)GO TO 550 § J=ML-IX2

DO 540 [=1,1X2 $ GLGJ+DI=FLGJ+])




540 DN(ML+1)=FCJ+ DD
550 LAG=-NAG**2
C . . . PREFARE GRID BLOCK FOR SMOOTHING
DO 560 L=1,NUMPS
TECFLCL) .LT.LAGIFL(L)=0
560 CONTINUE
C . . . STORE GRID VALUES ON LS.
D0 570 L
BUFFER OUT (LS 1) (KOEB(1,L) ,KOEB(NUMPS, L)) § I=UNIT(LS)
570 CONTINUE
600 CONTINUE
ESBFILE LS $ [=UNIT(LS) $ REWIND LS

OVERLAY(2,2)
PROGRAM ITERATE
C + « « THIS PROGRAM SMOUTHS THE GRID VALUES TO FIT A SURFACE OF MINIMUM » 2 » C
C + + + CURVATURE. GRID VALUES ARE SAVED AFTER NBB [TERATIONS IF REQUIRED, = « C
COMMON/COEFB/COEF (625,6),SUM(2) ,SUM2(2) , VAL ,VALZ ,ADJM
COMMON/DATAB/NOST,BORDER, NOB, NUBSA(3),X(1000),Y{1000),W(1000)
COMMON/GRIDE/ DX, DY, 1AX, JAM, JAR, JAXLST,NAP ,NIGP ,NLP, NUMPS X0,Y0,YXR
COMMON/ I TERB. (ND1V.KG, LE NN NAG NIP, NAL NLA NBB NG, F,
COMMON/MAINB/LAREA, SCAX,SCAY, OLAT, OLON, L1 LZ M1.M2, AVERAG RANGE
COMMON /7T /NAME, T IMES, CLOK, IPRNT, JPRNT, TUN, LOT, LOTX, NRE(9)
COMMON/UNITBILD,L[,LO,LO,[R,LS,LT,LUN,NOPB,IBUF(1000)
DIMENSION KOEB(6000,3),F(6000),FL(6000),H(6000),ITYP(3)
EQUIVALENCE (F,KOEB)
INTEGER FL,Y
REAL LE,LARGE
DATA ITYP=4HLINE,4HFAST, 4HSLOW)
OMEGA=KG/100.0 $ LARGE=10.0E10 $ NRE(6,=8HITA/9
C . . . CALCULATE COEFFICIENTS AND MRINT HEADING.
IX4=]AX«NLP & [X2=1X4/2 $ CALL CALCO
IFCIPRNT.GE. 1)PRINT 10
10 FORMAT(1HO,43X+FREE POINTS+9X«FIXED POINTS*/15X*ITERATION TYPE~r,

1 +  BLOCK*5X+AV.ADJ. RMS+7X+*AV.ADJ. RMS+, 6X,
2 *MAX.ADJ. TIME+/1X)
C . . . ITERATION LOOP
DO 250 NN=1
REWIND LI § I UN]T(L[) ¥ JAX=JAR
DO 20 L=

BUFFER lN (Ll D ,FG)) § IF (UNITCLT 20,260,260
20 CONT INUE
TF(NN.LT.NAL)GO TO 30 $ [F(NBB.EO.1)GO TO 30
LAREA=7HCONTOUR $ NIGP=NIP ¥ NUMPS=NAL $ X0=BORDER
30 REWIND LO $ I=UNIT(LO)
BUFFER QUT (L0, ") (LAREA,RANGE) $ I=UNIT(LO)
BUFFER QUT (L0, 1)(DX,YXR) $ [=UNITC(LD)
C . . . ITERATE EACH BLOCK [N TURN.
DO 240 NG=1,NAP $ IF(NQ.EQ.NAP)JAX=JAXLST $ NUNPS=[AX=JAX
[F(NN.NE.NAL)GO TO 40 $ NP=(JAR-NLP)*IAX
40 DO 50 L=1,3
BUFFER IN (L1,1) (KOEB(1,L) ,KDEB(NUMPS,L))
LFCUNIT(L1))50,260,260
50 CONTINUE $ NFIX=H(NUMPS) § NFREE=H(NUMPS-1)
SUM(1)=SUM(2)=5UM2(1)=SUMZ2(2)=ADJM=0
C . . RESET OVERLAPPING GRID VALUES AND CALL CURVATE TO ITERATE THE GRID BLOCK
IF(NG.EQ.1)G0 TO 90

70 DO 80 L=1,1X2
FCL)=X(L) $ [FCYCL).NE.OOFLCL)=Y (L)
80 CONTINUE
90 [F(NN.GT.NLAYGO TO 110
CALL LINEATE (IAX,JAX) $ GO TO 115 .




CALL CURVATE (IAX, JAX,NAP,OMEGA)
IF(NN.LT.NAL)GO TO 180 $ [F(NBB.EQ.1)GO TO 180
C . . . LAST ITERACION. SET GRID VALUES OUTSIDE CUTOFF TO THE DEFAULT VALUE.
IFCNO.LT.NAP)GO TO 120 $ N* :JAXLST+IAX
120 DO 170 J=1,NP
IF(FL(J).EQ.0)F(J)=LARGE
170 CONTINUE
€ . . . OUTPUT THE NEW GRID VALUES
DO 185

180
BUFFER OUT (LO 1) (KOEP"1,L),KOEB(NUMPS,L))
185 J=UNITC(LO

CONT INUE
C . . . STORE THE OVERLAPPING VALUES.
J=TAX* (JAX-NLP)
DO 190 L=1,1X2
XCL)=FCJ+L) $§ Y(L)=FL(J+D)
190 CONTINUE
C . . . PRINT THE ITERATION STATISTICS.
IECIPRNT.EQ.0)GO TO 240 § L=1 % IF(NN.GT.NLAL=2
[F(NN.GT.NIP)L=3 $ TIMES=TIMEF(CLOK)-TUN
VAL=SUM/NFREE $ VAL2=SORT(SUMZ2/NFREE) ¥ ADJM=SORT(ADJM)
PRINT 200,NN,ITYP(L),NG,VAL,VALZ,ADJM, T1MES
200 FORMAT (15X, 15, 6X,A4,15,5X,2F10.3,20X,F10.3,-3PF10.3)
TF(NN.LE.NIP.OR.NFIX.EQ.0)GO TO 240
VAL=SUM(2)/NFIX $ VAL2=SORT(SUMZ(2)/NF X}
PRINT 210,VAL,VAL2
210 FORMAT (1H+, 59X, 2F10. 3}
240 CONT INUE
ENDFILE L0 § J=UNIT(LO) $ LI=L0 3 LO=LR+LS-LI
250 CONTINUE $ RETURN
260 PRINT 270,11 $ CALL ORICHEK(6)
270 ESSMAT (95X, *ERROR ON RESTART TAPE +I3)

SUBROUTINE CALCO

C + « « THIS ROUTINE CALCULATES THE COEFFICIENTS FOR THE GRID SUB-SGUARES. + « (
COMMON/COEFB/COEF(625,6),5UM(2),5UM2(2) VAL ,VALZ,ADJM
COMMON/ITERB/ INDIV,KG, LE, NN, NAG,NIP,NAL ,NLA ,NBB NG, F,FL H

- —
o

REAL LE

$G=1.0/25.0
DO 20 J=1,25 $ L=(J-1)¢25
DO 20 1=1,25 $ kK=1+L $ IFC(K.EQ.313)G0 TO 20
EX=(1-13)+*SG § EY=(J-13):5G

DX=ABS(EX) $ DY=ABS(EY) § P=DX+DY
COEF(K,1)=LE*(4/P)«(1+DX:DY/(1+P))
COEF(K,2)=LE*x(1-2+DX* (1+DX) /(P+P+P) )
COEF(K,3)=LE*2+(1-2+DY/(1+P))

COEF(K,4)=LE*2*(1-2¢DX/(1+P))
EOEF(K,5)=LE*(1-2+0Y+(1+DY)/(P+P+P))
[FCJ.LT.13)G0 TO 10
M=1 $ TF(I.LT.13)M=2 $ GO TG 15
1 M=4 § [F(I.LT.13)M=3
15 COEF(K,6)=M
20 CONTINUE
END
SUBROUTINE LINEATE (I,J)
C « + + THIS ROUTINE LINEARLY SMOOTHS A GRID OF I BY J VALUES BY AVERAGING.t = C
COMMON/COEFB/COEF(625,6),5UM(2) ,SUM2(2) VAL, VALZ2 ,ADJM

COMMON/ [TERB/ INDIV,KG, LE , NN, NAG,NIP,NAL |NLA, NBB, NG, F, FL ,H
DIYENSION F(6000),FL(6000),H(6000)

INTEGER FL
[1=JJ=3 § IL=1-2 § JL=J-2 § KK=0
€ . . . FIND THE AVERAGE OF NEAREST NEIGHBOURS FOR UNFLAGGED POINTS.

K0S




210
220
c..

230

240
END

20

"30
40
60

. REDEF[NE THE UNFLAGGED GRID VALUES WITH THE AVERAGE VALUE.
KK=
DO 240 K=JJ,JL $ KK=KK+]
DO 230 L=11,IL § LL=KKk+L
[F(FLCLL).GE.1)GO TO 230
. STORE THE ADJUSTMENT, ADJUSTMENT SGUARED AND MAXIMUM ADJUSTMENT.
VAL=H(LL)-F(LL) $ VALZ2=VAL+*:2 § [F(ADJM.LT.VAL2)ADJM=VALZ
SUM=SUM+VAL $ SUMZ2=SUMZ2+VALZ2
FCLLY=HC(LL
CONTINUE
CONTINUE

SUBROUTINE CURVATE (KXX,KYY,NAPP,EGA)
+ THIS ROUTINE SMOOTHS THE GRID SURFACE BY SUEEESSIVE i TERATIONS.
COMMON/ COEFB/COEF(625,6),SUM(2) ,SUM2¢2> , VAL ,VALZ, Al
COMMON/ ITERB/ INDIV,KG, LE, NN, NAG,NIP, NAL ,NLA,NBB, N, F FL H
DIMENSION KOEB(6000,3),F(6000),FL(6000) .H(6000)
DIMENSION 1BC4),JB(4)
EQUIVALENCE (F,KOEB)
INTEGER FL
DATA (1B=1,-1,-1,1
DATA (JB=1,1,-1,-1)
KX=KXX § KY=KYY $ NIT=1
KXMZ2=KX-2 § KXM1=kX-1 § KXP1=KX+1 § KXP2=KX+2
KX2=KX*z § KX2M2:KX2-2 § KXZ2M1=KX2~1 § KX2P1=KX2+1 § KX2P2=KX2+2
KX3=KX#3 § KX3M1=KX3-1 § KX3P1=kX3+1 § KX3P2:KX3+2
KX4=KX*4 § KX4M1:KX4-1
KK =KX*KY $ KK1=KK-KX $ KK2=KK-KX2 $ KK3=KK-KX3 $ KK&=KK-KX4
KK1P2:=KK1+2 $§ KK2PZ=KK2+2 3 KK3P2:=KKk3+2 $ KK4P2=KK4+2
DO 200 LIT=1,NIT § L=kXZM2
1F(KY.LT.5.0R.KX.LT.5)GO TO 60
. INTERNAL GRID POINTS.
DO 50 J=5,KY $ N=1
L:L'SOE é }—L*KXZ $ LG2=L+KX $ LG3=L-KX § LG&=L-kX2
40 1=5,KX
L=L+1 $ LGI=LG1+1 $ LG2=LG2+1 § LG3 LG3+1 § LG4=LG4+1
VAL=F(1) $ M=FL(L) $ IF(M.GE.1)20,10
FCL)=.8.0%CF(L+1)+F(L-1)+F(LG2) *F(LG3))
-2.07(FCLGZ2+1)+F(LG2-1)+F(LG3+ 1) +F(LG3-1))
-F(LG1)-F(LG4)-F(L+2)-F(L-2))/20.0
GO TO 30
IF(NN.LE.NIP.OR.M.EQ.313)G0 TO 30 $ N=2
. MODIFY Gk:D VALUE WITH AN OBSERVATION. SLOW ITERATION.
LB3=COEF(M,6) § LBI=IB(LB3) $ LB2=KX+JB(LB3)
FHS=H(L)+COEF(M,2) *F(L+LB1-LB2)+COEF(M,3)+F(L-LB2)+
1 COEF(M,4) +F(L-LB1)+COEF(M,5)*F(L-LB1+LB2)
FCLY=(FHS+ (F(L+ 1) +F(L-1)+F(LG2)+F(LG3))-0.25«(F(LG1)+
FOLG4)Y +F(L+2) +F(L-23)-0.5+(F(LG2-1)+F(LG2+1)+
F(LG3-1)+F(LG3+1)))/(1.0+COEF(M,1))
. STORE THE ADJUSTMENT, ADJUSTMENT SOUARED AND MAXIMUM ADJUSTMENT.

~N —

~N—

. C

r + 1 [

. C

VAL=F(L)-VAL § VAL2=VAL*+Z $ [F(ADJM.LT.VAL2)ADIM=VALZ =

SUM(N) =SUM(N) +VAL § SUMZ(N3=SUMZ(N)+VALZ2
CONT CONTIN E
[F(NO. NE 1)G0 TO 100 $ [F(KX.LT.5)GO TO 70
. TOP BORDER

LOS




~N—

65
70

1
30

90
1

1
1
1

100

~N—

110

1

1
120
130

140
1590

L=kXP2 $ LG1=kX3P2 $ LG2=KX2P2 § LG3=2
DO 65 [=5,kX § L=L+1 $ LGI=LG1+1 $ LG2=LG2+1 $ LG3=LG3+1
FOLY=C(B8.0¢(F(L+1)+F(L-1)+F(LG2))+4.0+(F(LG3))
-2.0¢(F(LG2-1)+F(LG2+1))-F(LG1)-F(L-2)-F(L+2)
-F(LG3-1)-F(LG3+131)/19.0
CONTINUE
F(KXP2)=(8.0+(F(KX+3)+F(KX2P2))+4.0¢(F(2)+F(KXP1))-F(KX3P2)
~F(KX+4)-F(3)-F(KX2P1)-2.0+F(kX2+3))/18.0
FOKX2M1)=(8.0+ (F(KX2M2) +F (KX3M1)) +4 . 0« (F(KXM1) +F(KX2))~F(KX3)
~F(KX4M1) -F(KX2-3)-F(KXM2)-2.0+F(KX3-2))/18.0
TF(KX.LT.5)G0 TO 90 § LG1=KX2P2 $ LG2=KXP2 $ L=2
DO 80 [=5,KX $ L=L+1 $ LG1=LG1+1 $ LG2=LG2+1
FCLI=C4. 00 (F(L-1)+F(L+1)«F(LG2))-F(LG1)-F(L-2)-F(L+2)
-F(LGZ2-1)-F(LG2+1))/7.0
CONT INUE

. TOP CORNERS

F(2)=(4.0'(F(36*F(KXP2))+2.0!F(1)-F(KXZPZ)-F(KX*3)-F(KXP1)

-F(4))/6.

FCKXP1)=C4_ 02 (F(KX2P1)+F(KXP2))+2.0+F(1)-F(KX2P2) -F(KX+3)
-F(KX3P1)-F(2)1}/6.0

F(KXM1)=(4.02(F(KX2M1)+F(KXM2))+2.0*F (KX) -F (KX2M2)-F (KX-3)

-F(KX3M1)-F(KX2))/6.0

F(KX2)=(4. 0 (FCKX3)+F (KX2M1))+2.0#F(KX)-F(KX2M2)-F (KXM1)
-F(KX3M1)-F(KX4))/6.0

F(1)=(2.0+(F(2)+F(KXP1))~F(3)-F(KX2P1))/2.0

F(KX)=(2.0*(F(KXM1)+(kX2))-F(KXM2)-F(KX3)}/2.0

TFC(KY.LT.5)G0 TO 130

. SIDE BORDERS

LG1=kX3P2 $ LG2=KX2P2 3 L=kXP2 $ 1G3=2 § LG&=-KXMZ

LB1=KX4M1 § LB2=kX3M1 $ LB3=kX2M1 § LB4=KXM1 $ LB5=-1
DO 110 J=5,KY $ LB5=LB5+KX
LG1=LG1+kX $ LGZ2=LG2+KX $ L=L+KX $ LG3=LG3+KX ¥ LG4=LG4+KX
LBI=LB1+kX § LB2=LBZ2+kX § LB3=LB3+kX $ LB&4=LB&4+KX
FCL)=(8.0+ (F(LG2)+F(LG3)+F(L+1) +4 O*F(L-1)~-2.0*(F(LG2+1)+

FCLG3+1))-F(LG1) -F(LG4)-F( _.G2-1)-F(LG3-1)-F(L+2))/19.
F(LB3)=(8.0+«(F(LB2)+F(LB4)+F(LB3-1))+4.0+F(LB3+1)-F(LB3-2)
-2.0«(F(LB2-1)+F(LB{-1))-F(LB1)Y-F(LBS)-F(LB2+1)
-F(LB4-1))/19.0

CONT I NUE

LG1=KX3P1 $ LG2=kXZP1 § L=kKXP1 $ LG3=1 $ LG4&=-KXM1

LB1=KX4 $ LB2=KX3 § LB3=KX2 $ LB4=kX § 1B5=0
D0 120 J=5,KY $ LB3=LB5+KX
LG1=LG1+KX § LG2=LGZ2+KX $ L=L+KX § LG3=LG3+KX $ LG4=LG4+KX
LE1=LB1+kX § LB2=LB2+KX § LB3=LB3+kX § LB4=LB4+KX
FCLY=(4. 0+ CF(LG2)+F(LG3)+F(L+1))-F(LG1)-F(LG4)-F(LG3+1)

SF(LG2+1)-F(L+2))/7.0

F(LB3)=(4.0«(F(LB2)+F(LB4)+F(LB3-1))-F(LB1)-F(LBS)
CoN -F(LBZ2-1)-F(LB4-1)-7(LB3-2))/7.0

TINUE
TF(NG.NE.NAPP)GO TO 200 $ IF(KX.LT.9)GO TO 150

. BOTTOM BORDER

LG2=KK1P2 3 L=KkkZ2P2 $ LG3=KK3P2 § LG4=KK4P2
DO 140 [=5,kX
LG2=LG2+1 $ L=L+1 § LG3=LG3+1 $ LG4=LG4&+1
FCLY=(8.0+(F(L~1)+F(L- .:+F(LG3))+4.0+F(LG2)-2.0+(F(LG3-1)~+
FOLG3+1)) -F(LG&) -F(L-2)-F(L+2)-F(LG2+1)-F(LG2-1))/19.
CONT INUE

F(RKZPZ2>=(8. .0t (F(KK3P2)+F(KK2+3))+4 Qr(F(KK2+1)+F(KKIP2))~
2.0tF(KK3+3)-F(KK2+4)-F(KK4P2)-F(KK3+1)-F(KK1+3))/18.

FCKKT1-12=2(8.0: (F(KK1-2)+F(KK2-1))+4 0+ (F(Kk1)+F(Kk-1))-2.0*
F(KK2-2)-F(KK3-1)-F(kk1-3)-F(KK2)-F(KK-2))/18.0

[F(KX.LT.5)GO TO 170 $ LG1=Kk3P2 $ LGZ2=kK2P2 $ L=KK1P2

M0s




[Xm ]
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160

170
1

200

.
.

DO 160 1=5,KX $ LG1=LG1+1 3 LG2=LG2+1 § L=L+1
FCLI=CA. 0t (F(L-1)+F(L+1)+F(LG2))-F(LG1)-F(L-2)-F(L+2)
-F(LG2-1)-F(LG2+1))/7.0

CONTINUE
. BOTTOM CORNERS
F(kK2+1)=(4.0+ (F(KKZP2)+F(KK3+1))+2.0¢F(KK1+1)-F(KKZ2+3)
-F(KK3P2) -F(KK1P2)-F(KK4+1))/6.0
F(KK1P2)=(4. 00 (F(KK2P2) +F(KK1+3))+2 . 0tF(KK1+1)-FrxK2+3®
-F(KK3P2)-F(KK2+1)-F(KK1+4))/6.0
FOKK1)=(4,0*CF(KK2) +F(KK1-1))+2,0+F(KK)-F(KK1-2)-F(kk2-1)
-F(KK-1)-F(KK3))/6.0
F(KK-1)=¢4.02(F(KK-2)«F(KK1-1))+2.0+F(KK)-F(KK1-2)-F(kk2-1}
-F(KK-3)-F(KK1))/6.0
F(KK1¢1)=(2.0t(F(KK2+1)+F(KK1+2))-F(KK3+1)-F(KK1+3})/2.0
F(kK)=(2.0+(F(KK-1)+F(KK1))-F(KK-2)-F(KK2))/2.0
CONTINUE
END
OVERLAY(3,0)
PROGRAM CONTOUR
+ THIS PROGRAM CONTROLS THE DRAWING OF CONTOUR LINES FROM GRIDDED DATA.: (
- HWINDOWING OPTION ADDED IN JUNE 1977.

------ THIS EDITION OF PROGRAM OATED 29/06/77 - - - - - - - - -(C
COMMONIEONTROL/NAIM(S) INMAIN, NEDATE ,NEDIT,NEVERS, LOTY
COMMON/MAINB/LAREA, SCAX SCAY, OLAT OLON, L1, (2,M1,M2, AVERAG,RANGE
COMMON/TT/NAME, T [MES, CLOK , [PRNT, JPRNT, TUN, LOT, LOTX, NRE(9)
COAMON/UNITB/LD,LE,LO0,L0,LR,LS,LT,LUN,NOPB, IBUF(1000)
COMMON/XYCOORD/TLT,BLT,HLN,ELN,SR, CR,ALT,ALN, XX, YY XL, XR,YT,YB,500
COMMON/ALAKP/A, LA, KP, MULP
COMMON/ INTER/CONVL(2),SINHIB, ILF, IRT, TP, JBT
COMMON/SCOL/SCINT,SCALE,GIST,PIST,NAP, 1AX, JAX,KULN, INHIB, IT
DIMENSION A(2000),LA(7500) ,KP(4G), C(3000),F(6000),NUCS(2),MULP(40)
DIMENSION NA(8),NOM(4)

. (DY,KP(2)) , (NA,C(5))

EQUIVALENCE (F,LA) , (DX,KP(1))
DATA (NOM=8H OMITTED,10H- INFINITY,10H ARE HEAVY,10H+ INFINITY)

INTEGER A

DTL=DBL=DWL=DEL=0.0 $ NRE(7)=8HCON/11,

{F(NAME .EQ.7HCONTOUR)L =40 $ NMR=0 $ BIG=10.0E.v $ SMALL=0.0001

. DEFINE CONTQURING PARAMETERS FROM INPUT CARD OR ASSIGN DEFAULT VALUES. C
IFCINMAIN.NE.O)GO TO 50 $ READ 10,NAME,NAIM

FORMAT (A8,T1,8A10)

1F(EOF(60)1450,20

£ (NAME .EQ.8H+CONTOUR)GO TO 50

[F(NAME .NE . 8H+MAPPLOT)GO TO 25 $ INMAIN=1 § GO TO 455

PRINT 30,NAME

FORMAT (1H1, 19X, «CONTOUR CARD ERROR. FIRST WORD WAS - +,A10)

CALL ORICHEK (6> $ RETURN

INMAIN=0 $ I1F(NAIM(2) EQ.6HWINDOWIGO TO 500

DECODE (80,60,NAIM) NAME,NUMBA, CONVL,CMIN, CMAX,SINHIB, [T, INK, JPRNT
FORMAT (A8,12,5F5.2,11,212)

NUR=0 § [F(NMR.NE.0)GO'TO 65 $ CALL BEGINIT $ CALL ORICHEK (4)
[F(NMR.GT.02GO TO 200 $ NMR=-NMR

[FCIPRNT.EQ.0) IPRNT=JPRNT $ JPRNT=[PRNT/2

. READ IN VARIABLES FROM RESTART TAPE AND DEFINE CONTOUR BLOCKS.
REWIND L1 $ REWIND LD $ J=UNIT(LI) $ J=UNIT(LD)

BUFFER [N (LI,1)(LAREA,RANGE) $§ [FCUNIT(LI})>70,80,80

BUFFER IN (LI,1)(KP,KP(11)) $ IFCUNIT(LI)»100,80,80

PRINT 9C,L1 $ GO TQ 40

FORMAT (X, + END OF FILE OR PARITY ERROR ON RESTART UNIT +[3)
[F(LAREA.EQ.7HCONTOURYGO TO 120 $ PRINT 110 § GO TO 40

FORMAT (6).,+DATA NOT IN CONTOUR FORMAT, FINAL ITERATION NEEDED+)

NOS




120 1AX=KP(3) $ J\R=KP(5) 3 JAXLST=KP(6) § NAP=kP(7) % NLP=KP(9)
[F(L1.EQ.40)CALL PARAM (KP(1),kP(2),KP(11),kP(8),kP(10))
SCALE=10.0+SORT(SCAX*SCAY+S00)

ABMAX=AVERAG+RANGE $ ABMIN=AVERAG-RANGE

JAX= JAKR-NLP $ NUMPS=]AX+JAR

LONOS=INT(DHL/DX+0.5)-2 $ [LF=L1+LONGS $ IRT=L2+2+INT(DEL/DX-0.5)
LATOS=INT(DTL/DY+0.5)-2 € JTP=M1+LATOS $ JBT=M2+2+INT(DBL/DY-0.5)
IHG=IRT-[LF+1 $ JHG=JBT-JTP+1 § MAX=JHG $ IF(MAX.GT.40)MAX=40
JBL=8000/1HG $ IF(JBL.GT.MAX)JBL=MAX

1BL=2000/JBL $ IFCIBL.GT.IHG)IBL=IHG

NBJ=LINE=JU=0 $ LAP=5 $ NUMC=JBL+IHG $ LVJ=JBL
NBI=(IHG-LAP-1)/CIBL-LAP)+1 § LVI=IHG-(NBI-1)+(IBL-LAP)

DO 190 NO=1,NAP $ [F(NO.EOQ.NAP)JAX=JAXLST § JL=ILF-1
BUFFER IN (LI, 1)C F, F(NUMPS)) $ IFCUNIT(L1)>130,80
130 BUFFER IN (LI1,1)(kP{1),KPC10)) § [FCUNITCLT)) 140,80
140 BUFFER IN (LI,1)(KP(1),kP(10)) $ IFCUNIT(L1))150,80
.. . REFORMAT GRID VALUES ONTO CONTOUR BLOCKS AND WRITE ON FILE LD.
150 DO 180 J=1,JAX $ LINE=LINE]
[FCLINE.LT.JTP)GO TO 180 $ IF(LINE.GT.JBT)GO TO 195
DO 160 1=1,IHG
160 COIU-DI=FCIL+1)
JU=JU+THG $ IFCJU.LT.NUMC)GO TO 130
BUFFER QUT (LD,1) (C,C(NUMDY) $ [=UNIT(LD)
JU=5:1HG $ NBJ=NBJ+1
00 170 1=1,JU
170 CCD=CCl+NUMC-JWb
180 JL=JL+TAX

190 CONINUE

195 IF(JU.LE.5+IHG)GQ TO 200 $ LVJ=JU/IHG $ NBJ=NBJ+1
BUFFER _OUT (LD, 1) (C,CCJUY) $ I=UNITUD)
ENDFILE LD § I=UNIT(LD)

200 REWIND LD 3 I=UNIT(LD) $ HMR=NMR+1

TF(SINHIB.LE.0.0)SINHIB=0.05/SCAY
[F(NUMBA.EQ.0)G0 TO 215
[F(NUR.GT.0)GO TO 205 $ IF(NUMBA.EQ.1)GO TO 21C
ONE=CONVL(1) $ TWO=CONVL(2) $ UP=CMAX § DN=CMIN
CONVL(1)=TWO $ CONVL(2)=0.0 $ [F(NUMBA.GT.3)NUMBA=3
[F(CMAX-CMIN.GT.SMALL)GC TO 210 $ UP=BIG $ DN=-BIG $ GO TO 210
205 CONVL(1)=ONE § CONVL(2)>=-TWO $ CMIN=CN § CMAX=UP
[F(NUR.EQ.2.AND.CMIN.LT.0.0)CMIN=0. 0
IF(NUMBA.EQ.2.AND.CMAX.GT.0.0)CMAX=0
210 NUMBA=NUMBA-1 % INK=NUR=NUR+1 § IF(CHAX LT.CMIN)GO TO 445

[F(CONVL.GE.0.0GO TO 215 $ TWO=-TWO $ [F(NUMBA.GT.0)GO TO 205
215 [F(NMR.EQ.1)GO TO 225
. . . SET NEW PLOT BLOCK FOR ANOTHER CONTOUR LEVEL.
PRINT 220,NMR $ CALL TAGBLOK
220 FORMAT (1HO,11X,30(1H+),* START CONTOUR PLOT BLOCK +,[3)
CAIL PLOT ¢0.0,0.0,-3) § CALL NEWPEN (1)
225 1F(CONVL.GT.0.02GO TO 250 $ RS=1.0
230 RG=RANGE RS
IF(RG.GE.1.00)G0 TO 235 $ RS=RS+10.0 § GO 7O 230
235 1F(RG.LT.10.0)G0 TO 240 $ RS=RS/10.0 $ GO TO 230
. . . |F CONTOUR LEVELS ARE UNDEFINED CALCULATE LEVELS TO SUIT THIS DATA.
240 CONVL=0.5
IF{RG.LE.4.0>CONVL=0.2
[F(RG.LE.2.0YCONVL=0.1
CONVL=CONVL/RS $ CONVL(2)=CONVL+10.0
250 [F(RANGE.GT.500.0+CONVL)GO TO 460 $ JL=2
(CMAX.GT.CMIN.AND. CMAX.LE. O)EDNVL=-CONVL
i3 IECCONVL(D).LT.0.0)1
1% [FC(CONVL(2).LT.0.0>J
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255 ZINT=CONVL(2)+T+J 3 IF(ZINT.NE.0.0)GO TO 260 $ CONVL(2)=BIG % JL=1
260 PRINT 265, CONVLC1),2INT,NOM(2+J) ,SINHIB

-E18 3+ , CONTOURS AT «F10.3,A10

L

SER THAN+F7.3+ MINUTESY)

265 FORMATC 1Fi-, 20X, +CONTOUR L INE_EVERY
1 /1HO, 20X, «LINES INHIBITED IF
ENCODE (20, 267 NUCS) CMIN, CMAX
267 FORMAT (2F1y
[F(CMIN.LE. BlG)NUCS(1/ NOM(2) $ [F(CMAX.GE.BIGINUCS(2)=NOM(4)
IFCCMAX.GT . CMIN.AND,CMAX-CMIN.LT.2+«BIG)PRINT 270,NUCS
270 FORMAT(1HO,20X, «CONTCUR BETWEEN « A10 « AND + A10 « ONLY+)
[F(CMAX.GT . ABMAX) CMAX=ABMAX § IF(CMIN.LT.ABMIN) CMIN=ABMIN
TECINK.LT. 1. 0R.INK.GT.4) INK=1
PRINT 275, [N«
275 FORMAT(1HO,2 X, +THE PEN NUMBER [S +[2)
CALL PARAM (0.0,CONVL(1),ZINT+(J+1)/2, INK,NMR)
NUCS(1)34H AND $ [F(J.LT.0)INUCS(1)=4H NOT
WRITE (LT,277) CONVL(1),NUCSC1),ZINT, INK
277 FORMAT (+ LEVEL+F10.3,A4,F10.3/+ PEN NUMBER +,11,17X)
CALL PLOT (0.0,0.0,3)
. . FLOATING GRID VALUES ARE SCALED BY ZINT TO INTEGERS FOR LINKUT.
CONVL(1)=ABS(CONVL(1)) 3 JAX=JBL
ZINT=8000.0/CONVL $ ZINHIB=ZINT/(SINHIB*SCAY)
TFCIPRNT . NE.0)PRINT 280, IHG, JHG,NBI ,NBJ, IBL,JBL,LVI,LVJ,ZINT
280 FORMAT (1X/5X, + [HG=+15¢ JHG=+15+ NBIZ+[3¢ NBIz+[3+ {BL=215,
+ JBL=+I5¢ LVI=t[5t LVJ=+ 15/5X, *SCALE FACTOR 1S +,F3.2)
. SEARCH DATA TO FIND NUMBER OF LINES NEEDED.
DO 440 J=1,NBJ
BUFFER [N (LD,1) (C,C(NUMC)) 3 IF(UNIT(LD))>290,80

290 IFCIPRNT.£0.0)G0 TQ 300
TIMES=TIMEF(CLOK)-TUN $ PRINT 295,TIMES
295 FURMAT (+0 TIME IS ....*-3PF10,.3+ SECOND*)
300 IAX=1BL * "F(J.EQ.NBJ)JAX=LVJ $§ PIST-(J-1)*(JBL-LAP)+LATOS
DO 1=1,NBl 3 GRT=-BIG $ EAS=BIG

K=C1-1,+(IBL-LAP) § QIST=K+LONOS $ IF(I.EQ.NBI)IAX=LV]
[F(JPRNT .NE.0)PRINT 310,1,J,1AX, JAX,QIST,PIST
310 FORMAT(5Xti=213¢ J=+]3x [AX=+]5+ JAX=+]5,
1 + QIST=+F5.0+ PIST=+F5.0)
D0 340 JJ=1,JAX
M=(JJ-1)«]AX § ML=CJJ-17¢[HG+K
DO 320 11=1,1AX § L=11+ML
ACIT+M)=C(L)+ZINT
TFCCCL) .GT.GRT.AND.C(L).LT.BIG*GRT=C(L)
TECCCLY . LT.EASIEAS=C(L)

320 CONTINUE
[FCIPRNT.NE.Q)PRINT 330,C¢ML+1),C(L)
330 FORMAT (20X, *EDGES+20X,E10.2,10X,E10.2>
340 CONTINUE
. . IF ND LINES ARE NEEDEC SKIP THIS BLOCK.
IF(GRT.GT.EAS)GO TO 350
345 PRINT 346 $ GO TO 430
346 FORMAT (1HO0,20X, +*NO CONTOURS IN THIS BLOCK+)
350 [=(ABS(CMAX-CMIi ") .LE.SMALL)GO TO 355
IF(CMIN.GT.GRT.( . CMAX.LT.EAS)GO TO 345
[F(CMIN.GT.EAS)E, S=CMIN
TF(CMAX.LT.GR™ 'GP /=CMAX
. . CALCULATE AND STORE 11w REQUIRED LEVELS AND THEIR WEIGHT.
355 GRT=GRT+SMALL $ EAS=EAS-SMALL
LG=ABS(GRT)/CONVL $ LGB=ABS(GRT)/CONVL(2)
LL=ABS([AS)/CONVL $ LLB=ABS(EAS)/CONVL(2)
[F(GRT.GT.0.0)GO TO 360 % LG=-LG-1 $ LGB=-LGB-1
269 [F(EAS.GT.0.0)G0 70 370 § LL=-tL-1 § LLB=-LLB-1
570 [F(JPRNT.NE.Q)PRINT 380,LG,LL,LGB,LLB
380 FORMAT (2XtLG=s]5r LL=+[5 LGB=¢[5¢ LLB=+15)
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385

390
39

400
410

420
430
440
445
450
455

460
470
500
510

520

530

535
540
550

NUCS=LG-LL $ NUCS(2)=LGB-LLB

DO 420 X=1,JL " IFC(CONVL(K).LE.0.0)GO TO 420

IF(NUCSCK).EQ.0.GO TO 420

KULN=0 $ INHIs=ZINHIB*CONVL(K)
D0 400 kK=1,40
CP=CONVL(K) *(LL+KK)
KP(KK)=CP*ZINT $§ MULP(KK)=K
[F(K.EQ.2.0R.JL.EQ.1)GO TO 390
L=CP/CONVL(2) § [F(L*CONVL(2).EQ.CPYMULP(KK)=0
IFCIPRNT.NE.O)PRINT 395, CP,KK
FORMAT (5X,*CP=tF8.0x  Kk=¢[3)
KULN=KULN+1 $ [7(KK.GE.NUCS(K))GO TQ 410

NT INUE

Co
. CALL LINKUT TO FIND THE CONTOUR LINE CUTS.
NUCS(K)=NUCS(K)-KULN $ LL=LL+KULN
CALL LINKUT
[F(NUCS(K) .GT.0)GO TO 385 $ LL=LLB
CONT INUE
CONTINUE

CONT INUE
1F(NUMBA.GT.0)GO TO 200 $ GO TO 5
LOT=3HEND
NAME=8H+« CONTOUR $ CALL FINIT § CALL TAGBLOK
CALL PLOT €0.0,0.9,-3) $ CALL NEWPEN (1)
CALL ORICHEK (5) $ RETURN
PRINT 470,RANGE, CONVLC1) § GO TO 445
FORMAT(6X*MORE THAN 500 LEVELS ON MAP. RANGE +#G12.2+ LEVEL #F10.2)
DECODE ¢80,510,NAIM) NAME,LAREA,NA § NMR=-]ABS(NMR)
FORMAT (2A10,4C13,12))
DO 520 k=1,7, 2
TFCNACK) .LT. 0INACK #1) =-NA(K+1)
C(K/2+1)=60.0:NACK)+NA(K+1)
CONT INUE
(1).GE.C(2).0R.C(3).GE.C(4))GO T0O 540
(D.LT.TLTHICC) =TLT $§ IF(C(2).GT.BLTIC(2)=BLT
(3).LT.ALNIC(3)=WLN § 1F(C(4) .GT.ELN)C(4)=ELN
CC1)-TLT $ DBL=C(2)-BLT 3 DWL=C(3)-WLN § DEL=C(4)-ELN
PRINT 530,NA $ WRITE (LT,535) NA $ GO TO 5
FORMAT C1H0, 11X, 60C THx )/ THD, 11X, *WINDOW AT LATITUDE +213« TO #213,
+ AND LONGITUDE =213+ [0 +213)
FORMAT (1H ,29¢1H-)/+ WINDOW +2(13,12),1H/,2(13,12))
PRINT 550 $ WRITE (LT,550) $ DTL=0BL=DHL=DEL=N"0 $ GO TO S
EBBMAT (+ WINDOW CANCELLED =,12X,30(1H¢))

SUBROUTINE L INKUT
COMMON/TT/NAME, TIMES, CLOK, IPRNT, JPRNT, TUN, LOT,LOTX, NRE(9)
COMMON/ALAKP/F€2000),KUT(7500),LVL(40),MOL(40)
COMMON/CUBIS/JX,KON, 1, J, INTS, [AXM, JAXM
COMMON/DRAW/NOP, LOOP, LDF, LIN,LKI,LRF,PEN

COMMON/LINX/ LIX,L1Y,LFX,LFY
COMMON/SCOL/SCINT,SCALE,0X,0Y,LINE , 1AX, JAX,NOC, INHIB, IT

O ——
——Mmm
— o~~~

POSITIONS OF CONTOURS CUTTING GRID DIAGONALS ADDED IN JAN 1973.

LIX = INITIAL X FOR LINE. LEX = FINAL X FOR LINE.

LIY = INITIAL Y FOR LINE. LFY = FINAL Y FOR LIM:.

LDF = LINE DIRECTION FLAG. Lkl = LINE KUT INDEX.

LOF = LAST OR FIRST POINT. LRF = LINE REPETITION FACTOR.
THIS EDITION WRITTEN MARCH 1977. THIS VERSION DATED 12/01/78.
MENSION NOP(200),L00P(200),LDF(200),LINC200),LKI(200),LRF(200;
MENSION LIX(200),L1Y(2G0),LFX(200),LFY(200),IDI(200)

MENSION DN(80),FL(80),PEN(80),USED(4)
MENSION NL(2),NEC4)Y , NMC4) ,MM(12) ,KM(6), IM(6)

CALCULATES THE POSITIONS OF CONTOUR LINES INTERSECTIONS WITH THE GRID.

o
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INTEGER F,ON,FL,PEN,USED

DATA (NE=2,3,4,1),(kKM=2,1,2,1,2,1),(IM=0,9,1,0,1,1)

DATA (NM=1,0,-1,0),(MM=0,0,0,-1,-1,0,0,0,1,0,1,0)

DATA (INTS=1000), (LARGE=1000000000), (LIM=3),(SCINT=1000.0>

NRE (8)=8HKUT/9 ,
TIMES=TIMEF(CLOK)-TUN $ TF(IPRNT.NZ.0)PRINT 10, TIMES
10 FORMAT (+ LINKUT ENTERED AT TIME .... *F10.0)
NLCD =TAXMM=1AX-2 $ NL(2)=JAX-3 § MI1(6)=AXM=TAX-1 § MM(3)=-MM(6)
NM(2)=MM(8)=MM(12)=TAX § NM(4)>=MM(1)=MM(2)=-1AX
NUMPS=]AX2JAX § JAXM=JAX-1 § JAXMM=JAXM-1 $ [AX2=1AX:2
. SET EDGE FLAGS.
DO 30 J:=1,JAX
D0 20 1=1,1AX $ M=1+(J-1)+[AX § NA=NY=0
[FCI.LE.2.0R.J.LE.2)NX=NY=1
[FCL.GE. TAXMM. OR. J.GE . JAXMINX=1
[FCJ.GE. JAXMM_OR. I .GE. [AXMINY=1
CALL LGL ¢(DN,M,1,NX> § CA'L LGL (ON,M,2,NY)
20 EDNTINUE
30 CONTIN
. . SET INHIBITION FLAGS DN.
DO 80 J=2,JAXM
DO 70 1=2,1AXM $ M=zl+(J-1)+]AX £ [F(F(M).GE.LARGE)GO TQ 60
50 [FCF(M+TAX) +F(M-TAX) +F(M+1)+F(M-1) .GE.LARGE)GO TO 70
L=ISORTCCF(M+TAX) -F(M-TAX)) # 52+ (F(M+1)-F(M-1))2<2)/2
IFCL.LE.INHIB)GO TO 70
60 CALL LGL (DN,M,7,1) $ CALL LGL (DN,M-1,1,T)
CALL LGL (DN,M,2,1) $ CALL LGL (DN,M-1AX,2,1)
70 CONTINUE
80 CONTIN
. . _CONTOUR LEVEL SEARCH.
KT=-1 $ LINE=NI=0
DO 800 kk=1,NOC $ IF(MOL(KK).EQ.0)GO G 800 $ KON=LVL(KK)
NLCT)=TAXMM § NL(2)=JAX-3
IFCIPRNT.EQ.0)GO TO 100
TIMES=TIMEF(CLOK)-TUN $ PRINT 90,KON,TIMES
90 FORMAT (10X, +CONTOUR LEVEL +[10+  STARTED AT TIME ...+F10.0)
100 DO 110 M=1,NUMPS
CALL LGL (FL,M,1,0) ¢ CALL LGL (FL,M,2,0)
[F(TABSCKON-F(M)) .GT.LIM)GO TO 110
. CONTOUR LEVEL THROUGH A GRID POINT.
K=-LIM $ TF(F(M).GE.KON)K=LIM § F(MI=F(M)+K
110 _ONT [NUE
. . SET CONTOUR CUT FLAGS.
DO 140 J=2, JAXM
DO 130 1=2,1AXM § M=[+(J-1)*]AX
[FC(I.GE.IAXM)GO TO 120 $ MP=M+1
(F(M)+F(MP) .GE .LARGE.OR.F (M) .EQ.F(MP})GD TO 120
(KON-F(M)) * (F(MP)-KON)
(L.GE.0J)CALL LGL (FL,M,1,1)
(J.GE.JAXM)GO TO 130 $ MP=M+IAX
(F(M)+F(MP) .GE.LARGE.OR.F (M) .EG.F(MP))GO TO 130
(KON-F(M))* (F(MP)-KON)
(L.GE.O)CALL LGL (FL,M,2,T)
130 CONTINUE
140 CONY TWUE
. . SEARCH FOR CONTOUR CUT FLAGS
MU=TAX+1 § L=0 $ NW=1 $ MAX=NL(1) § KTST=0
150 TF(KTST.GT.0)GO TO 700 $ M=MU+NM(NW) § L=L+1
D0 160 K=1,2 $ CALL LGC (FL,M,K,MP) $ IF(MP.EQ.1)GO TO 170
160 CONTINUE $ k=0
170 TFCL.LT.MAX)GO TO 190 $ IN=0

IF
L=
IF
120 IF
IF
L=
IF
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130 NH=NE(NW) 3 L=NW-NW/3+2 § MAX=NL(L)=NL(L)-1 $ L=0
[F(MAX.GE.1)GO TO 190 $ IN=1-IN $ [F(IN.EQ.1)180,780
190 Mu=M $ IF(K.EQ.0)GO TO 150 ¢ NP=M#2+k $ IN=N=0
. . . SEARCH END OF LINE
200 [K=K/2%3 § 1J=IN*6+1K $ NT=0 $ N=N+1
00 210 11=1,3 $ MN=M+MM(II+1J) $ KN=KM(1]+[K)
CALL LGC (FL,MN,KN,MP) § [F(MP.EQ.1)INT=NT+[I
210 CONTINUE $ IF(NT.GE.1)>GO TO 215
IN=1-IN $ LP=0 § GO TO 220
215 TF(NT.GT.3)G0 TO 216 $ IN=IM(NT+IN+3)
M=M+MMANT+1J) $ K=KM(NT+IK)
LP=Mx2+k $ [F(LP.EQ.NP.OR.N.GT.1000>220,200
216 ND=MN $ IF(MM{1J+1).EQ.0IND=MN+NM(KN)
CALL MIDF (M,MD) $ IF(JX.EQ.KON)JX=KON+10 § NT=1
JY=(KON=-F()) * CJX-KON) $ [FCJY.LE.0ONT=3 $ GO TO 215
- . BEGIN LINE
220 J=(M-1)/TAX+1 § [=M-(J-1)2]AX § N=M+NM(K)
JA=INTS*(KON-F(M))/(F(N)-F(M)) § LINE=LINE+1
CALL CUSP (M,N) $ NO=1
NX=NY=0'$ [FCF(N).LT.F(M)INY=1 § [F(N-M.EQ. [AXINY=1-NY
LRFCLINEY=MOL(KK) $ LKICLINE)=KT=KT+2 § NP=(KT+1)/2
KUTCKTI=LI¥ L INE)Y=INTS*(I-1)+.IX+ (2-K)
KUTOKT+1)=LLYCLINE)=INTS*(J-1)+IX*(K-1)
CALL LGC (DN,M,K,MP) $ CALL LGL (PEN,NP,0,MP)
MP=1 $ [F(LP.EQ.0)MP=0 § LOOPCLINE)=HMP § CALL LGL (FL.M,K,MP)
230 IK=K/2+3 $ [J=IN*6+1K $ NT=0
00 770 [1=1,3 $ MN=M+MM(1I+1J) $ KN=KM(1]+[K)
Chil LGC (FL,MN,KN,MP) § lF(MP EQ.1INT=NT+1]
240 LONTINUE $ IF(NT.GE.1)GO TO
P-NT $ IF(MP.GE. Z)GO T0 260

250 NOP (L INS)=MP=N
. . . LINE IS TLO SHORT

LINE=LiNE-1 $ KT=KT-2+MP % GO TO 150
. . . FINISH LINE
260 LFXCLINE)=LEX $ LFY(LINE)=LEY $ NI=NP
IFCLINE. GE 200 OR.KT.GE.7000)810,150
. . . FIND NEXT C
270 [F(NX.NE. 0)G0 TO 280 3 NX=2-NY
[F(MN.EQ.M.OR.MN.EQ.M+1 OR.MN.EG.M+TAXONX=1+NY § IDIC(LINE)=NX

. . . CALCULATE THE CUTS ACROSS EACH DIAGONAL TO THE EXIT EDGE.
280 MN=M+MM(1J+1) S MO=M+MM/ T J+3) § KN=KM(IK+1) $ KO=KM(1K+3)
NN=MN+NM(KN) $ ND= MO*NM(KO) 3 [F(M.NE.MNIND=MO
. . . FIND THE MIDPOINT VALUE THE GRID SGUARE AND THE DIAGONAL CUT.
290 CALL MIDF (M,ND)> $ MID=JX $ JY=(KON-F(M)) « (MID-KON)
MO=1 $ IFCJY.LT.0)MG=3 $ IF(NT.EQ.6)NT=MQ § JS=1
400 MN=M=M+MMCIJ+NT) § KN=K=KMCIK+NT) § NN=MN+NMCKN)
CALL LGT (DN,M,K,MP)
J2(MN-1) /TAX+1T $ [=MN-C(J-1)+IAX § [Nz M(NT+IN+3)
JX=INTS+ (KON-F(MN) )/ CF(NN)-F(MN)) $ CALL CUSP (MN,NN)
LEX=INTS*([-1)+JX*(2-KN) $ LEY=INTS*(J-1)+JX*(KN-1)
. ARE TWO SUCCESSIVE PQINTS TOO CLOSE TOGETHER.
JX= (LEX-KUT(KT) ) x 22+ (LEY-KUT(KT+1))++2 § F(JX.LT.50)G0 TO 410
KT=KT+2 $ NP=NP+1 $ GO TG 420

410 TFCONO*CT=-3)#(J-3) (I -TAXMM) » (J- JAXMM) ) .ne .0)GO TO 670

420 KUT(KT)=LEX $ KUT(KT+1)=LEY $ CALL LGL (PEN,NP,0,MP)

. . . DOES THiS LINE CLOSE ON ITSELF. IF SO THEN TERMINATE IT.
JX=(LEX-LIXCLINE)) x+2+(LEY-LIY(LINE))*+2 $ [F(JX.LT.LIM)JS=-1
[F(KT.LE.7490.AND.NP-NT.LE.195)G0 TO 670

. SUSPEND LINE AND STORE PARAMETERS.

LOOP(LINE)=0 § KTST=KT-6 $ NST=N § kST=k § JS=-1
670 NO=0 § IF(I.EQ 3.0R.J.EO.3.0R.I.E0.lAXMM.OR.J.EO.JAXMh)NO=2
CALL LGL (FL,M,K,0) $ IF(JS.LT.0)250,230
. RECOMMENCE LINE AND RECALL PARAMETERS.




700 LINE=LINE+1 $ LRFC(LINE)=MOL(KK) $ LKI(LINE)=KT=KT+2
NPz=(KT+1)/2 $ N=NST $ NST=(KTST+1)/2 $ LOOP(LINE)=0
KUTCKT) =L IXCLINE) =KUT(KTST) § KUTC(KT+1)=LIY(LINE)=KUT(KTST+1)
CALL LGC (PEN,NST,0,MP) $ CALL LGL (PEN,NP,0,MP)

DO 720 K=1,2 $ KT=KkT+2 $ NP=NP+1
KUTCKT)=KUTC(KTST+2¢K) $ KUTC(KT+1)=KUTC(KTST+Z2*k+1)
CALL LGC (PEN,NST+K,0,MP) $ CALL LGL C(PEN,NP,0,MP)

720 CONTENUE
KTST=0 $ K=kKST $ GO TQ 230

780 TFCIPRNT.NE.O)PRINT 790

790 FORMAT (+ NO MORE CUTS +)

800 CONTINUE $ KT=-1

%10 IFCIPRNT.NE.Q)PRINT 820,LINE $ IF(LINE.EG.0)GO Tu 960

820 FORMAT (+ NUMBER OF LINES = +[3)

. . MINIMISE PEN MOVEMENTS.

DO 830 J=1,4

830 USED(J)=0

JX=J¥=0 $ LINC1)=1 % LDOF(13>=IDI(1) $ [F(LINE.EQ.1)GO TO 870
0O 860 J=1,LINE $ [=LARGE
DO 850 k=1,LINE
CALL LGC (USED,k,0,MP) § IF(MP.EQ.1)GO TO 850
KN=ISORT ¢ CIX-LIXCK) )+ 22+ (JY-LTV(K)) £22)
KO=ISORT ({JX-LFX(K)) 22+ (JY-LFY(K))**2)
IFCKN.GE.1)GO TO 840 $ [=KN $ LOF=1 § N=K
840 IF(KO.GE.[)>GO TO 850 $ [=KO $ LOF=0 § N=K
850 CONTINUE $ IF(I.GE. LARGE)GO TO 860
CALL LGL (USED,N,0,1) $ LIN
LDFCJ)=IDI(NY $ IF(LOF.EQ. O)LDF(J) LDF(J)-3

1F(LRF(N) .EQ.LRF(N)/2+2)LOF=1-L0OF
JX=(1-LOF) «L IX(NY +LOF£LFXCN) $ JY=(1-LOF, «LIY(NI+LOF=LFY(N)
860 CONTINUE
870 IF(IPRNT.EQ.0)GO TO 940
[F(JPRNT.EQ.0)GO TO 920 $ PRINT 890
890 FORMAT C(1HO, 15X*LINE x6X*X (1) x6X+Y (1) «6X*X(N) x6X«Y(N) +7X+CUT ¢ 4X,
«POINTS*5X, THx , 5X*ORDER+6X+L INE#SX+DIRECTION)
D0 910 k=1,LINE
PRINT 900, K LIX(K), LIY(K) LeX(K) ,LFY(K) ,LKI(K),NOP(K)
1 K,LIN(K),LDF(K
900 FORMAT (10X,7110,5X, 1Hx, 3[10)
910 CONTINUE
920 TIMES=TIMEF(CLOK)-TUN $ PRINT 930,TIMES
930 FORMAT (+ DRAWLIN ENTERED AT TIME ....*F10.0)
940 CALL DRAWLIN
[F(KT.LT.0)GO TO 960 $ LINE=NI=0 $ KT=-1 $ PRINT 950 $ GO TO 150
950 FORMAT (x MORE THAN 200 LINES OR 7000 CUTS IN BLOCK*)
960 IF(IPRNT.EQ.0)RETURN $ TIMES=TIMEF(CLOK)-TUN $ PRINT 970, TIMES
970 ES%MAT (x LINKUT FINISHED AT TIME ....xF10.0)

SUBROUTINE DRAWLIN

+ THIS ROUTINE JOINS UP THE CONTOUR CUTS TO FORM T PLOTTED LINES.x + « C
- THIS EDITION DATED 25.3.77 THIS VERSION 21/10/77.
COMMON/MAINB/LAREA, SCAX, SCAY,OLAT,OLON, L1,L2,MY, M2, AVERAG, RANGE
COMMON/TT/NAME, TIMES, CLOK, [PRNT, JPRNT, TUN, LCT,LOTX,NRE(9)
COMMON/XYCOORD/TLT,BLT,WLN,ELN,SR,CR,ALT,ALN, XX, YY,XL,XR,YT,YB,500
COMMON/ALAKP/F(2000) ,KUT(7500),LVL(40) ,MOL(40)
COMMON/DRAN/NOP,LOOP,LDF,L[N,LKI,LRF,PEN

COMMON/LINX/X2,Y2,X3,Y

COMMON/SCOL/SCINT, SCALE 0X,0Y,LINES, [AX, JAX,NOC, INHIB, IT

DIMENSION NOP(2003,L00P(200), (DF(200),L IN(200),(K(270),LRF(200)
DIMENSION X(200),Y(200), JPEN(200) ,H(200),H2(200),5(200 ;XDEL (200)
DIMENSION YDEL(200), XZ(ZOO) YZ(ZOO) X3(200),Y 3(200) PEN(80)

DATA (EPSLN=.005), (§(1=20.),(X2(D)= 0.) ,(Y2(1)=0.
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NRE(9)=8HDRL/14, 3§ NTK=0
50 L=1,INES $ LINE=LINCL) $ NT=LRF(LINE)
IFCIPRNT NE.0)PRINT 10,LINE,LDF(L),LOOP(LINE)
10 FORMAT (15X, +LINE = «14x DIRECTION = s[4« LOOP = «[4)
[F(NT.EQ.0)GO TO 250 $ N=NOP(LINE) $ N1=N-1 § N2=N-2
KT=LKICLINE)-2 $ NP=(KT+1)/2 $ X2(N)=YZ2(N)>=0.0

. TRANSFORM THE CUT COORDINATES INTO PLOTTER UNITS.
DO 20 J=1,N $ KT=KT+2 $ NP=NP+1
CALL LGC (PEN,NP,0Q,MP) $ JPEN(J)=MP
ALN=CKUT( KT )/SCINT+0X)/SCAX+HLN
ALT=CKUTC(KT+1) /SCINT+0Y)/SCAY+TLT
CALL COORDS $ XX=XX-XL $ YY=YY-YB
XCJ)=SRxYY+CRxXX $ Y(J)=CR2YY-SR+XX
20 CONTINUE $ IFC(LOOPCLINE).EQ.0)GG TO 25
NZ2=N $ N1=N+7 $ N=N+2 $ X(N)=X(3) $ Y(N)=Y(3)
X(N1)=XC2) $ Y(N1I=Y(2) $ JPEN(1)=JPEN(N)=1 § JPEN(N1)=JPEN(2)
. . CALCULATE THE SLOPE OF THE LINE AND THE SEGMENT LENGTHS.
25 DO 35 J=1,N1
HCDI=SORT X+ 1) =X{U) ) w22+ (Y (J+1) =Y () ) *22)
SCJ+1)=H(J>+SCJ))

IF(H(J).NE.0O)GO TO 30
XDEL(¢J)=YDEL(J)>=0.0 $ GO TO 35
30 XDEL (J)=(X(J+1)~X(J))/H(D)
YDEL (J)=(Y(J+1)-Y () I/HUD)
35 CONTINUE
DO 45 J=2,N1
H2 (J)=H(J-1)+H(J) $ [F(H2(J) . NE. O)GO TO 40
X2(J)=Y2(J)=X3(J)=Y3(J)=0 § GO TO
40 X2(J)=(XDEL(J)-XDEL(J-1))/H2(J) § X3(J) 3.0:X2())
Y2(Jy=(YDEL(J)-YDELCJ-1))/H2(J) $ Y3(J)=3.0:Y2(D)

H2(J)=H(J-1)/H2(D)

45 CONTINUE
50 ETA=0.0
DO 60 J=2,N1

XW=(X3(J)-X2(J+1)+H2( )+ (X2(J+1)-X2(J-1))-2:X2(J))*1.0718
[F(ABS(XW) .LE.ETAYGO TO 60
ETA=ABS(XW) $ X2(J)=X2(J)+XN/2.0

60 CONT [ NUE
[F(ETA.GE.EPSLN)GO TO 50
70 ETA=0.0
DO 80 J=2,N

YH=(Y3(J)- YZ(J 1Y+H2 (D) 1 (Y20 J+1)-Y2(J-1))-2+¥2())+1.0718
[F(ABS(YW) .LE.ETAYGO TO 80
ETQ?ABS(YN) $ Y2C(J)=Y2()+YW/2.0

CONT INUE
IF(ETA.GE.EPSLN)GO TO 70
DO 100 J=1,N1
[F(H(J) .NE.O)GO TO 90
X3(J4y=Y3(J>=0.0 $ GO TO 100
90 X3(J)=(X2(J+1)-X2(J)I/H(J)
Y3(J)=(Y2(J+1)-Y2(J) ) /HU)
100 CONT INUE
NH=3-2+«lABS(LDF(L)>) 3 IF(LDF(L).LT.0)GO TO 170
. SEARCH CUTS FORWARD.
CALL PLOT (X(2),Y(2),3)
C. . CALCULATE THE INCREMENTAL STEPS ALONG THE LINE AND MOVE THE PEN.
13 DO 160 J=2,N2 $ NP=0
TECJPENCJY NE.O.OR. JPEN(CJ+1) .NE.0)GO TO 160
IFCIPENCI-1)  NE.OYLALL PLOT (XCJ),Y(J),3)
LTK=H(J)*SCALE-0.5
TF(LT*..LE.0)GO TO 150
DIS-H(JY/(LTK+1) § HT1=0 § [FC(IT.EQ.1INTK=LTK/2-1

80

C.
1"

O O

GO06




oMo

195
200
220

250

20

D0 140 K=1,LTK
HT1=HT1+DIS
HT2=HT1= (HT1-H(J))
XX2=(2.0+¢X2(J)+X2CJ+ 1) +HT14X3(4)) /3.0
XP=X(J) +HT1+XDEL (1) +XX2+HT2
YY2:2(2.02Y2(J)+Y2(J+1)+HT12Y3(J))/3.0
YP=Y(J)+HT1+YDEL (J) +YY2+HTZ
CALL PLOT (XP,YP,2) $ IF(K.NE.NTK)GO TO 140
tF(NP.EQ.0)GO TO 135
X0=X0-XP $ YO=YP-Y0 $ ETA=40.0+SQRT(XQ**2+Y0*+2)
CALL PLOT (XP+YO/ETA:NH,YP+X0/ETA*NH,2)
CALL PLOT (XP,YP,2) $ GO TO 140
X0=XP $ YO=YP % NP=1 § NTK=NTK+1
CONT INUE
CALL PLOT (X(J+1),Y(J+1),2)
CONTINUE
NT=NT-1 $ IF(NT.EQ.0)G0 TO 250
IF(LOOP(LINE) .EQ.1)G0 TO 130 $ NH=0
. SEARCH CUTS BACKWARD.

CALL PLOT (X(N1),Y(N1),3)

. CALCULATE THE INCREMENTAL STEPS ALONG THE LINE AND MOVE THE PEN.
D0 220 JJ=2,N2 $ J=N-JJ+1 § NP=0
IFCJPENCJ) .NE.0.OR, JPEN(J-1).NE.0)GO TO 220
[FCJPENCJ+1) .NE.O)CALL PLOT (X(J),Y(J),3)
LTK=H(J-1)*+SCALE-0.5
IFCLTK.LE.0)GO TO 210
DIS=H(J-1)/(LTK+1) & HTZ2=0 § IFCIT.EQ.1INTK=LTK/2-1

D0 200 K=1,LTK
HT2=HT2-DIS
HT1=HT2+H(J-1)
XX2=(2.00X2(J-1)+XZ2(J)+HT1+X3(J-1))/3.0
XP=X(J-1)+HT1«XDEL (J-1) +HT1+HT2+XX2
YY2=(2.0+Y2¢J-1)+YZ2(I)+HT1+Y3(J-1)}/3.0
YP =Y(J-1)+HT1+YDEL(J-1)+HT1+HT2*YY2
CALL FLOT (XP,YP,2) 3 IF(K.NE.NTK)GO TO 200
IF(NP.EG.0)GO TO 195
X0=X0-XP § Y0=YP-Y0 $ ETA=40.0+SORT(X0++2+Y0++2)
CALL PLOT (XP+YQ/ETA*NH,YP+XQ/ETA*NH,2)
CALL PLOT (XP,YP,2) $ GO _TO 200
X0=XP $ YO=YP $ NP=1 $ NTK=NTK+1
CONT INUE
CALL PLOT (X(J-1),Y(J-1),2)
CONT INUE
NT=NT-1 § [FINT.EQ.02GO TO_250
IF(LOOP(L!NEY.EQ.1)G0 TC 170 $ NH=0 $ GO TO 110
CONTINUE

END
SUBROUTINE LGL (M,I,J,N)
. LOGICAL ARRAYS WITH 60 VALUES PER WORD ARE ADDRESSED BY BITS.

. . VARIABLES ARE ARRAY M, INDICES I + J, LOGICAL VALLUE N.

[F J = 0 ARRAY [S SINGLE DIMENSIONED.

- . ENTRY LGL LOADS BIT N _INTO M(J,1), LGC CALLS BIT N FROM M(J,1).
- ROUTINE WRITTEN 24.3.77

DIMENSION Mf1)

L=1

. CALCULATE WORD BIT ADDRESS.

LOC=1-1 § IF(J.NE.Q)LOC=2+L0OC+J-1
IND=LOC/6C $ LOC=LOC-IND=*60
K=SHIFT(M(IND+1),LOCY$ [F(N.GE.0)GO TO 20
N=L.AND.k $ RETURN

[F(N.NE.OON=L $ k=K.AND.(.NOT.L) $ K=k.OR.N
LOC=60-LOC § MCIND+1)=SHIFT(K,LOC) $ RETURN

HO6&




ENTRY LGC

N=-1 $ GO TO 10

END

SUBROUTINE CUSP (M,N)

. CALCULATES THE CUBIC SP.INE CUT OF CONTOUR ACROSS GRID

" COMMON/ALAKP/F (2000 ,KUT(7500),LVL(40),MOL (40)

20

30

40
50

60
70

80

COMMON/CUBIS/ JX, KON, I, ", INTS, [AXM, JAXM

INTEGER F,FX,X,DX,DDX

INTH=[NTS

IF¢I.LT.2.0R. I .GE.[AXM.OR.J.LT.2.0R. J.GE. JAXM)RETURN

. CALCULATE CUT POINT BY NEWTONS RULE

DDX=INTS § [2=INTS*«INTS § [3=12+INTS § X=JX
G1=(F(MI-F(2*M-N))/2 $ G2=(F(N)-F(M))/2 $ G3=(F(2*N-M)-F(N))/2
A=(G1-2#G2+G3)/3 § B=G2-G1 $ C=(2+G1+5:G2-G3)/3 $ D=F(M)
IF(G1+G3.LT.0)G0 TO 40

X2=X*X $ X3=X2+X § FX=KON-A*X3/13-BxX2/12-C+X/INTS-D
DELFX=-3+AxX2/12-2+B+X/INTS-C $ [F(ABS(DELFX).LT.1)RETURN
DX=~INTS:FX/DELFX $ X=X+DX

1FCIABS(DX).LT.10)GO TO 30 $ [F(IABS(DX).GT.IABS(DDX))RETURN
DDX=DX $ GO TO 20

TF(X.GE.0.AND.X.LE. INTH) JX=X

RETURN

ENTRY CUSPH § INTH=INTS/2 $ GO_TO 10

. CHANGE OF GRADIENT - CALCULATE THE TURNING POINT.
FX=Bx+2-3+A+( $§ [F(FX.LT.0)GO TO 20

[F(ABS(A).GT_1)G0 TO 50 § X=-INTS+(/(2+B) $ GO TO 60
FX=1SORT(FX) $ X=-INTS=(B-FX)/(3+A)
[F(X_LE.INTS.AND.X.GE.0)GO TQ 70 $ X=-[NTS*(B+FX)/(3+A)
[F(X.LE.INTS_AND.X.GE.0)GO T0O 70 $ X=JX § GO TO 20
FX=AtX1+3/13+B«Xx22/12+C*X/INTS+D

IFCITABS(KON-FX).LT.2)G0 TO 30

KF=F(M) § DX=0 $ IFCCF(M)-KON)*(KON-FX)>.GE.0)GO TO 80
KF=F(N) $ DX=INTS

X=DX+(X-DX)+ (KON-KF )/ (FX-KF) $ GO TO 20

ENTRY MIDF

1DY:(N-M)/(1AXM01)1(lAXM*1) $ IX= (I (F(M)+F (M+DX) +F (N) +F (N-DX))

o -F(2+¢M-N)-F(2*M-N+3+¢DX)-F(2+N-M)-F(2«N-M-3+DX))/32
Nu

106







INDEX

Lot CONTENT Lot CONTENT Lot CONTENT Lac CONTENT Lot CINTENT
cor 004 ABCJ-K):ABCJONB)
DOt RE TURN P04 PRINT 5070,40ES § STOF

EQY  SUBROUTINE PARAM (OX,DY¥, | c09 *2 : AND(T1,NM)

01 FORMAT (oMQe <, « UNINOWN | DOS FORMAT (AS,2F9.2,419,11,
GOt IF(SCALE.tF.0,00F:=SCr E: JEO5 . PRINT THE GRID COEFFIC
HOV  JFCRECIPF . LE.O.Q)F=RECIP | #0Y BUFFER QUT (50, 1(X0EB!
10! 14C1,0-32.00v) PSIeZ.00Ve | GOS INTEGER FL,GL

20t BY:RADIUS+(Y.Q3-ES0/4.0-3 | HOY 2 £10.3%
Kt THIS VvERSION 3F XYCOOR | [ 0% CONTINUE

Lo (L1 0<E+SINFPHI | 405 ONCML I :F(de ]

MO k0% CALL CURVATE (A
NO1  XN:YPAGE «DXB*(CTH-DYB*STH || 0% DO 220 k-JJ.JL § KK:
001 DL zAMAX! CABSCOXARRAYINL) | MQS L:kXM2 3 1G1:kX3P2 8
PO MN o -N NOS CO 160 I:5,kX §

CC2 FIRSTv:ve 005 1AX:kP(3) $ JAR:=KP(S) §

D02 FCT:HEIGH'HEIGH POS Z2INT:LONWL(2)eDed S TFL2
€02 C(ALL PL0T1(0.0,0.0,100% o6 NUCS=LG-LL 3 NUuC
F02 IFZLADX-iADY) 50,591,591 D04 INTEGER F,ON,FL,PEN,USED
Gr> (ALL BUFFOI1,00 EQ6 NH:NECHRY S L=Ni NA/
Ho2 SAD X1 FOb LINESLINEY § 'Ri .1
132 SA3  ITAB.B2 1 1G06 NRE(9):8HDRL/t4, $ NTK:
J02 20 PL X ,BF2210 I B0 te0 Kk:1,L
x0¢ SAZ F10 G106 ENTRY LGC

102 DATA 34 106

M02 Al DATA 0

NO2 NRE(2):8HMAP/B , % CALL
002 C(ALL COORDS

©02 . PLOT CORNER MAP' 5

€o3 CALL SYMBOL (aX,YY,§
Do3

E03 CIMENSION KAR(30),NEW(30

F03 8 '031880,1031884,1'031
Go3 N 1040733,1040734, 1040
HO3 A 260012,1350018,31001
1o3 ! 380012,1453218,24001
Jo3 D 1170018 160012,12600
ki3 M 20012,1440018,80012,
L03 0 GHNCOL YEANA , BHNOONAE
MO3 L 1O0HDAMPIER - ,10HYAR
NO3 A 10HBRUNSHICK ,3HBAY,
003 SHHS5-8,“HES4-1,6HFS
PO3 R SHGS53-8,6HR,2- 16, 6HE

€0« DO S0 1:1,350 % Ken(!
D04 KORNCI)zIH $ IF/NA.LE.Y
CE0Qs  CCMMON/XYCOORD/TLT,BLT,uW
,F0s CALL ORICHEK (2) $ REWIN
GO« IFINAMEMT(11) NE..LANK, AN
e CALL COGRDS $ xX:=XX-
i0e NA:X/ANT+1 § NSM:Y/A
106  FORMAT (5¢,2A19,5x

Qe PRINT 570 % GO 'O 990
LOs ENTRY BCOFIND

MOe DATA (MASK:7777770377770
NO& MATS: H(X,F § MA'G'S)




MAP REFERENCE TABLES PAGE NO. 1

1HOEX NAME NUMBER LIMITS HedTON SCALE  SEQUENCE
1 ABMINGA G53-10 26 0 27 0 13330 135 0 SOUTH AUSTRALIA 17250000 4
2 ADAVALE G55-5 25 0 26 0 144 0 145 30 QUEENSLAND 17250000 6
3 ADELAIDE 154-9 34 0 35 0 138 0139 30 SOUTH AUSTRALIA 1/250000 8
4 AJANA REF 27 0 28 0 113 30 115 30 WESTERN AUSTRALIA 1/250000 26
S ALBANY 150-15 35 0 36 0 117 0 118 30 WESTERN AUSTRALIA 17250000 28
6 ALBERGA G53-¢ 26 0 27 0 132 0 133 30 SOUTH AUSTRALIA 17250000 32
7 ALCOOTA F53-10 22 0 23 0 13530135 0 NORTHERN TERRITORY 1/250000 34
& ALROY E53-15 19 0 20 0 135 0 136 30 NORTHERN TERRITORY 17250000 46
9 ANA BRANCH 154-7 33 0 34 0 141 0142 30 NEW SOUTH WALES 17250000 50
10 ANDAMOOKA H53-12 30 0 31 0 13630138 0 SOUTH AUSTRALIA 1/250000 52
11 ANGLEDOOL H55-7 29 0 30 0 147 0 148 30 NEW SOUTH WALES 1/250000 54
12 ANKETELL F51-2 20 0 21 0 121 30 123 0 HWESTERN AUSTRALIA 1/250000 56
13 ARNHEM BAY D53-3 12 0 13 0 135 0 136 30 NORTHERN TERRITURY 1/250000 62
14 ASHTON D52-13 15 0 16 0 126 0 127 30 WESTERN AUSTRALIA 17250000 63
15 ATHERTON E55-5 17 0 18 0 144 0 145 30 OQUEENSLAND 17250000 70
16 AUGATHELLA G55-6 25 0 26 0 145 30 147 0 UUEENSLAND 1/25C4900 72
17 AUGUSTA 150-9 3 0 35 0 114 0115 30 WESTERN AUSTRALIA 17250000 74
18  AURUKUN D54-7 13 0 14 0 141 0 142 30 QUEENSLAND 17250000 73
19 AUVERGNE 052-15 15 0 16 0 129 0 130 30 NORTHEPN TERRITORY 17250000 80
20 AVON DOWNS F53-4 20 0 21 0 136 30 138 0 MNORTHERN TERRITORY 17250000 82
21 AYERS ROCK G52-8 25 0 26 0 130 30 132 0 NORTHERN TERRITORY 14250000 86
22 AYR £55-15 19 0 20 0 147 0 148 30 QUEENSLAND 17250060 88
23 BAIRNSDALE J95-7 37 0 38 0 147 0 148 30 VICTORIA 1/250000 112
24 BALLADONIA 151-3 32 0 33 0 123 0 124 30 WESTERN AUSTRALIA 17250000 116
25 BALLARAT J54-38 37 0 38 0 142 30 144 0 VICTORIA 17250000 118
26 BALRANALD 154-12 3 0 35 0 142 30 144 0 N.S.W. / VICTURIA 17250900 120
27 BARALABA G55-4 24 0 25 0 148 30 150 C QUEENSLAND 17250000 122
28 BARKER [94-13 35 0 36 0 138 0 139 30 SOUTH AUSTRALIA 17250000 124
29 BARLEE H50-8 29 0 30 0 118 30 120 0 HWESTERN AUSTRALIA 17230000 126
30 BARNATO H55-13 31 0 32 0 144 0145 30 NEW SOUTH WALES 11250000 128
31 BARROLKA G54-11 26 0 27 0 141 0 142 30 GQUEENSLAND 1/250000 130
32 BARTON H53-9 30 0 31 9 132 0133 30 SOUTH AUSTRALIA 17250000 144
33 BATHURST 155-8 33 0 34 0 148 30 150 0 NEW SOUTH WALES 17250000 146
34 BEDOURIE G54-1 26 0 25 0 138 0 139 30 QUEENSLAND 1/250000 156
35 BEETALOO E53-6 17 0 18 0 133 30 135 0 NORTHERN TERRITORY 17250000 164
36 BEGA REF 36 0 37 0 148 30 150 0 NeW SOUTH WALES 17250000 166
37 BELELE G50-11 26 0 27 0 177 0 118 30 WESTERN AUSTRALIA 17250000 168
38 BENCURBBIN HS0-11 30 0 31 0 117 0 118 30 HE"TERN AUSTRALIA 17250000 170
39 BENDIGO J55-1 36 0 37 0 144 0 145 3u VICTOR 17250100 172
40 BENTLEY G52-5 25 0 26 0 126 0127 30 NESTERN AUSTRALIA 17250060 174
41 BETOOTA G54-6 25 0 26 0 139 30 141 0 GUEENSLAND 17250000 176
42 BILLILUNA ES2-14 19 0 20 0 127 30 129 _© NORTHERN TERRITORY 1/250000 1380
43 BIRDSVILLE G54-5 25 0 26 0 138 0 139 30 QUEENSLAND 17250000 182
44 IRKSGATE G52-15 27 0 28 0 129 0 130 30 SOUTH AUSTRALIA 1/250000 184
45 "BIRRINOUDU E52-11 18 0 19 0 129 0 130 30 NORTHERN TERRITORY 17250000 186
46 BLACKALL G55-1 24 0 25 0 144 0 145 30 QUEENSLAND 17250000 188
47 BOOLIGAL 155-5 33 0 34 0 144 0 145 30 NeW SOUTH HALES 17250000 206
43 BOORABBIN H51-13 31 0 32 0 120 0 121 30 WESTERN AUSTRALIA 1/250000 208
49 BOULIA F54-10 22 0 23 0 139 30 141 0 QUEENSLAND 1/250000 218
50 BOURKE H535-10 30 0 31 0 145 30 147 0 NEW SOUTH WALES 1/250000 229
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NAME

BOWEN
BREADEN
BREMER BAY
BRISBANE
BROOME
BROWNE
BUCKHANAN
BULLER
BULLOO
BUNDABERG
BURKETOWN
BURNABBIE
BURNIE
BURRA

BYRO
BUSSELTON
CAIRNS
CALLABONNA
CAMOOWEAL
CANBERRA
CANTERBURY
CAPE ARID
CAPE SCOTT
CAPE _YORK
COBAR
CARGELLIGO
CHARNLEY
CHIL.DARA
CHINCHILLA
THOWILLA
CLERMONT
CLIMCURRY

CONNEMARA
COOK TOWN
COOMPANA
COOPER
COPLEY
CORDILLO
CORNISH
CORRIGIN
CROSSLANC
CROYDON

CUE
CULVER

MAP REFERENCE TABLES

NUMBER LINITS

F5%-3 20 0 21 0 147
SEE_ 442

150-12 34 0 35 0 118
656-15 27 0 28 0 153
ES1-6 17 0 18 0 1221
G51-8 25 0 26 0 124
F55-6 21 6 22 0 145
G51-1 24 0 25 0 120
HS4-4 28 0 29 0 142
G656-2 24 0 25 0 151
ES4-6 17 0 18 0 139§
152-1 32 0 33 0 126
(K55-3) 40 45 41 45 144
[54-5 33 0 34 0 138
G50-10 26 0 27 0 115
[7J-5 33 0 34 0 114
E55-2 16 0 17 0 145
H34-6 29 0 30 0 139
ES54-13 19 0 20 0 138
155-16 5 0 36 0 148
Gr4-7 25 0 26 0 141
151-11 34 0 35 0 123
052-7 13 0 %« 0 129
£54-12 10 0 11 0 142
H55-14 31 0 32 0 145
155-6 33 0 34 0 145
ES1-4 16 0 17 0 124
H53-14 31 0 32 0 133
696-9 26 0 27 0 150
1564-6 33 0 34 0 139
F55-11 22 0 23 0 147
F54-2 20 0 21 0 139
G52-1 26 0 25 0 126
D54-8 13 0 14 0 142
J54-12 38 0 39 0 142
150-6 33 6 34 0 1S
H52-11 30 0 31 0 129
G50-4 24 0 25 0 118
G54-3 26 0 25 0 141
D55-13 15 0 16 0 144
H52-1% 31 0 32 0 129
G52-10 26 0 27 0 127
H54-9 30 0 31 0 133
G54-10 26 0 27 0 139
F52-1 20 0 2% 0 126
150-3 32 0 33 0 117
E51-16 19 0 20 0 124
E54-11 18 0 19 0 141
G50-15 27 0 28 0 117
151-4 32 0 33 0 124

w W
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PAGE NO. 2
REGION

QUEENSLAND

HESTERN AUSTRALIA
QUEENSLAND
WESTERN AUSTRALIA
WESTERN AUSTRALIA
QUEENSLAND
HWESTERN AUSTRALIA
QUEENSLAND
QUEENSLAND
QUEENSLAND
WESTERN AUSTRALIA
TASHMANTA

SOUTH AUSTRALIA
WESTERN AUSTRALIA
WESTERN AUSTRALIA
QUEENSLAND

SOUTH AUSTRALIA
QUEENSLAND

A.C.T. / N.S.H.
QUEENSLAND
WESTERN AUSTRAL[A
NORTHERN TERRITORY
QUEENSLAND

NEW SOUTH WALES
NEW SOUTH WALES
WESTERN AUSTRALIA
SOUTH AUSTRALIA
QUEENSLAND

SOUTH AUSTRALIA
QUEENSLAND
QUEENSLAND
WESTERN AUSTRALIA
QUEENSLAND
VICTORIA

WESTERN AUSTRALIA
SOUTH AUSTRALIA
WESTERN AUSTRALIA
QUEENSLAND
QUEENSLAND

SOUTH AUSTRALIA
WESTERN AUSTRALIA
SOUTH AUSTRALIA
SOUTH AUSTRALIA
HESTERN AUSTRALIA
WESTERN AUSTRALIA
WESTERN AUSTRALIA
QUEENSLAND
WESTERN AUSTRALIA
WESTERN AUSTRALIA

SCALE

17250000

1/250000
1/250009
1/250000
17250050
17250000
17250000
1/250000
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SEQUENCE
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INDEX

OCOOOoOOOOO
OOV NO NS WM 2OV NON SN =

P I QU e g g i S R

N h 3 > 3 3 > oa

NAME

CUNDEELEE
CUNNAMULLA

DALY
CURDIMURKA
CURNAMONA
DALHOUSIE
DAMPIER
DARHIN
DELAMEKE
DENILIQUIN
ERB

DERBY
DEVONPORT
DOBBYN
DUBBO
DONGARA
DORRIGO
DRYSDALE
DUARINGA
DUCHESS
DUKETOR
DUMBLEYUNG
DUMMER
EBAGOOLA
EDNYSTONE
EDEL
EDMUND
EDJININA
EINASLEIGH
ELKEDRA
ELLISTON
EMERAI N
ENNFC A
EROM. *.GA
ESPERANCE
EUABALONG
EUCLA
EULO
EVERARD

F INKE

FOG BAY
FORBES
FORREST
FREW RIVER
FOWLER
FROME
GAIRDNER
GALBRAITH
GALTILEE

GASON
GEORGETOWN

MAP REFERENCE TABLES

NUMBER

H51-11
H55-2

SEF

&
Pay=YoT=1=1=1=1=1==1~T=T=YaV T ==Y l=2=g=dudod oy

~I

OO NOCO0OODOROO0OOOOD

LIMITS

OO0 OOOOOOODOO OOOOOOOOOOOOOOOOOOO()OOOOOOOOOOOOOO

PAGE NO. 3

REGION

WESTERN AUSTRALIA
QUEENSLAND
QUEENSLAND

SOUTH AUSTRALIA
SGUTH AUSTRALIA
SOUTH AUSTRALIA
WESTERN AUSTRALIA
NORTHERN TERRITORY
NORTHERN TERRITORY
N.S.W. / VICTORIA
HESTERN AUSTRALIA
TACMANTA
QUEENSLAND

NEW SOUTH WALES
WESTERN AUSTRALIA
NEK SQUTH WALES
HESTERN AUSTRALIA
GUEENSLAND
QUEENSLAND
WESTERN .\USTRALIA
WESTERN AUSTRALIA
WESTERN AUSTRALIA
QUEENS ND
QUEENSLAND
HESTERN AUSTRALIA
WESTERN AUSTRAL'A
HESTERN AUSTRAL [,
QUEENSLAND
NORTHERN TERRITORY
S0UTH AUSTRALIA
QUEENSLAND

NEW SOUTH WALES
GUEENSLAND
HESTERN AUSTRALIA

HESTERN AUSTRALIA
QUEENSLAND

SOUTH AUSTRALIA
NORTHERN TERRITORY
NORTHERN TERRITORY
NEW SOUTH HWALES
HESTERN AUSTRALIA
NORTHERN TERRITORY
SOUTH AUSTRALIA
SOUTH AUSTRALIA
SOUTH AUSTRALIA
QUEENSLAND
QUEENSLAND

SOUTH AUSTRALIA
QUEENSLAND

SCALE

250000

SEQUENCE
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GERALDTON
GILBERTON
GILES
GILGANDRA
GLENBURGH
GLENGARRY
GOULBURN

HALE RIVER
HAMILTON
HAn.l RIVER
HASTINGS
HAY

HAY RIVER
HELENA
HENBURY
HERBERT
HILL RIVER
HOBART
HOLROYD
HOMEBGIN
HORSHAM
HUCKITTA
HUGHENDEN
HUON

HYDEN
[NGHAM
TNNAMINCKA
INNISFAIL
INVERELL
IPSWICH
IVANHOE
JACKSON
JERICHO
JERILDERIE
JUNDAH
JUBILEE
KALGOORLIE
KATHERINE
KIMBA
KINGOONYA
KINGSCOTE
KINGSTON
KIRKALOCKA
KULGERA
KURNALP]
LA GRANGE

NAME

MAP REFERENCE TABLES

NUMBER

H50-1
E54-16
H53-1
H55-16
G50-6
G50-12
155-12
D53-4
H56-6
F51-14

- 36-10+11
G53-3
JS4-7
D54-16
H56-14+15
155-9

OO0 OOQCOOO

oooooooooooooooooooooooooooou‘ooooooooo

OO COOOOOO

LIMITS

[ NN U G G R Y
NN IS =
Lo NN &

S NNV S — -
NN 2200000 L

w

w W
[ =Y =Y

COoOOO

[TFRV.)
COODOoODOCCO

PAGE NO. 4

REGION

WESTENN AUSTRALIA
QUEENSLAND

SOUTH AUSTRALIA
NEW SOUTH WALES
WESTERN AUSTRALIA
WESTERN AUSTRALIA
NEW SOUTH WALES
NORTHERN TERRITORY
NEW SOUTH WALES
WESTERN AUSTRALIA
QUEENSLAND
NORTHERK TERRITORY
VICTORIA

QUEENSLAND

NEW SOUTH HWALES
NEW SOUTH WALES
NORTHERN TERRITORY
WESTERN AUSTRALIA
NORTHERN TERRITORY
WESTERN AUSTRALIA
WESTERN AUSTRALIA
TASMANIA
QUEENSLAND
OUEENSLAND
VICTORIA

NORTHERN TERRITOLY
QUEENSLAND

PAPUA NEW GU'HEA
WESTERN AUSTRALIA
GUEENSLAND

SOUTH AUSTRALIA
QUEENSLAND

NEH SOUTH WALES
QUEENSLAND

NEW SOUTH WALES
HESTSRN AUSTRALIA
QUEENSLAND

NEW SOUTH WALES
QUEENSLAND
HWESTERN AUSTRALIA
HESTERN AUSTRALIA
NORTHERN TERRITORY
SOUTH A'ISTRALIA
SOUTH AuSTRALIA
SOUTH AUSTRALIA
WESTERN AUSTRALIA
WESTERN AUSTRALIA
NORTHERN TEI 'TORY
WESTERN AUST: *: 1A
WESTERN AUSTR. : [A

SCALE

1/250000
1/250000
1/250000
/250000
17250000
17250000
1/250000

/250000

/250000

1
1
1
}/250000
1
1
1

17250000
17250000
17250000
17250000
17250000
17253000
17254000
17250000

SEQUENCE

694




NAME

LAKE EYRE
LANSDOWNE
LARRIMAH
LAUNCESTON
LAVERTON
LAWN HILL
LENNIS
LEONORA
LIMBUNYA
LINCOLN
LINDSAY
LISSADELL
LOUTH
I.ONGREACH
LOONGANA
LUCAS
MACDONALD
MACHATTIE
MANN
MACKAY
MACKUNDA
MACLEAN
MADLEY
MADURA
MATITLAND
MALCOLM
MALLACOOTA
MANARA
MANDORA
MANEROOQ
MANILLA
MANUKA
MARBLE BAR
MARREE
MASON
MAURICE
MELBOURNE
MENINDEE
MENZIES
MILDURA
MILINGIMBI
MILLUNGERA
MILPARINKA
MINIGWAL
MINILYA
MITCHELL
MONTO
MOORA

MOREE
MORMINGTON

MAP REFERENCE TABLES

NUMBCR

H33-4
F37-5
053-13
(K55-47
H51-2
E54-9
G52-13
HS1-1
E52-7
153-11+15
G52-16
ES2-2
H55-9
F55-13
H52-9
F52-2
F52-14

ES54-1

OOOOOOOOOOOOOOOOCOOOOOOOOOOOO OOOOOOOOOOOOOOOOO\J‘OOO

OOOOOOOOOOOOOOOOC‘OOOOOOOOOOOOC}OOOOOOOOOOOOOOOOU’\OOO

LIMITS

w

W
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PAGE NO. 5

REGION

SOUTH AUSTRALIA
WESTERN AUSTRALIA
NORTHERN TERRITORY
TASMANIA

WESTERN AUSTRALIA
OUEENSLAND
WESTERN AUSTRALIA
WESTERN AUSTRALIA
NORTHERN TERRITORY
SOUTH AUSTRALIA
SOUTH AUSTRALIA
WESTERN AUSTRALIA
NEW SOUTH WALES
QUEENSLAND
HESTERN AUSTRALIA
WESTERN AUSTRALIA
WESTERN AUSTRALIA
QUEENSLAND

SOUTH AUSTRALIA
QUEENSLARD
QUEENSLAND

NEW SOUTH WALES
WESTERN AUSTRALIA
WESTERN AUSTRALI[A
SOUTH AUSTRALIA
WESTERN AUSTRALIA
VICTORIA / H.S.W.
NEW SOUTH WALES
HWESTERN AUSTRAIL 1A
QUEENSLARD

NEW SOUTH WALES
QUEENSLAND
WESTERN AUSTRALIA
SOUTH AUSTRALIA
WESTERN AUSTRALIA
SOUTH AUSTRALIA
VICTORIA

NEW SOUTH WALES
HWESTERN AUSTRALIA
VICTORIA / H.S.H.
NGRTHERN TEPRITORY
QUEENSLAND

NEW SOUTH WALES
WESTERN AUSTRALIA
HESTERN AUSTRALIA
QUEENSLAND
QUEENSLAND
WESTERN AUSTRALIA
NEW SOUTH WALES
QUEENSLAND

SCALE

17250000
1/250000
1/250000
17250000
17250000
17250000
1/250000
1/250000

250000

NN NN
i Ui
=8 =d=4 [=3=X=4
OO0 [=l~l=]
[=3=3=4 I=3=2=4
P=2=2=1 P=2=%=1

NNRNNNN N
L u L
[ =i=] < (=24
COO0O0O0CO0O
[=2=J o [=5=4
[=X=) (=] oo

1250000
. '250000
17250000
17250000
17250000
1/250000
1/250000
17250000
17250000
17250000
17250000
1/2500C0
1/250000
17250000
1/250000
172500600
1/250000
1/250000
17250000
17250000

SEQUENCE

996
1012
1014
1016
1018

T i QU S Y S e
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00000 NP L WWNNN D 2O
SANOOOANNOIOOROPANOD

i1




MORRIS
MO“SMAN

T BARKcER
HT [SA
MT BRUCE
i1 COOLON
MT DOREEN
MT EGERTON
MT EVELYN
MOUNT 1SA
MT LIEBIG
MT MARUMBA
MT PEAKE
MT RAMSAY
MT RENNIE
MT THEQ
MOUNT THEO
M{ WHELAN
MT YOUNG
MUNDUBBERA
MUNRO
MURGOO
MUTTABURKA
MCDILLS
MC DILLS
MCKINLAY
MC KINLAY
NABBERU
NAPPERBY
NARACOORTE
NARETHA
NARRABRI
NARRANDERA
NARROMINE

NEWDEGATE
NEWMAN
NINGALOO
NINGHAN
NOOLYEANA
NOONAERA
NOONKANBAH
NOORINA
NORMANTON
NORSEMAN
NULLAGINE
NULLARBOR

NAME

MAP REFSRENCE TABLES

NUMBER

F51-16
E55-7

F54-1

[55-2

23

Pey=Y=1r1=1=1=1=1=1~1=1=t—F=T=T-ToR=T==g=tog= ol

24
17

21

LIMITS
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Q

CODOOEL COOO0OSOOOOOOODOOOO © [=YoY=Y=)
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30

CODOOOCO

W W w
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PAGE NO. 6

REGION

WESTERN AUSTRALIA
QUEENSLAND

OUEENSLAND

NORTHERN TERRITORY

QUEENSLAND
WESTERN AUSTRALIA
WESTERN AUSTRALIA
GUEENSLAND

NORTHERN TERRITORY

QUEENSLAND
WESTERN AUSTRALIA
NORTHERN TERRITORY
SOUTH AUSTRALIA
WESTERN AUSTRALIA
NEW SOUTH WALES
NEW SOUTH WALES
NEW SOUTH WALES
WESTERN AUSTRALIA
NEW SOUTH WALES
WESTERN AUSTRALIA
WESTERN AUSTRALIA
HESTERN AUSTRALIA
WESTERN AUSTRALIA
SOUTH AUSTRALIA
HESTERN AUSTRALTA
HESTERN AUSTRALIA
SOUTH AUSTRAL 1A
QUZENSLAND
WESTERN AUSTRALIA
HESTERN AUSTRALIA
SOUTH ALSTRALIA
SOUTH AUSTRALIA
NEW SOUTH WALES

SCALE

1/250000
1/250000

17250000

1/250000

1/250000
1/250000
1/250000
17250000
17250000

17250000

250000

SEQUENCE

1212




nYNGAN
OATLANDS
OLARY
ONSLOW
ONDNADATTA
OOLDEA
ORFORD BAY
O0RROROO

QUYEN
PARACHILNA
PERTH

PEAK HILL
PELLEW
PEMBERTON
PENDER
PENOLA
PERCIVAL
PERENJORI
PINE CREEK
PINJARRA
PINNARDO
PLUMRIDGE
POOLOWANNA
POONCARIE
PT AUGUSTA
PT CLINTEN
RASON

PORT DAVEY
PT DAVEY
PT_HEDLAND
PORT_KEATS
RAHKEN

PT KEATS
PORTLAND
PT_LANGDON
PROSERPINE
PYRAMID
LUEENSTOWN
QUILPIE
GUOBBA
RAWL INSON
RED RIVER
RENMARY.
RICHMOND
ROBERT
ROBERTSON
RODINGA
ROMA
ROEBOURNE
ROY HILL

NAME

MAP REFERENCE TAELES

NUMBER

H55-15
(K55-6)
154-2

H50-13+14
G50-8
D53-16

coooooOQOovVo

COOOOCOOOOOOC

LIMITS

+~

OO0 OOOODOOOWNOO o QO
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PAGE NO. 7

REGION

NEW SOUTH WALES
TASHANTA

SOUTH AUSTKALIA
WESTERN AUSTRALIA
SOUTH AUSTRALIA
SOUTH AUSTRALIA
QUEENSLAND

SOUTH AUSTRALIA
VICTORIA

SOUTH AUSTRALIA
WESTERN AUSTRALIA
WESTERN AUSTRALIA
NORTHERN TERRITORY
HESTERN AUSTRALIA
HESTERN AUSTRALIA
SOUTH AUSTRALIA
HWESTERN AUSTRALIA
WESTERN AUSTRALIA
NORTHERN TERRITORY
WESTERN AUSTRALIA
S0UTH AUSTRALIA
WESTERH AUSTRALIA
SOUTH AUSTRALIA
NEW SOUTH WALES

WESTERN AUSTRALIA
TASMANITA

NORTHERN TERRITORY
NORTHERN TERRITORY

VICTORIA

UUEENSLAND
WESTERN AUSTRALIA
TASMANIA
QUEENSLAND
WESTERN AUSTRALIA
WESTERN AUSTRALIA
QUEENSLAND

SOUTH AUSTRALITA
QUEENSLAND
WESTERN AUSTRALIA
HESTERN AUSTRALIA
NORTHERN TERR!ITORY
QUEENSLAND
WESTERN AUSTRALIA
WESTERN AUSTRALIA

SCALE

1/250000
1/250000
1/250000
1/250000
17250000
1/250000
1/250000
17250000
1/250C00
1/250000
17250000
1/250000
17250000
1/250000
1/250000
1/250000
1/250000
1/25000C
1/250000
17250000
17250000
1/250000
17250000
1/250000

1/250000
1/250000

17250000
1/250000

17250000

17250000
1/250000
17250000
1/250000
1250000

1250000

SEQUENCE

1400
1424




RUDALL
RUNTCN

RYAN
SANDSTONE
SAHARA
SALE
SANDY CAPE
5COTT
SZEMORE
SHARK _BAY
STNGLETON
SIR SAMUEL
SMITHTON
SPRINGSURE
STANLEY
SPRIKGVALE
STANSMORE
ST ARNAUD
51 GEORGE
SWAN HILL
STRZELECKI
SURAT
SYDNEY
TABLETOP
TA! BNT
TAMWORTH
TALLARINGA
TAMBO
AHAMI
TANGORIN
TARCOOLA
TAROOM
TENNANT CK
THROSSELL
TICKALARA
TOBERMORY
TOOMPINE
TORRENS
TORPES ST
TOWNSVILLE
TRAINOR
TRUANT 1S
TUREE CK
ULLADULLA
URAL
URANDANGT
URAPUNGA
VERNON
URISINO
WAGGA

NAME

NUMBER

~N
o~
OO OOOOOCOOO

SEE 74

OO COO0ODOOOOOCOCO0

~ D

COLOoOOO

MAP REFERENCE TABLES

LIMITS

136
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30
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PAGE NO. 8

REGION

HWESTERN AUSTRALIA
WESTERN AUSTRALIA
WESTERN AUSTRALIA
WESTERN AUSTRALIA
WESTERN AUSTRALIA
VICTORIA
GUEENSLAND
WESTERN AUSTRALIA
WESTERN AUSTRALIA
WES 1 ERN AUSTRALIA
NEW SOUTH WALES
HESTERN AUSTRALIA
TASHANTA
QUEENSLAND
WESiERN AUSTRALIA
QUEENSLAND
WESTERN AUSTRALIA

VICTORIA / H.S.H.
SOUTH AUSTRALIA
QGUEENSLAND

NEW SOUTH WALES
WESTERN AUSTRALIA
WESTERN AUSTRALIA
NEW SOUTH WALES
SOUTH AUSTRALIA
GUEENSLAND
NORTHFRN TERRITORY
QUEENS:. ANG

SOUTH AUSTRALIA
QUEENSLAND

WESTERN AUSTR/LIA
QUEENSLAND
NORTHERN TERRITORY
QUEENSLAND

SOUTH AUSTRALIA

QUEENSLAND
WESTERN AUSTRALIA

NEW SOUTH WALES
WESTERN AUSTRALIA
QUEENSLAND
NORTHERN TERRITORY
WESTERN AUSTRALTA
NEW SOUTH WALES

SCALE

17250000
17250000
1/250000
17250000
17250000
17250000
17250000
17250000
1/250000
1/250000
17250000
17250000
17250000

1/250000
1/250000
17250000
1/250000
17250000

17250000
1/250000

1/250000
1/250000
1/250000
1/250000
1/250000
1/250000

SEQUENCE

101




~

NAME

WAIGEN
WALSH
KANNA
WALGETT
WALLHALLOH
WAKGARATTA
WARBURTON
WARRAGUL
AARRI
HARRINA
WARWI K
WATERLOC
WAVE HILL
HWESTWOOD
WEBB
WEIPA
WELLS
WESSEL 1S
WHYALLA
WIDE BAY
WILCANNIA
WILSON
WILUNA
WINDORAH
WINTINNA
WINTON
HOL LONGONG
HOODROFFE
WOCRAMEL
WYANDRA
WYLOO
AYOLA

YARINGA
YARRALOOLA
YARRIE
YOUANMI
YOWALGA
ZANTHUS

MAP REFERENCE TABLES

NUMBER LIMITS
G52-14 27 0 28 0 127
ES4-4 16 0 17 0 142
H52-2 28 0 29 0 127
H55-11 30 0 31 0 147
£53-7 17 0 18 0 135
J55-2 36 0 37 0 145
J55-6 37 0 38 0 145
J55-10+14 380 39 0 145
G51-4 24 0 25 0 1z.
H53-3 28 0 29 0 135
Hi6-2 28 0 29 0 131
E52-3 16 0 17 0 129
£52-8 17 ¢ 18 0 130
G51-16 7 0 28 0 124
F52-10 22 0 23 0 127
D54-3 12 0 13 0 141
H52-4 28 0 29 0 130

SEE_ 752
153-8 33 0 34 0 136
G56-7 25 0 26 0 153
H34-16 31 0 32 0 142
F52-9 22 0 23 0 126
G51-9 26 0 27 0 120
654-8 25 0 26 0 142
G53-14 27 0 28 0 133
F54-12 22 0 23 0 142
[56-9 34 0 35 0 150
G52-12 26 0 27 0 130
G50-5 25 0 26 0 114
G55-14 27 0 23 0 145
F50-10 22 0 23 0 115
H52-7 29 0 30 0 129
H50-2 28 0 29 0 115
£51-3 6 0 17 0 123
F50-9 22 0 23 0 114
H55-5 29 0 30 0 144
[53-3 32 0 33 0 135
G50-9 26 0 27 0 114
F50~6 2t 0 22 0 115
F51-1 20 0 21 0 120
H50~4 28 0 29 0 138
G51-12 26 0 27 0 124
H51-15 31 0 32 0 123
£55-12 10 0 11 0 148
A54-15 30 4 0 11
B54-4 4 0 5 0 142
B55-12 6 0 7 0 148
£55-6 9 0 10 0 145
855-1 40 5 0 144
C54-7 @ 0 10 0 141

132
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PAGE NO. 9
REGION

NcSTERN AUSTRAI TA
QUEENSLAND
WESTERN AIJSTRALIA
NEW SOUTH WALES
NORTHERN TERRITORY
VICTORIA
VICTORIA
VICTORIA

WESTERN AUSTRALIA
SOUTH AUSTRALIA
oLh 7/ M. S

NORTHERN TERRITORY
NORTHERN TERRITORY
WESTERN AUSTRALIA
WESTERN AUSTRALIA
QUEENSLAND

SOUTH AUSTRALIA

SOUTH AUSTRALIA
QUEENSLAND

NEW SOUTH WALES
WESTERN AUSTRALIA
WESTERN AUSTRALIA
QUEENSLAND

SOUTH AUSTRALIA
QUEENSLAND
NEW_SOUTH WALES
SOUTH AUSTRALIA
WUSTERN AUSTRALIA
QUUENSLAND

WES TERN AUSTRALIA
SOU 'H AUSTRALIA
WES1SRN AUSTRALIA
WEST RN AUSTRALIA
WESTLRN AUSTRALIA
NEW S*UTH WALES
SOUTH AUSTRALIA
WESTER,' AUSTRALIA
WESTERN AUSTRALIA
WESTERN AUSTRALIA
HESTERN AUSTRALIA
WESTERN AUSTRALIA
WESTERN AUSTRALIA
PAPUA NEW GUINEA
PAPUA NEW GUINEA
PAPUA NEW GUINEA
PAPUA NEW GUINEA
PAPUA NEW GUINEA
PAPUA NEW GUINEA
AUSTRALIA / P.N.G.

SCALE

1/250000
1/250000
17250000
1/250000
1/250000
1/250000
1/250000
1/250000
17250000
17250200
1/23000C
11250000
17250000
17250000
17250000
17250000
1/250000

1/250000
17250000
1/2500C9
11250000
17250000
1/250000
1/250000
17250000
11250049
1/250000
1/250000
1/250000
1/250000

-
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1250000
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i
oo
[=1=1
[=L=4
(=Y =)

1/250000
17250000
1/250000

SEQUENCE




BUKA IS
BUN-
CALVADOS
CP NELSON
CP RAQULT
DARU
DEBOYNE
FLY RIVER
GASMATA
CHUON)
KALO
KARAMUI
KAR KAR IS
KARKAR 1S
KAVIENG
KIKORI
KIWAL

L KUTUBU
L MURRAY

MARKHAM
MAY RIVER
NINIGO
RAMU
MASSAU 1S
NAMATANAIL

POMIO

PT MORESBY
RAGGI
ROSSEL

SABLE
SAGSAG

WUVULU 1S

YULE
BARROW IS
DEAL IS
BARROW CK

NAME

MAP REFERENCE TABLES

NUMBER

€55-3
£56-14

C54-8
€56-10
£54-3
BS6-9
K55-15
€55-11
BS5-9

REF
B55-13
C54-4

A56-10
B55-5
£55-5
855-10
854-3
A55-5
B5S-5

(AS6-14)
BS6-6

B34-11
C56-15+11
£56-13

B55-7
B55-15
£56-9
(A56-15)
B57-1
£55-8
A54-11

B54-8
B55-14
A54-16

£55-2

Sez 921
]
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SEZ
SEE

- -

COWRRO O
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SEE 768
SEE /72
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SEE 48
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SEE 606
SEE 637
SEE 605
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LIMITS
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PAGE

NO. 10

REGION

PAPUA NEW
MAPUA NEW

AUSTRAL IA
PAPUA NEW
PAPUA NEHW
PAPUA NEMW
TASMANTA
FAPUA NER
PAPUA NEW

PAPUA NEW
PAPUA NEW
PAPUA NEW

PAPUA NEW
PAPIIA NEW
AUSTRALIA
PAPUA NEW
PAPUA NEW
PAPUA NEW
PAPUA NEW

PAPUA NEW
PAPUA NEW

PAPUA NEW
PAPUA NEW
PAPUA NEW

PAPUA NEW
PAPUA NEW
PAPUA NEW
PAPUA NEW
PAPUA NEW
PAPUA NEW
PAPUA NEW

PAPUA NEW
PAPUA NEW
PAPUA NEW

PAPUA NEW

GUINEA
GUINEA

[ P.N.G.
GUINEA
GUINEA
GUINEA

GUINEA
GUINEA

GUINEA
GUINEA
GUINEA

GUINZA

GUINEA

GUINEA
GUINEA

GUINEA
GUINEA
GUINEA

GUINEA
SUINEA
GUINEA
GUINEA
GUINEA
GUINEA
GUINEA

GUINEA
GUINEA
GUINEA

GUINEA

SCALE

1/250000
1/250000

17250000
17250000
1/250000
1/250000
1/250000
1/250000
1/250000

1/250000
1/250000
1/250000

256000

/250000
17250069
1/250000
1/250000
1/250000
1/250000

1/250000
1/250000

1/250000
1/250000
1/250000

1/250000
17250000
1/250000
1/250000
1/250000
1/250000
1/250000

1/250000
17250000
17250000

17250000

SEQUENCE

K01




BEDCUT IS
BROWSE 1S
ALICE SPR
HERON 1S
ILLOGWA CK
IULIA CK
KING IS

L AMADEUS
. EYRE

L JOHNSTON
L MACKAY
PERCY 1S
JOANNA SPR
SEPIK
TALASEA
KERSAINT
(HOBART)
FRASER IS
GROOTE IS
COBHAM

NAME

MAP REFERENCE TABLES

NJI"2ER
SEE 610
SEE 617
SEE 601
SEE 652
SEE 655
SEE 659
SEE 663
SEE 665
SEE 201
SEe 660
SEE 667
SEE 784
Stk 658
A35-13 30
856-5 50
J53-4 36 0
K35-11 42 0
SEE 727
SEE 810
SEE 630
150-1 2 0
150-13 3% 0
150-16 35 0
151-8 33 0
151-9 34 0
151-12 34 0
152-3 32 0
152-4 32 0
153-5 33 90
153-9 34 0
153-13 35 0
153-10 3 0
153-14 35 0
153-11 3 0
153-15 35 0
J5a-1 36 0
J54~2 36 0
J54-5 37 0
uS4-6 37 0
J54-9 38 0
094-10 38 0
J54-13 39 0
J54-14 39 0
154-15 39 0
J54-16 39 ¢

OO C

OOOOOOOOOOOOOOOOOOOOOOOOO

LIMITS

ooCOoOOo
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PAGE NO. 11

REGION

PAPUA NEW GUINEA
PAPUA NEW GUINEA
SOUTH AUSTRALIA
TASMANTA

WESTERN ALSTRALIA
WESTERN AUSTRALIA
HESTERN AIISTRALIA
HESTERN AUSTRALTA
WESTERN AUSTRALIA
WESTERN AUSTRALIA
SOUTH AUSTRALIA
SOUTH AUSTRALIA
SOUTH AUSTRALIA
SOUTH AUSTRALIA
SOUTH AUSTRALIA
SOUTH AUSTRALIA
SOUTH AUSTRALIA
SOUTH AUSTRALIA
SOUTH AUSTRALIA
SCUTH AUSTRALIA
SOUTH AUSTRALIA
SOUTH AUSTRAL IA
SOUTH AUSTRALIA
SOUTH AUSTRALIA
SQUTH AUSTRALIA
SOUTH AUSTRALIA
SOUTH AUSTRALIA
VICTORIA
VICTORIA

SCALE

1/250000
1/250000
1/250000
17250000

17250000
1/250000
17250000
17250000
17250000
17250000
1/250000
17250000
17250000
17250000
17250000
1/250000
1/250000
17250000
1/250000
1/25000¢
1/250000
1/250000
17250000
17250000
17250000
1/250000
17250000
17250000
1/250000

SEQUENCE

158
248
36
780
338
890
950
1008
1028
1038
1042
1486
884
1704
1704
945
9
654
721
391

L0t




ADULAIDE«
ALBANY *
ALICE SPR+
ARMIDALE
BODALLA
BOURKE *
BRISBANE*
HROOME *
CANBERRA®
CARNARVON
CLERMONT+
CLOATES
CLONCURRY «
COOKTORN*
DACH 1Lt
U COUEDIC
ESPERANCE +

HAMILTON®
MELBOGURNE *
NORMANTON
PERTH+
STOKES
SYDNEY*
TARCOOLA*
TASMANTA
WILUMA#
TORRES ST+
CHOISEUL
COCoS IS
FLY RIVER®
HOLLANDIA
KAVIENG+
LAE
RABAUL
NORFOLK IS
WEWAK*

NANE

MAP REFERENCE TABLES

NUMER LIMITS
154 32 0 36 0 138
150 2.0 36 0 114
SEE_ 57?1
H56 28 0 32 0 150
J56 36 0 40 0 150
K55 28 0 32 0 144
G5 26 0 28 0 150
ESY 6 0 17 9 120
155 32 0 36 0 144
G49 26 0 28 0 108
F55 20 0 24 0 14e
F49 20 0 24 0 108
F54 20 0 24 © 138
D55 12 0 16 0 144
D52 12 0 16 0 126
Js3 36 0 40 0 132
151 32 0 3 0 120
152 32 0 36 0 126
SEE 837
454 3 0 40 0 138
J55 36 0 40 0 144
ES4 16 0 20 0 138
H50 28 0 32 0 114
K54 40 0 44 0 138
156 32 0 36 0 150
H53 28 0 32 0 132
K55 40 0 44 0 144
G51 26 0 28 0 120
SEE 855
B57 8 0 156
SEE 926
BS54 8 0 138
SEE 588
A5% 4 0 150
B35 4 0 8 0 14
BS6 4 0 & 0 150
SEE 862
A54 0 4 0 138
J55-10 33 0 39 0 145
J55-13 39 0 40 0 144
J55-14 39 0 40 .0 145
J55-15 39 0 40 %0 147
J35-14 39 0 40 0 148
J55-12 38 0 39 0 148
K55-1 40 0 41 0 144
K55-2 40 0 41 0 145
K55-3 40 0 41 0 147
K55-4 40 & 41 0 148

O 000 O © O0O0O0O0OEOOoe COODHBOOOOOOOOOe OO

0
150

PO00OOCOOOOOOOOO OO

o OO (=] (=] COOCOOOoOoOC

0
30
0
30
0
0
30
0
30
0

PAGE NO. 12

REGION

AUSTRALIA
AUSTRALIA

AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA

AUSTRALIA
AUSTRALIA
AUSTRALTA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA

SOLOMON ISLANDS
PAPUA NEW GUINEA

PAPUA NEW GUiNEA
PAPUA NEW GUINEA
PAPUA MLEW GUINEA

PAPUA NEi. GUINEA

VICTORIA
VICTORIA
VICTORIA
VICTORIA
VICTORIA
VICTORIA
TASMANIA
TASHMANIA
TASHMANTA
TASMANTA

SCALE

1/1000000
177000000

/1000000

1
1
1
1
1
1
1
1/1000000
1
1
1
1
1
1

1000000
/1000000

171000000
171000000

171000000
171000000
1/1000000

171000000

17250000
17250000
1/250000
1/250000
17250000
1/250000
1/250000
17250000
17250000
17250803

SEQUENCE




MAP REFERENCE TABLES PAGE NO. 13

NAME NUMBER LIMITS REGION SCALE  SEOUENCE
ALICE SPRINGS F53-14 23 0 24 0 133 30 135 0 NORTHERN TERRITORY 1/250000 40
ALLIGATOR RIVER D53-1 12 0 13 0 132 0 133 30 NORTHERN TERRITORY 1/250000 44
ARNHEM BAY - GOVE D53-3+4 12 0 13 0 135 0 136 30 NORTHERN TERRITORY 17250000 64
BALFQUR NOWNS F31-9 22 0 23 0 120 0 121 30 MWESTERN AUSTRALIA 1/250090 114
BARROW CREEX F33-6 21 0 22 0 133 30 135 0 NORTHERN TERRITORY 17250000 134
BARROK ISLAND F50-1 20 0 21 0 114 0 115 30 WESTERN AUSTRALIA 17250000 138
BATHURST 1S SEE 608 ) 148
BATHURST 1SLAND £52-15 11 ¢ 12 0 129 0 130 30 NORTHERN TERRITORY 1/250000 150
BAUHINIA DOWNS £53-3 16 0 17 0 135 0 136 30 NORTHERN TERRITORY 172500600 154
BEDOUT ISLAND E50~16 19 0 20 0 118 30 120 O HWESTERN AUSTRALIA 1/25C300 160
BILLAKALINA H53-7 29 0 30 0 135 0 136 30 SOUTH AUSTRALIA 1/250000 178
BLOODS RANGE G52-3 26 0 25 0 129 0 130 30 NORTHERN TERRITORY 1/250000 190
BLUE MUD BAY D53-7 13 0 14 0 135 0 136 30 MORTHERN TERRITORY 17250000 192
BONNEY WELL F53-2 77 0 21 0 133 30 135 0 NORTHERN TERRITORY 1/250000 204
BRIGHTON DOWNS F54-15 25 0 24 0 141 0 142 30 QUEENSLAND 17250000 232
BROKEN HILL H54-15 31 0 32 0 141 0 142 30 NEW SOUTH WALES 1/250000 238
BROWSE ISLAND NsS1-1 1% 0 15 0 123 0 124 30 WESTERN AUSTRALIA 17250000 250
BRUNETTE DOWNS E53-11 18 0 19 0 135 0 136 30 NORTHERN TERRITORY 1/250000 252
CALVERT HILLS E53-8 17 0 18 0 136 30 138 0 NORTHERN TERRITORY 1/250000 312
CAMBRIDGE GULF D52-14 15 0 16 0 127 30 129 _0 WESTERN AUSTRALIA 1/250000 314
CAMDEN SQUND D51-15 15 0 16 0 123 0 124 30 HWESTERN AUSTRALIA 1/250000 316
CAPE BEATRICE D53-12 14 0 15 0 136 30 138 0O NNRTHERN TERRITORY 1/250000 330
CAPE MELVILLE DS5-9 14 0 15 0 144 0 745 30 GUEENSLAND 1/250000 332
CAPE VAN DIEMEN ES4-2 16 ¢ 17 0 139 30 141 0 GUEENSLAND 1/250000 344
CAPE WEYMOUTH D54-4 12 0 i3 0 142 30 144 0 GUEENSLAND 1/250000 350
CHARLEVILLE G55-10 26 0 27 0 145 30 147 0 QUEENSLAND 1/250000 358
CHARLOTTE WATERS SEE_ 139 3¢
CHARTERS TOWERS F55-2 200 0 21 0 143 30 145 0 GUEENSLAND 1/250000 366
CLARKE RIVER E55-13 16 7 20 0 144 0 145 S0 QUEENSLAND 17250000 376
COBHAM LAKE d54-11 30 0 31 0 141 0 142 30 NEW SOUTH WALES 1/250000 392
COBURG PENJNSULAR £53-13+9 10 50 12 0 132 0 133 30 NORTHERN TERRITORY 17250000 393
COFFS HARBOUR H56-11 30 0 31 0 153 0 154 30 NEZW_SOUTH WALES 1/250000 4064
CDOBER PEDY H53-6 29 0 30 0 133 30 135 0 EOUTH AUSTRALIA 1/250000 414
COOTAMUNDKA 155-11 34 0 35 0 147 0 1«8 30 REW SOUTH WALES 1/250000 428
DALY WATERS £53-1 1% 0 17 0 132 0 133 30 NORTHERN TERRITORY 1/250000 484
DAMPIER - YARRALOOLA F50-2+6 2020 22 0 115 30 117 0 HWESTERN AUSTRALIA 1/250000 490
DEAL ISLAND (J55-19) 39 0 40 0 146 0 147 30 VICTORIA 17250000 500
GIRRANBANDI H55-3 28 0 29 0 147 0 148 30 QUEENSLAND 17250000 512
DIXON RANGE E52-6 17 0 18 0 127 30 129 0 WESTSRN AUSTRALIA 1/250000 514
DONORS HILL ES4-10 18 0 19 0 139 30 141 0 QUEENSLAND 17250000 520
DURHAM DOWNS G54-15 27 0 283 0 141 0 142 30 QUEENSLAND 1/250000 544
FERGUSSON RIVER D52-12 14 0 15 0 130 30 132 0 NORTHERN TERRITORY 17250000 631
FLINDERS 1S'AND (K55-2) 39 30 40 45 146 30 143 30 TASMANIA 1/250000 636
TLINDERS IS SEE 643 634
GLENORMISTON F54-9 22 0 23 0 138 0 139 30 GUEENSLAND 17250000 706
GOONDIWINDI H56-1 28 0 29 0 150 O 151 30 QOLD_/ N.S.H. 1/250000 708
GORDON DOWNS E52-10 18 0 19 0 127 30 129 _0 WESTERN AUSTRALIA 1/250000 710
GREEN SWAMP 4ELL E53-13 19 0 20 0 132 0 133 30 NORTHERN TERRITORY 1/250000 719
HARDiNG SPRiG SEE 656 762
HELEN SPRINGS £53-10 18 0 19 0 130 30 132 0 NORTHERN TERRITORY 1/250000 772




MAP REFERENCE TABLES PAGE NO. 14

NAME NUMBER LIMITS REGION SCALE  SEQUENCE
HERMANNSBURG F53-13 23 0 24 0 132 0 13, 30 NORTHERN TERRITORY 17250000 778
HERON ISLAMD FE6-14 23 0 24 0 13130 153 0 QUEENSLAKD 17259000 782
IRHIN INLET 150-14 35 0 36 0 11530 117 0 WESTERN AUSTRALIA 1/250000 852
HIGHLAND ROCKS F52-7 21 0 22 0 129 0 130 50 NORTHERN TERRITORY 17250000 786
HODGSOF POWNS D53-14 15 0 16 0 13> 30 135 0 MCRTHERN TERRITORY 1/250000 792
1LLOGKW,. CREEK F53-15 22 0 24 0 135 0 136 30 NORTHCRN TERRITORY 1/250000 840
JARDINE RIVER £54-15 11 0 12 0 141 0 142 30 QUEENSLAND 1/250000 878
JOANKA SPRING F51-3 20 0 21 0 123 0 '24 30 WESTERN AUSTRALIA 1/250000 886
JULIA CREEK F54-3 20 0 21 0 141 v 142 30 GUEENSLAND 1/250000 892
JUNCTION BAY C53-14 11 0 12 0 153 30 135 0 NORTHERN TERRITORY 17250000 894
KELLERBERRIN H50-15 31 0 32 0 117 0 118 50 WESTERN AUSTRALIA 1/250000 942
KENNEDY RANGE G50-1 26 0 25 0 114 0 115 30 WESTERN AUSTRALIA 1/250000 944
KING ISLAND (K55-1) 39 45 40 45 144 30 146 0 TASMANIA 1/250000 957
KOPPERAMANNA HS4-1 28 0 29 0 138 0 139 30 SOUTH AUSTRALIA 17250000 964
LAKE AMADEUS G52-4 24 0 25 0 130 30 132 0 NORTHERN TERRITORY 1/250000 994
LAKE JNHNSTON [51-1 32 0 33 0 120 0 121 30 WESTERN AUSTRALIA 1/250000 DeR
LAKE MACKAY £32-11 22 0 23 0 129 0 130 30 NORTHERN TEFRITORY 17250000 1002
LANDER RIVER F53-1 20 0 21 0 132 0 133 30 NORTHERN TERRITORY 17250000 1010
LENNARD RIVER ES1-8 17 0 18 0 124 30 126 0 WESTERN AUSTRALIA 1/250000 1022
LONDONDERRY D32-5 13 0 14 0 126 0 127 30 WESTERN AUSTRALIA 1/250000 1046
MADURA - BURNAB: iE REF 31 0 3230 126 0 127 30 WESTERN AUSTRALIA 17250000 1100
MALCOLM - CAPE ARID 151-7+11 33 0 34 0 125 0 124 30 WESTERN AUSTRALIA 17250000 1108
MARYBOROUGH G56-6 25 0 26 0 151 30 153 0 QUEENSLAND 1/250000 1132
MEDUSA BANKS D52-10 1% 0 35 0 127 30 129 0 WESTERN AUSTRALIA 1/250000 1136
MEEKATHARRA SEE 156 1153
MELVILLE ISLAND £52-16 11 0 12 0 130 30 132 0 NORTHERN TERRITORY 17250000 1168
MELVILLE 1S SEE_ 676 1165
MONDRAIN ISLAND 151-10 3% 0 35 0 12130 123 0 WESTERN AUSTRALIA 17250000 1196
MONDRAIN 1S SEE 676 1194
MONTAGUE SOUMND D51-12 14 0 15 0 124 30 126 0 WESTERN AUSTRALIA 1/250000 1198
HMOUNT ANDERSON ES1-11 18 0 19 0 123 0 124 30 WESTERN AUSTRALIA 1/250000 1218
MT ANDERSON SEE 681 1264
MOUNT BANNERMAN N E52-13 19 0 20 0 126 0 127 30 WESTERN AUSTRALIA 1/250000 1220
MT BANNERMAK UEE 683 1266
MOUNT BARKER io03" 34 0 35 0 117 0 118 30 HWESTERN AUSTRALIA 1250000 1222
MOUNT BRUCE F50-% 22 0 23 0 117 0 118 30 WESTERN AUSTRALIA 1/250000 1226
MOUNT COOLON F55-7 21 0 22 0 147 0 148 30 QUEENSLAND 1/250000 1228
MOUNT DOREEN F52-12 22 0 23 0 130 30 132 0 NORTHERN TERRITORY 1/250000 1230
MOUNT DRUMMOND E533-12 18 0 19 0 1% 30 138 0 NORTHERN TERRITORY 1/250000 1232
MT DRUMMOND SEE 689 1276
MOUNT EGERTON G50-3 246 0 25 0 117 0 i18 30 HWESTERN AUSTRALIA 1/250009 1234
MOUNT ELIZABETH E52-1 16 0 17 0 126 0 127 30 WESTERN AUSTRALIA 1/250000 1236
MT ELIZABETH SEE 692 1280
MOUNT EVELYN D53-5 13 0 14 0 132 0 133 30 NORTHERN TERRITORY 1/250000 1238
MOUNT LIEBIG F52-16 23 0 24 0 130 30 132 0 NORTHERN TERRITORY 1/250000 1242
MOUNT MARUMBA 053-6 13 0 14 0 133 30 135 0 NORTHERN TERRITORY 11250000 1244
MOUNT PEAKE F33-5 21 0 22 0 132 0 133 30 NORTHERN TERRITORY 1/250000 1246
MOUNT PHILLIPS G50-2 24 0 25 0 115 372 117 0 WESTERN AUSTRALIA 11250000 1248
MT PHILLIPS SEE 698 1292
MOUNT RAMSAY ES2-9 18 0 19 0 126 0 127 30 HWESTERN AUSTRALIA 1/250000 1250




MAP REFERENCE TABLES PAGE NO. 15

NAME NUMBER LIMITS REGION SCALE  SEQUENCE
HOUNT RENNIF F92-15 23 0 26 0 129 0 130 30 NORTHERN TERRITORY 1/250000 1252
MOU«1 SOLITAIRE F5¢-4 20 0 21 0 139 30 132 0 NORTHERN TERRITORY 1/250000 1254
MT SOLITAIRE SEE_ 702 1298
MOUNY HHELAN F5¢-13 23 0 24 0 138 0 139 30 QUEENSLAND 1/250000 1258
MOUNT YOUNG G53-15 15 0 16 0 135 0 136 30 NORTHERN TERRITORY 1/250000 1260
MURLOOCOPPIE H53-2 28 0 29 0 133 30 135 0 SOUTH AUSTRALIA 1/250000 1312
MC LARTY HILLS E51-15 19 0 20 0 123 0 124 30 WESTERN AUSTRALIA 1/250000 1152
MCLARTY HILLS SEE 707 1154
NEWCASTLE WATERS E53-9 177 0 18 0 132 9 133 30 NORTHERN TERRITORY 1/250000 1356
PANDIE PANDIE G54-9 26 N 27 0 133 € 139 30 SOUTH AUSTRALIA 1/250000 1462
PATERSON RANGE F51-6 21 0 22 ¢ 121 30 123 0 WESTERN AUSTRALIA 1/250000 1466
PERCY ISLANDS SEE_ 784 1488
PORT AUGUSTA 153-4 32 0 33 0 136 20 138 0 SOUTH AUSTRALIA 11250000 1518
PETERMANN RARGES G52-7 25 0 26 0 129 0 130 30 NORTHERN TERRITORY 1/250000 1500
PORT CLINTON F56-9 22 0 23 0 150 0 151 3C QUEENSLAND 1/250000 1522
FLAT JEDLAND F50-4 20 0 21 0 118 30 120 0 WESTERN AUSTRALIA 1/250000 1526
PORT L.\RGDON 053-8 13 ¢ 34 0 136 30 138 0 NORTHERN TERRITORY 17230000 1534
PRINCE +'EGENT D51-16 15 0 16 0 124 30 126 0 WESTERN AUSTRALIA 1/250000 1540
ROBINSCK RANGE G50-7 25 0 26 0 117 0 113 30 HWESTERN AUSTRALIA 1/250000 1622
QUEEMSCL £F J55-9 33 0 39 0 144 0 145 30 VICTORIA 1/250000 1580
KAVE»~* THf RPE 151-5 33 0 34 0 120 0 121 30 HWESTERN AUSTRALIA 1/250000 1608
ROF. ~“uN RiVER E53-4 16 0 17 0 13530 138 0 NORTHE]RN TERRITORY 11250000 1624
R0CH HAMPTON F56-13 23 0 24 0 150 0 157 30 QUEENSLAND 1/250000 1626
ROPER RIVER D53-11 1% 0 15 0 135 0 136 30 NORTHERN TERRITORY 1/250000 1640
RUTLAND PLAINS D54-15 15 0 16 0 141 © 142 30 QUEENSLAND 1/250000 1656
SANDOVER RIVER 53-8 21 0 22 0 136 30 138 0 NORTHERN TERRITCRY 1/250000 1692
SIMPSON DESERT NORTH §53-4 260 25 0 136 30 133 0 NORTHERN TERRITORY 1/250000 1708
SAINT ARNAUD J54-4 36 0 37 0 142 30 14 0 VICTORIA 17250000 1678
SAINT GEORGE H35-4 28 0 29 0 148 30 150 ¢ QLD / N.S.W. 1/250000 1680
STREAKY BAY 193-2 32 0 33 0 133 30 135 U SOUTH ALSTRALIA 1/250000 17338
TALLANGATTA J95-3 36 0 37 0 1«7 0 148 30 VICTORIA / H.S.HW. 11250000 1768
SIMDSON DESERT SOUTH G53-8 25 0 26 0 136 30 138 0 NORTHERN TERRITORY 1/250000 1710
SUUTHERN CROSS H50-16 31 0 32 0 118 30 120 0 HWESTERN AUSTRALIA 11250000 1718
TANAMI EAST ES2-16 19 0 20 0 130 30 132 0 NORTHERN TERRITO™Y 1/250000 1778
ST LAWRENCE SEE 737 1734
SOUTH LAKE WOODS E53-9 18 0 19 0 132 0 133 30 NORTHERN TERRITORY 171250000 1720
SAINT LAWRENCE F55-12 22 0 27 0 148 30 150 0 QUEENSLAND 17250000 1682
TANUMBIRINI 253-2 16 0 17 0 133 30 135 0 NORTHERN TERRITORY 11250000 1782
THURSDAY 1S SEE_ 744 1804
THEED HEADS H56-3 28 0 29 0 153 0 1% 30 N.S.WH. / OLD 1/250000 1844
TENNANT CREEK E5S3-14 19 0 20 0 133 30 '35 0 NORTHERN TSRRITORY 17250009 1796
THARGOMINDAH G5-16 27 0 28 € 142 30 344 0 QUEENSLAND 1/250000 1798
THE CRANITES F32-3 20 0 21 0 129 0 130 30 NORTHERN TERRITORY 1/250000 1800
THUPSDAY §SLAND C34-11 0 0 11 ¢ 149 0 150 3u QUEENSLAND 11250000 1806
TORRES STRAIT C54-11+12 10 0 11 9 141 45 143 15 QUEENSLAND 1/250000 1820
TRUAKT 1SLAND C53-16 17 0 12 0 136 30 138 0 NORTHERN TERRITORY 1/250000 1836
TUREE CREEK F50-15 23 0 24 0 117 0 118 30 WESTERN AUSTRALIA 17250000 1842
WINNECKE CK SEE 749 1942
WINNECKE CREEK ESZ2-12 18 0 19 0 130 30 132 0 NORTHERN TERRITORY 17250000 1944
ViCTORTA RIVER QOWNMS £52-4 % 0 17 0 130 30 132 0 NORTHERN TERRITORY 17250000 1860
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NAME

HAGGA WARG/.
HESSEL 1SLANDS
WESTMORELAND
WHITE CLIFES
WIDGIEMOOLTHA

ADMIRALTY IS EAST
AWORRA RIVER

CAPE NELSON
ANDMIRALTY IS WEST
RLUCHER RANGE

CAPE RAOULT
BOUGAINVILLE NIRTH
BUNA IS A

CP ST

BOUGAINVILLE SOUTH
LAKE wUTUBU
FERGUSSON 1S

CAPE SAINT GEORGE
CAPE ST GEORGE
LAKE MURRAY

KAR KAR ISLAND
KARKAR [SLAND
MASSAU TSLAND
GAZELLE PENINSULA
FERGUSSON 1SLAND
PORT MORESBY
TROBRIAND 1S

VITU ISLANDS
WOODLARK IS
TROBRIANC ISLANDS
WUVULU TSLAND
PERCY ISLES
WOODLARK 1SLAND
EUCLA - NOONAERA
FRASER ISLANWD
GRAFTON - MACLEAN
BCWEN - PROSERPINE
MOSSMAN - CAIRNS
IPSWICH - BRISBANE
FOG BAY - DARMWIN
WELLESLEY TSLANDS
WELLESLEY IS

CAPE LEEUWIN
ROEBOURNE - PYRAMID
NINGALOD - YANREY

GROOTE ISLAND

MAP REFERENCE TABLES

NUMBER

155-1%
€53-15
ES4-5
H54-12
H51-14
F50-13
REF

854-16
£95-4

B54-7
B55-8

B54-12
(B56-3)

854-15
855-2

(AS55-8)
(B856-2)
£56-5
£55-7

B55-4

£56-1
A54-8
£56-5
(€56-6)
REF

RE(-
H36-6+7
F55-3+4
E35-1+2
G56-14+15
N52-3+4
E54-1+2

150-5+9
F50- 3+7
REF

SEE 91
SEE
SEE 921
SEE 921
SEE 92%
SEE 777

4 0
SEE 770
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SEE
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PAGE NO. 16

REGION

NEW SOUTH WALES
NORTHERN TERRITORY
QUEENSLAND

NEH SOUTH WALES
WESTERN AUSTRALIA
WESTERN AUSTRALIA
SOUTH AUSTRALIA

PAPUA NEW GUINEA
PAPUA NEW GUINEA

PAPUA NEW GUINEA
PAPLA NEW GUINEA

PAPUA NEW GUINEA
PAPUA NEW GUINEA

PAPUA NEW GUINEA
PAPUA MEW GUINEA

PAPUA NEW GUINEA
PAPUA NEW GUINEA
PAPUA NEM GUINEA
PAPUA NEW GUINEA

PAPUA NEW GUINEA

PAPUA NEK GUINEA
PAPUA NEW GUINEA
QUEENSLAND

PAPUA NEW GUINEA
WESTERN AUSTRALIA
QUEENSLAND

NEW SOUTH WALES
QUEENSLAND
QUEENSLAND
QUEENSLAND
NORTHERN TERRITORY
QUEENSLAND

WESTERN AUSTRALIA
WESTERN AUSTRALIA
WESTERN AUSTRALIA

SCALE

250900
17250000
17250000

1/250000
1/250000

17250000
1/250000

17250000
17250000

17250000
1/2500G00
17250000
1/250000

17250000

1/250000
1/250000

250000
250000
250000

SEQUENCE




00 Oo Do 0o Do 0o Oo 0o
O i i
OO LTSN

NAME

HOUTMAN ABROLHOS
HUON (TASMANIA)
(KING ISLAND)
(FLINDERS ISLAND)
(LAUNCESTON)
(QUEENSTORN)
(PORT DAVEY)
KANGARDO [SLAND
KANGAROO 1S
GROOTE EYLANDT

ALICE SPRINGS*
BROKEN HILL®
BRUNSHICK BAY
CAPE WESSEL
CHARLEVILLE®
COOPER CREEK
HALLS CREEK
HAMERSLEY RANGE
HOUTHMAN ABROLHOS*
KALGGORL [E +

LAKE MACKAY*
MEEKATHARRA*
MELVILLE TSLAND»
MELVILLE [S*
MITCHELL RIVER
NEWCASTLE WATERS+
NULLARBOR PLAIN
OAKOVER RIVER
OODNADATTA®
PETERMANN RANGES*

MAP REFERENCE TABLES

NUMBER
H49-4 8
E 40
REF 3¢ 2
REF 539 2
K55-7+3 40 4
K55-9+10 4e
K55-14 43
REF 381
SEL- 80
REF 132
K55-5 41
K55-6 3
KS5-7 41
K55-8 41
K55-9 42
K55-10 42
K55-12 42
K55-73 43
K55-16 43
J55-4 L)
J56-1 36
156-5 33
156-6 33
156-10 34
156-14 35
H96-14 N
H56-15 3
G56-10 26
G56-11 26
F56-10 22
FS3 20
H54 28
D51 12
€53 8
G55 24
G54 24
£52 16
F50 20
H49 28
H51 28
F52 20
GS0 24
€52 8
SEE ©4
DS4 12
ES53 16
HS52 28
F51 ]
G53 4
G52 24

OOOOOOOOOOOOOOOOOOOOOO

COOOODINOOOODOOOOOOO

LIMITS
29 0 112
40 40 143
40 45 147
42 0 147
43 0 145
& 0 145
36 15 136
14 30 136
42 0 144
42 0 145
42 0 147
42 0 148
43 0 144
43 0 145
43 0 148
44 0 144
46 0 148
37 0 148
37 0 150
34 0 150
36 0 151
35 0 19
36 0 151
32 0 19
32 0 153
27 0 151
27 0 153
23 0 151
24 0 132
32 0 138
16 0 120
i2 0 132
28 0 144
28 0 138
20 0 126
24 0 114
32 0 108
32 0 120
24 0 126
28 0 114
¢ T 126
16 0 138
20 0 132
32 0 126
24 0 120
28 0 132
28 0 126
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PAGE NO. 17

REGION

WESTERN AUSTRALIA

TASMANIA
TASHANTA
TASMANIA
TASMANIA
TASMANIA
SOUTH AUSTRALIA

N RTHERN TERRITORY
TASHANTA
TASMANIA
TASHMAN1A
TASHANIA
TASHMANIA
TASMANTA
TASMANIA
TASMANTA
TASMANIA

NEW SOUTH WALES
NEW SOUTH WALES
NEW SOUTH WALES
NEH SOUTH WALES
NEW SOUTH WALE3
NEW SOUTH WALES
NEW SOUTH WALES
NEW SOUTH WALES
QUEENSLAND
QUEENSLAND
QUEENSLAND
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA

AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA

SCALE

1/250000

17250000
17250000
1/250000
17250000
1/250000
17250000

1/250000
1/250000
1/250000
17250000
17250000
1/250009
1/250000
17250000
1250000
17250000
17250000
/250000
17250000
17250000
1/250009

00000

0
0
0
0
0J0000
€00000
(00000
G
0
0
0

00000

SEQUENCE




INDEX

NAME

PORT AUGUSTAx
ROCKHAMPTON «
ROPER RIVER«®
ROWLEY SHOALS
TORRES STRAIT«
TOWNSVILLE*

ADMIRALTY ISLANDS

ADMIRALTY IS
COCOS ISLANDS
GUADAL CANAL

LORD HOWE ISLAND

NORFOLK ISLAND
LORD HOWE 1S
PORT MORESBY*

WOODLARK ISLAND*

WOODLARK S+

MAP REFERENCE TABLES

NUMBER
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28 0
SEE 861
8

SEE 865

8 0
8 0
8 0
12 0
12 0
12 0
16 0
6 0
32 0
36 0
36 9
36 0
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40 0
40 0
40 0
40 0
40 0
40 0
24 0
44 0
44 0
44 0
36 0
32 0
24 0
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REGION

AUSTRALIA
AUSTRALITA
AUSTRALIA
AUSTRALIA

AUSTRALIA / P.N.G.

AUSTRAL 1A

PAPUA NEW GUINEA

SOLOMON ISLANDS
TASMAN SEA
TASMAN SEA

PAPUA NEW GUINEA
PAPUA NEW GUINEA

INDIAN QCEAN
INDIAN OCEAN
INOIAN OCEAN
INDIAN OCEAN
INDIAN OCEAN
TASMAN SEA
IKDIAN OCEAN
TASMAN SEA
INDIAN OCEAN
INDIAN QCEAN
SOUTHERN PrEAN
SOUTHERN UCEAN
SOUTHERN OCEAN
INDIAN OCEAN
SOUTHERN OCEAN
SOUTHERN OCEAN
SOUTHLRN OCEAN
SCUTHERN OCEAN
TASMAN SEA
INDIAN OCEAN
SOUTHERN OCEAN
SOUTHERN OCEAN
SOUTHERN OCEAN
TASMAN SEA
TASMAN SEA
TASMAN SEA
TASMAN SEA
TASMAN SEA

SCALE

00000
00000

00000
00000

SEQUENCE




MAP REFERENCE TABLES PAGE NO. 19

NAME NUMBER LIMITS REGION SCALE  SEQUENCE
PEMBERTON - TRWIN INLET 150-10+14 34 ¢ 3535 115 30 117 0 WESTERN AUSTRALIA 17250000 1476
MOUNT BARKER - ALBANY 150-11+15 3 0 3515 117 0 118 30 WESTERN AUSTRALIA 1/250000 1224
HESSEL ISLANDS - TRUANT [SLAND (53-15+16 11 0 12 0 135 0 137 0 NORTHERN TERRITORY 1/250000 1914
ESPERANCE - MONDRAIN ISLAND 156-6+10 33 0 3415 121 30 123 0 WESTERN AUSTRALIA 1/250000 592
DORRIGO - COFFS HARBOUR H56-10+11 30 0 31 0 151 30 153 30 NEW SOUTH WALES 17250000 524
CAMDEN SOUND - PRINCE REGENT D51-15+16 19 0 16 0 124 15 126 0 HESTERN AUSTRALIA 1/250000 318
PERCY ISLES - PORT CLINTON F56-5+9 2130 23 0 150 0 151 3u QUEENSLAND 1/250000 1492
BEDOUT 1SLAND - PORT HECLAND REF 19 45 21 0 118 3¢ 120 0 WESTERN AUSTRALIA 17250000 162
BLUE MUD BAY - PORT LANGDON N53-7+8 13 0 14 0 135 0 137 0 NORTHERN TERRITORY 17250000 194
DAMPIER - BARROW 1SLAAD SEE 912 488
PORT HEDLAND - BEDOUT I1SLAND SEE_ 908 1528
BARROW ISLAND - DAMPIER -50-1+2 20 0 21 0 115 10 117 € WESTERN AUSTRALIA 17250000 140
ROPER RIVER - CAPE BEATRICE D53-11+12 % 0 15 ¢ 135 0 137 0 NORTHERN TERRITORY 1/250000 1644
LONDONDERRY - DRYSDALE D52-5+9 13 40 15 0 126 0 127 30 WESTERN AUSTRALIA 17250000 1048
DRYSDALE - LONDONDERRY SEE 914 528
JUNCTION BAY - MILINGIMBI REF 11 40 13 0 133 30 135 _0 NORTHERN TERRITORY 1/250000 895
BATHURST IS - MELVILLE 1S C52-15+16 11 0 12 0 130 0 131 30 NORTHERN TERRITORY 17250000 152
PELLEW - ROBINSON RIVER REF 1520 17 0 136 30 138 0 NCRTHERM TERRITORY 1/250000 1472
ADMIRALTY ISLANDS EAST (A55-117 145 3 0 147 0 148 30 PAPUA NEW GUINEA 1/250000 13
ADMIRALTY ISLANDS WEST (AS5-10) 145 3 0 145 30 147 0 PAPUA NEW GUINEA 1/250000 22
BOUGAINVILLE ISLAND NORTH BS6-8 5 0 6 0 154 30 156 O PAPUA NEH GUINEA 1/250000 210
30UGATNVILLE ISLAND SOUTH B56-12 6 0 7 0 15430 156 0 PAPUA NEW GUINEA 1/250000 212
COCOS (KEELING) ISLANDS D47 12 0 1% 0 96 0102 0 INDIAN OCEAN 171009000 398
F50-5 21 0 22 0 114 0 115 30 HESTERN AUSTRALIA 17250000 662
G49-16 27 0 28 0 112 30 114 0 HWESTERN AUSTRALIA 1/250000 731
G50-13 27 0 28 0 114 0 115 30 HKESTERN AUSTRALIA 17250000 732
H50-13 31 ¢ 32 0 114 0 115 30 HWESTERN AUSTRALIA 1/250000 820
H50-14 31 0 32 0 115 30 117 _0 HESTERN AUSTRALIA 1/250000 821
F56-1 20 0 21 0 150 90 151 30 QUEENSLAND 1/250000 663
F56-2 20 0 21 0 151 30 153 0 QUEENSLAND 1/250000 664
F56-6 21 0 22 0 151 30 153 0 QUEENSLAND 1/250000 6635
E55-2 1% 0 17 0 147 0 148 30 QUEEMSLAND 1/250000 617
E59-7 17 0 18 0 147 0 148 30 QUEEMSLARD 17250000 618
£55-11 18 0 17 0 147 0 148 30 QUEENSLAND 17250000 619
D55-1 12 0 13 0 144 0 145 30 QUEENSLAND 41250000 559
059-5 13 0 14 0 144 0 145 30 QUEENSLAND 17250000 556
£53-9 10 0 11 0 132 0 133 30 NORTHERN TERRITORY 1/250000 465
€53-13 11 0 12 0 132 0 133 30 NORTHERN TERRITCRY 1/250000 466
£52-13 1M1 0 12 0 126 0 127 30 WESTERN AUSTRALIA 1/250000 463
C52-14 11 0 12 0 127 30 129 0 HESTERN AUSTRALIA 1/250000 4h4
D52-1 12 0 13 0 126 0 27 30 HESTERN AUSTRALIA 17250000 552
D52-2 12 0 13 0 127 30 129 0 WESTERN AUSTRALIA 1/250000 553
D52-6 13 0 14 0 127 30 129 0 WESTERN AUSTRALIA 1/250000 554




MAP REFERENCE TABLES PAGE NO. 20

NUMBER LIMITS REGION SCALE  SEQUENCE
E51-1 16 0 17 0 120 0 121 30 HESTERN AUSTRALIA 1/250000 614
E51-5 17 0 18 0 120 0 121 30 HESTERN AUSTRALIA 1/250000 15
E5i-9 18 0 19 0 120 0 171 30 HESTERN AUSTRALIA 1/250000 616
ES50-13 19 0 20 0 114 0 115 30 HWESTERN AUSTRALIA 1/250000 611
E50-14 19 0 20 0 115 30 117 0 WESTERN AUSTRALIA 1/250000 612
ES0-15 19 0 20 0 117 0 118 30 HESTERM AUSTRALIA 1/250000 613
F49-4 20 0 21 0 112 30 114 0 HESTERN AUSTRALIA 1/250000 660
F40-8 21 0 22 0 112 30 114 0 WESTERN AUSTRALIA 17250000 661
AS54-7 10 2 0 141 0 142 30 PAPUA NEW GUINEA 1/250000 90
AS4-12 2 0 3 0 14230 144 0 PAPUA NEW GUINEA 1/250000 N
A55-9 2 0 3 0 144 0 145 30 PAPUA NEW GUINEA 1/250000 95
€351 & 0 9 0 144 0 145 30 PAPUA NEW GUINEA 17250000 467
£55-9 10 0 11 0 144 0 145 30 PAPUA NCW GUINEA 1/250000 468
£55-10 10 0 11 0 145 30 147 0 PAPUA KEW GUINEA 17250000 469
A55-14 3 0 4 0 14530 147 0 PAPUA NEW GUINEA 1/250000 99
A36-9 2 0 3 0 150 0 151 30 PAPUA NEW GUINEA 1/250000 103
AS5-¢ 1 0 2 0 145 30 147 0 PAPUA NEW GUINEA 1/250000 92
A35-10 2 0 3 0 145 30 147 0 PAPUA NEW GUINEA 1/250000 96
A55-7 1 0 2 0 147 0 148 30 PAPUA NEW GUINEA 1/250000 93
A35-11 2 0 3 0 147 0 148 30 PAPUA NEW GUINEA 17250000 97
A55-15 3 0 4 0 147 0 148 30 PAPUA NEW GUINEA 1/250000 100
B55-3 & 0 5 0 147 0 148 30 PAPUA NEW GUINEA 17250000 285
B55-16 7 0 8 0 143 30 150 0 PAPUA NEW GUINEA 17250000 286
A55-16 3 6 4 0 148 30 150 0 PAPUA NEW GUINEA 1/250000 101
A5S5-8 1 0 2 0 143 30 150 0 PAPUA NEW GUINEA 1/250000 94
A55-12 2 0 3 0 148 30 150 0 PAPUA NEW GUINEA 17250000 98
A56-5 1 0 2 0 150 0 151 30 PAPUA NEW GUIMEA 1/250000 102
A56-13 3 0 4 0 150 0 151 30 PAPUA NEH GUINEA 17250000 104
B36-1 4 0 5 0 150 0 151 30 PAPUA NEW GUINEA 17250000 287
B36-13 7 0 &8 0 150 0 151 30 PAPUA NEW GUINEA 1/250000 294
A56-14 3 0 4 0 15130153 0 PAPUA NEW GUINEA 17250000 105
A56-15 30 4 0 13130 153 O PAPUA NEH GUINEA 17250000 106
B36-2 & 0 5 0 15130 153 PAPUA NEW GUINEA 1/250000 288
856~3 4 0 5 0 153 0 154 30 PAPUA NEW GUINEA 1/250000 289
B56-4 4 0 5 0 154 30 156 PAPUA NEW GUINEA 1/250000 290
B56-7 S 0 6 0 153 0 154 30 PAPUA NEW GUINEA 1/250000 291
B56-10 6 0 7 0 15% 30 153 0 PAPUA NEHW GUINEA 1/250000 292
B56-11 6 0 7 0 153 0 154 30 PAPUA NER GUINEA 1/250000 293
B56-14 7 0 &8 0 151 30 153 0 PAPUA NEW GUINEA 1/250000 295
B56-15 7 0 8 0 153 0 154 30 PAPUA NEW GUINEA 1/250000 296
B56-16 7 0 8 0 154 30 156 0 SOLOMON ISLANDS 1/250000 297
£56-2 8 0 9 0 12130 153 C PAPUA NEH GUINEA 1/250000 470
£56-3 8 0 9 0 153 0 154 30 PAPUA NEW GUINEA 1/250000 471
£56-6 9 0 10 O 151 30 153 _G PAPUA NEW GUINEA 17250000 472
£56-7 9 0 10 0 153 0 154 ZC PAPUA NEW GUINEA 1/250000 473
C56-11 10 0 11 0 153 0 154 30 FAPUA NEW GUINEA 17250000 474
€56~15 11 0 12 0 153 0 154 30 PAPUA NEW GUINEA 1/250000 475
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NUMBER

G49-16/G50-13
J55-4/J56-1
A56-5/A55-12
F50-5/F49-8
H52-13/152-1
H33-15/153-1
H32-14/152-2
G56-2+3+6+7
E51-13/F51-1
F49-12/F50-9
F56~14/G56~-2
D53-6/E53-4
F49-16/F50-13
€53-15/D53~3
£53-14/D53-2
E50-16/F50-4
J54/K54/455-13/K55-1
J55-15+16/K55-3+4
153-16/J53-1/154/J54
D53-7+8+11+12

CROSS REFERENCE TABLE




ABAU

ABMINGA

ADAVALE

ADELAIDE

ADZLAIDE*

ADMIRALTY IS

ADMIRALTY 1S EAST
ADMIRALTY ISLANDS
ADMIRALTY ISLANDS EAST
ADMIRALTY ISLANDS WEST
ADMIRALTY 1S WEST
ALTAPE

ALCOOQTA

ALICE SPR
ALICE SPR»
ALICE SPRINGS
ALICE SPRINGS*
ALLIGATOR RIVER
ALROY

AMBUNT |

ANA BRANCH
ANDAMOOKA
ANGLEDOOL
ANKETELL

ARAHWE

ARMIDALE
ARNHEM BAY
ARNHEM BAY - GOVE
AROA

ASHTCON
ATHERTON
AUGATHELLA
AUGUSTA
AURUKUN
AUVERGNE

AVON DOWNS
AWORRA RIVER
AYERS ROCK

AYR
BAJRNSDA!LE
BALFOUR 'OWNS
BALLADONTA
BALLARAT
BALRANALD
BARALABA
BARKER

LIST OF RECOGNIZED MAP NAMES

BARLEE

BARNATO

BARROLKA

BARROW CK

BARROW CREEK

BARROH 1S

BARROW ISLAND

BARROW [SLAND - DAMPIER
BARTON

BATHURST

BATHURST IS

BATHURST [SLAND
BATHURST IS - MELVILLE IS
BAUHINIA DOWNS

BEDOURIE

BEDOUT 1S

BEDOUT [SLAND

BEDOUT ISLAND - PORT HEDLAND
BEETALOO

BEGA

BELELE

BENCUBBIN

BENDIGO

BENTLEY

BETOOTA .

BILLAKAL INA

BILLILUNA

BIRDSVILLE

BIRKSGATE

RIRRINDUDU

BLACKALL

BLOODS RANGE

BLUCHER RANGE

BLUE MUD BAY

BLUE MUD BAY - PGRT LANGDON
BODALLA

BOGIA

BOIGU

BONNEY WELL

BOOL IGAL

BOORABBIN

BOUGAINVILLE ISLAND NORTH
BOGUGAINVILLE ISLAND SOUTH
BOUGAINVILLE NORTH
BOUGAINVILLE SOUTH

BOUL 1A

BOURKE

BOURKE*

BOWEN
BOWEN - PROSERPINE

PAGE NO. 1

BREADEN

BREMER BAY
BRIGHTON DOWNS
BRISBANE
BRISBANE
BROKEN HILL
BROKEN HILL*
BROOME

BROOME *

BROWNE

BROWSE 1S
BROWSE [SLAND
BRUNETTE DOWNS
BRUNSWICK BAY
BUCHANAN

BUKA 17
BUKA éSLAND

BUNDABERG
BURKETOWN
BURNABBIE
BURNIE

BURRA
BUSSELTOM
BYRN

CAIRNS
CALLABONNA
CALVADOS
CALVERT HILLS
CAMBRIDGE GULF
CAMDEN SOUND
CAMDEN SOUND - PRINCE REGENT
CAMOOWEAL
CANBERRA
CANBERRA*
CANTERBURY
CAPE ARID
CAPE BEATRICE
CAPE LEEUWIN
CAPE MELVILLE
CAPE NELSON

AQULT
CAPE SAIRT GEORGE
CAPE SEOTT
CAPE ST GEORGE
CAPE VAN DIEMEN
CAPE WESSEL
CAPE WEYMGUTH




CAPE YORK
CARGELLIGO
CARNARVON
CHARLEVILLE
CHARLEVILLE*
CHARLOTTE WATERS
CHARNLEY

CHARTERS TOKWERS
CHILDAR
CHINEHILLA
CHOISEUL
CHCWILLA

CLARKE RIVER
CLERMONT
CLERMONT «
CLOATES
CLONCURRY
CLONCURRY %

COBHAM LAKE

CO8URG PENINSULAR

CoCcos IS

COCOS ISLANDS

COCOS (KEELING) ISLANDS

COEN

COFFS HARBOUR
COLAC

LOLLIE
COLLIER

CONNEMAKA
COOBER PEDY
COooK

COOKTOWN
COOKTOWN
COOMPANA
COOPER
COOPER CREEK
COOTAMUNDRA
COPLEY
CORDILLO
CORNISH
CORRIGIN

CP NELSON

CP RAOULT

CP ST GEORGE
CROSSLAND
CROYDON

CUE

LIST OF RECOGNIZED MAP NAMES

CULVER

CUNDEELEE

CUNNAMULLA
CURDIMURKA

CURNAMONA

DALBY

DALHOUSIE

DALY WATERS

DAMF 1ER

DAMPIER - BARROW ISLAND
DAMPIER - YARRALOOLA
DARU

DARWIN

DARWIN*

DEAL IS

DEAL ISLAND

DEBOYNE

DELAMERE

DENILIQUIN

DERBY

DEVONPORT
DIRRANBAND I

DIXON RANGE

DOBBYN

DONGARA

DONORS HILL

DORRIGO

DORRIGO -~ COFFS HARBOUR
DRYSDALE

DRYSDALE - LONDONDERRY
DUARINGA

DUBBO

DUCHESS

DU COUEDIC

DUKETON

DUMBLEYUNG

DUMME

R
DURHAM DGHWNS
EBAGOOLA
EDDYSTONE
EDEL
EDJUDINA
EDMUND
EINASLEIGH
ELKEDRA
ELLISTON
EMERALD
ENNGONIA
EROMANGA
ESPERANCE

PAGE NO. 2

ESPERANCE *
£SPERANCE - MONDRAIN ISLAND
EUABALONG

EUCLA

EUCLA - NDONAERA
EULO

EVERARD

EYRE

FERGUSSON 1S
FERGUSSON ISLAND
FERGUSSON RIVER
FINKE

FLINDERS IS
FLINDERS ISLAND
(FLINDERS ISLAND)
FLY RIVER

FLY RIVERx*

FOG BAY

FOG BéY - DARWIN

FRASER ISLAND
FREHW RIVER
FROME
GATRDNER
GALBRAITH
GALILEE
GASMATA

GASON

GAZELLE PENINSULA
GEORGETOWN
GERALDTON
GILBERTON

GILES

GILGANDRA
GLENBURGH
GLENGARRY
GLENORMISTON
GDONDIWINDI
GORDON DOWNS
GOULBURN

GOVE

GRAFTON

GRAFTON - MACLEAN
GREEN SWAMP RELL
GROOTE EYLANOT
GROQTE IS

102




GROOTE ISLAND
GUADAL CANAL
GUNANYA

GYMPIE

HALLS CK

HALLS CREEK
HALE RIVER
HAMERSLEY RANGE
HAMILTON
HAMILTON*

HANN RIVER
HARDING SPRING
HASTINGS

HAY

HAY RIVER
HELENA

HELEN SPRINGS
HENBURY
HERBERT
HERMANNSBURG
HERON IS

HERON 1SLAKD
HIGHLAND ROCKS
HILL RIVER
HOBART
(HOBART)
HODGSON DOWNS
HOLLANDIA
HOLROYD
HOMEBOIN
HORSHAM
HOUTMAN ABROLHOS
HOUTMAN ABROLHOS*
HUCKITTA
HUGHENDEN

HUON

CHUON)

HUON (TASMANIA)
HYDEN

ILLOGHA CK
TLLOGWA CREEK
INGHAM
INNAMINCKA
INNISFATL
INVERELL
IPSHICH

1PSWICH - BRISBANE
[RWIN INLET

1 VANHOE
JACKSON

508

LIST OF RECOGNIZED MAP NAMES

JARDINE RIVER
JERILHO
JERTLDERIE
JOANHA SPR
JOANNA SPRING
JUBILEE

JULTA CK
JULTA CREEK
JUNCTION B
JUNCTION BAY - MILINGIMBI
JUNDAH
KALGOORLIE
KALGOORLIE*

KALO

KANGAROQ IS
KANGAROO ISLAND
KARAMU [

KAR KAR IS
KARKAR 1S

KAR KAR ISLAND
KARKAR [SLAND
KATHER INE
KAVIENG
KAVIENG*
KELLERBERRIN
KENNEDY RANGE
KERSAINT

K {KORI

KiMBA

KING iS

KING 1SLAND
(KING ISLAND)
KINGOONYA
KINGSCOTE
KINGSTON
KIRKALOCKA

K IWAL
KOPPERAMANNA

KULGERA
KURNALPI
LAE

LAK
L AMADEUS

PAGE NO. 3

LANDER RIVER
LANSDOKNE
LARRIMAH
LAUNCESTON
(LAUNCESTON)
LAVERTON

LAWN HILL
LENNAgD RIVER

LIMBUNYA

LINCOLN

LINDSAY
LISSADELL

L JOHNSTON

L KUTUBU

. MACKAY

L MURRAY
LONDONDERRY
LONDONDERRY - DRYSDALE
LONGREACH
LOONGANA

LORD HOWE IS
LORD HOWE 1SLAND
LOUTH

LUCAS

HMABUA

MACDONALD
MACHATTIE

MACKAY

MACKUNDA

MACLEAN

MADANG

MADLEY

MADURA

MADURA - BURKABBIE
MAER

MAITLAND

MALCOLM

MALCOLM - CAPE ARID
MALLACOOTA

MANARA

MANDORA

MANEROO

Iyt
MARBLE BAR
MARKHAM

Joz




MARREE
MARYBOROUGH
MASON

MASSAL 1S
MASSAU ISLAND
MAURI CE

MAY RIVER

MC DILLS
MCDILLS

MC KINLAY
MCKINLAY

ME LARTY HILLS
MCLARTY HI'LS
MEDUSA BANK:
MEEKATHARRA
MEEKATHARRA
MELBOURNE
MELBOURNE
MELVILLE IS
MELVILLE IS+
MELVILLE ISLAND
MELVILLE ISLANDx
MENINDEE
MENZIES

HILDURA
MILINGIMBI
MILLUNGERA
MILPARINKA
MINTGWAL
MINILYA
MITCHELL
MITCHELL RIVER
MONDRAIN 1S
MONDRAIN ISLAND
MONTAGUE SOUND
MONTO

MOORA

MOREE
[ORNINGTON
MORRIS

MOSSMAN

MOSSMAN - CAIRNS
MOUNT ANDERSON
MOUNT BANNERMAN
MOCNT BARKER

MOUNT BARKER - ALBANY

MOUNT BRUCE
MOUNT COOLON
MOUNT DOREEN
MOUNT DRUMMOND

LIST OF RECOGNIZED MAP NAMES

MOUNT EGERTON
MOUNT ELIZABETH
FOUNT EVELYN
MOUNT ISA

MOUNT LIEBIG
MOUNT MARUMBA
MOUNT PEAKE
MOUNT PHILLIPS
MOUNT RAMSAY
MOUNT RENNIE
MOUNT SOLITATRE
MOUNT THEO
MOUNT WHELAN
MOUNT YOUNG

MT ANDERSON

MT BANNERMAN
MT BARKER

MT DOREEN

MT DRUMMOND

MI EGERTON

MT ELIZAESTH

MT EVELYN

MT ISA

MT LIEBIG

MT MARUMBA

MT PEAKE

MT PHILLIPS

MT RAMSAY

MT RENNIE

MT SOLITAIRE
THEQ

MT WHELAN

MT YOUNG

MUNDUBBERA

MUNRO

MURGOO
MURLOOCOPPIE
MUTTABURRA
NABBERU
NAMATANAT
NAPPERBY
NARACOORTE
NARETHA
NARRABR1
NARRANDERA
NARROMINE
NEALE
NEWCASTLE

PAGE NO. 4

NEWCASTLE WATERS
NEWCASTLE WATERS«
NEWDEGATE
NEWMAN

NINGALOO
NINGALOO - YANREY
NINGHAN

NINIGO
NOOLYEANA
NOONAERA
NOONKANBAH
NOORINA

NORFOLK IS
NORFOLK ISLAND
NORMANTON
NORMANTON*
NORSEMAN
NULLAGINE
NULLARBOR
NULLARBOR PLAIN
NUYTS

NYMAGEE

NYNGAN

O0AKOVER RIVER
OATLANDS

OLARY

ONSLOW
OODNADATTA
OODNADATTA*
0OLDEA

ORFORD BAY
ORROROO

QUYEN

PANDIE PANDIE
PARACHILNA

PATERSON RANGE
PEAK HILL

PELLEH

PELLEW - ROBINSON RIVEK
PEMBERTON

PEMBERTON - IRWIN INLET
PENDER

PENOLA

PERCIVAL

PERCY IS

PERCY [SLANDS

PERCY ISLES

PERCY [SLES - PORT CLINTON
PERENJORI

PERTH

k02




PERTH*
PETERMANN RANGES
PETERMANN RANGES*
PINE CREEK
PINJARRA
PINNAROO
PLUMRIDGE
POMIO
POOLOWANNA
POONCARIE
PORT AUGUSTA
PORT AUGUSTAx
PORT CLINTON
PORT DAVEY
(PORT DAVEY)
PORT HEDLAND
PORT HEDLAND - BEDUUT ISLAND
PORT KEATS
PORTLAND

PORT LANGDON
PORT MORESBY
PORT MORESBY *
PRINCE REGENT
PROSERPINE

PT AUGUSTA

PT CLINTON

PT DAVEY

PT HEDLAND

PT KEATS

PT LANGDON

PT MORESBY
PYRAMID
QUEENSCLIFF
QUEENSTOWN
(QUEENSTOWN)
QUILPIE
(GUOBBA

RABAUL

RAGGI

RAMU

RANKEN

RASON
RAVENSTHORPE
RAWL INSON

RES RIVER
RENM/RK
RICHMOND
ROBERT
ROBF.RTSON
RORINSON RANGE

LIST OF RECOuNIZED MAP NAMES

ROBINSON RIVER
ROCKHAMPTON
ROCKHAMPTON *
RODINGA

ROEBOURNE

FOEBOURNE - PYRAMID

ROPER RIVER
ROPER RIVER*
ROPEFR RIVER - CAPE BEATRICE

OSSEL

ROWLEY SHOALS
ROY HILL
RUDALL

RUNTON

RUTLAND PLAINS
RYAN

SABLE

SAG SAG

SAGSAG

SAHARA

SAINT ARNAUD
SAINT GEORGE

SAINT LAWRENCE
SALAMAUA

SALE

SAMARA

SAMO

SANDOVER RIVER

SANDSTONE
SANDY CAPE

SHARK BAY

SIMPSON DESERT NORTH
SIMPSON DESERT SOUTH
SINGLETON

SIR SAMUZL

SMITHTON

SOUTHERN CROSS

SOUTH LAKE WOODS
SPRINGSURE
SPRINGVALE

STANLEY

STANSMORE

ST ARNAUD

ST GEORGE

ST LAWRENCE

STOKES

PAGE NO. 5

STREAKY BAY
STRZELECK]
SURAT

SWAN HILL
SYDNEY
SYDNEY+
TABLETOP
TALASEA
TALBOT
TALLANGATTA
TALLARINGA
TAMBO
TAMWORTH
TANAMI

TANAM] EAST
TANGORIN
TANUMBIRINI
TARCOOLA
TARCOOLA*
TAROOM
TASMANIA

TAUU

TENNANT CK
TENNANT CREEK
THARGCHM INDAH
THE GRANITES
THROSSELL
THURSDAY IS
THURSDAY I1SLAND
TICKALARA
TO3ERYORY
TOOMP [NE
TORRENS
TORRES ST
TORRES ST+
TORRES STRAIT
TORRES STRAIT+
TOUNSVILLE
TORNSVILLE*
TRA.NOR
TROBXIAND IS
TROBF IAND [SLANDS
TRUANT 1€
TRUA!1 ESLAND
TUF!

TUREE CK
TJREE CREEK
THEED HEADS
ULLADULLA
URAL

Loz




LIST OF RECOGNIZED MAP NAMES PAGE NO. ©

356 URANDANGI 426 WINTON

397 URAPUNGA 427 WOLLONGONG
399 URISINO 781 WOODLARK IS
49 VANIMO 866 WOODLARK IS
398 VERN 785 WOODLARK ISLAMD
750 VIETOR[A RIVER DOKNS 863 WOODLARK [SLAND*
492 VITU 428 WOODROFFE

780 VITU ISLANDS 429 KWOORAMEL

493 WABAG 496 WUVULU 1S

400 H AGGA 783 WUVULU ISLAND
751 WAGGA WAGGA 430  WYANDRA

401 HWAIGEN 431 WYLOO

404 WALGETT 432 WYOLA

405 WALLHALLOW 433 YALGOO

402 WALSH 434 YAMPI

406 WANGARATTA 435 YANREY

403  HANNA 436  YANTABULLA
407 WARBURTON 437 YARDEA

408 HWARRAGUL 438  YARINGA

4U9  HWARRI 439 YARRALOOLA
410 WARRINA 440 YARRIE

411 WARKWICK 441 YOUANMI

412 WATERLOO 442 YOWALGA

494 WAU 497  YULE

413 WAVE HILL 443 ZANTHUS

415 WEBB

416 HWEIPA

794 WELLESLEY IS
793 WELLESLEY ISLANDS
417 HWELLS

418 HESSEL 1S

752 WESSEL ISLANDS
903 WESSEL ISLANDS - TRUANT ISLAND
753 WESTMORELAND
414 WESTWOOD

495  WEWAK

538 WEWAK*

754 WHITE CLIFFS
419 WHYALLA

420 WIDE BAY

755 WIDGIEMOOLTHA
427 WILCANNIA

422 HWILSON

423 WILUNA

578 HWILUNAs

424  WINDORAH

748 WINNECKE CK
749 HWINNECKE CREEK
756 WINNING FuO.
425 WINTINNA




LIST OF RECOGNIZED MAP NUWBERS PAGE NO. 1

255-5 13 N53-3 707 ES1-15 113
€55-6 158 N53-4 97 ES1-16 242
£55-7 694 D33-5 637 ESZ 152
C55-8 696 D33-6 692 ES52-1 856
£55-9 613 D33-7 212 ESZ2-2 252
€55-10 717 D53-8 412 E52-3 67
€55-1 192 DS3-9 750 E5S2-4 939
£55-12 397 D33-10 202 E52-5 15
C56 724 D53-11 639 ES2-6 182
£56-1 622 D53-12 209 ES52-7 940
£56-2 203 D53-13 413 ES52-8 128
£56-3 655 D53-14 700 E>Z2-9 180
€56-5 705 D33-15 647 ES52-10 941
C56-6 313 D53-16 45 E52-11 629
£56-7 345 D54 749 E52-12 390
€56-9 416 054-3 €83 E52-13 22
£56-10 625 D54-4 %2 ES2-14 878
C56-11 18 Ds54-7 379 E52-15 898
C56-13 84 D54-8 734 EL2-16 562
C56-14 173 D54-11 846 ES3 957
€56-15 123 D54-12 635 E53-1 958
€57 725 D54-15 738 ES3-2 289
D47 164 D54-16 609 E53-3 245
D49 564 D55 722 ES3-4 838
D50 942 D55-1 709 E53-5 606
DN 943 D55-3 35 E53-6 a7
D51-11 623 D55-9 405 ES53-7 349
D51 -7 90 D55-13 619 E53-8 716
D51-1. 876 D56 736 E53-7 931
D51-"0 877 E49 650 ES53-10 439
D52 854 ES50 618 E53-11 337
D52-1 954 ES0-13 689 ES53-12 233
D52-2 955 ES0-14 648 E53-13 435
D52-7 956 E£50-15 741 ES3-14 43
D52+ « 610 E50-16 & E53-15 626
D52-5 558 E51 332 ES3-16 330
D52-6 951 E51-1 572 ES4 756
D52-7 315 E51-2 250 E54-1 126
D52-8 434 E51-3 624 ES54-2 747
D52-9 77 ES1-4 147 E£54-3 288
D532-10 952 E51-5 402 ES4-4 843
D52-11 55 ES1-6 753 ES54-3 440
D52-12 111 ES1-7 bi ES4-6 12
D32-13 669 ES1-8 295 ES4-7 658
D52-14 953 E£51-9 342 ES4-8 122
052-195 200 ES1-10 206 ES54-9 297
D52-16 681 ES1-11 649 ES4-10 711
D57 293 E51-12 98 E54-11 353
D53-1 229 E51-13 150 ES4-12 337
5%-2 271 ES1-14 69 ES54-13 604

NO2

mmmm
wn

mmmmmmmmmm




LIST OF RECOGNIZED MAP NUMBLRS PAGE NO. 2

F54-9 438 G50-9 732 (53-8 79 G56-9 432
F54-10 65 G50-10 6 G53-7 828 (56-10 236
F34-11 37 G50-11 1 G53-10 829 G56-11 215
F54-12 156 G50-12 106 G53-71 103 G56-13 142
F54-13 933 G50-13 323 G653-12 184 G56-14 87
F54-14 272 G50-14 138 G53- < 94 G56-15 306
F5£-15 99 G50-15 425 G53-:4 896 G57 224
FS4-16 354 G50-16 305 G53-1% 839 H49 136
F59 578 G51 291 G53-16 801 H49-4 91
F55-1 58 G651-1 836 G54 573 H50 298
F55-2 391 G51-2 34 G54-1 151 HS50-1 576
F55-3 223 (31-3 218 GH4-2 433 H50-2 153
F55-4 409 G51-4 89 G54-3 197 H50-3 706
F55-5 278 G531-5 189 G54-4 441 H50-4 410
£35-6 365 G5'-6 43 G54-5 115 H50-% 201
F55-7 170 G51-7 41 G54-6 318 H50-6 377
F55-8 56 (51-8 71 G54-7 290 H50-7 633
F55-9 423 G51-9 424 G54-¢ 29 H50-3 611
F55-10 196 G51-10 710 G34-9 171 H50-9 104
F35-11 345 G51-11 94 G534-10 248 H50-10 32
F55-12 442 G51-12 31 G54-11 38 H50-11 381
F55-13 362 G51-13 133 G54-12 186 H50-12 194
F55-14 120 G51-14 149 G54-13 934 HS50-13 10
F55-15 384 G5%-195 181 G54-14 935 H50-14 144
£55-16 414 G51-16 641 G54-15 661 H50-15 78
F56 850 G52 742 G34-16 733 HS50-16 146
F56-1 83 G52-1 835 G55 3530 HS 388
F56-2 341 G52-2 46 G35-1 08  H51-1 832
F56-5 612 G52-3 378 Gd5-2 "S5 H51-2 6d4
F56-6 665 G52-4 364 GS55-3 327 H51-3 in
F56-9 40 G52-5 27 (35-4 2t5 H31-4 385
F56-10 358 G952-6 2 G55-5 ¢33 H51-5 59
FS6-13 714 (S2-7 16 G55-6 127 H31-6 234
F36-14 21 G52-8 124 G55-7 244 H51-7 68
F57 375 G652-9 382 (55-8 322 H51-8 243
G48 92 (652-10 339 G55-9 ' H51-9 399
G49 219 G52-11 626 G15-10 )9 H31-10 93
G49-4 428 G52-12 246 G75-11 231 H31-11 145
G49-8 207 G52-13 48 G55-12 .39 H51-12 630
G49-12 401 G52-14 387 G55-13 -8 H31-13 754
G49-16 44 G52-15 430 C55-14 7.5 15114 310
G50 211 G52-16 174 G55-15 44 H51-15 105
G50-1 849 G53 372 G55-16 <81 H51-16 616
G50-2 169 G53-1 557 G%6 847 HS52 421
G50-3 347 G53-2 247  G56-1 398 H52-1 556
G50-4 162 G53-3 60 G56-2 403 rJ2-2 137
G50-5 727 G53-4 357 G56-3 294 H52-3 102
G50-6 198 G53-95 270 G56-5 417 H2-4 638
G50-7 139 G53-6 673 G56-6 190 H52-5 729
G30-8 275 G53-7 420 G56-7 235 HS52-6 436

002
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L1S™ OF RECOGNIZED MAP NUMBERS PAGE NO. 3

155~ 820 J55-4
155-5 237 J55-5
155-6 407 J55-6
{55- 23 J55-7
155-8 227 J55-8
155-9 720 155-9
155-10 591 455-10
155-11 35, J55-11
155-12 596 J55-12
155-13 . 592 J55-13
155-14 7' 593 J55-14
155-15 595 J55-15
155-16 595 J55-16
156 555 J56
156-1 821 J56-1
156-2 8% J57
1565 884 K49
36-6 885 K50
156-9 836 K51
156-10 887 K52
156-13 888 K53
15614 574 K54
157 577 K55
J49 597 K55-1
350 598 K55-2
J51 599 K55-3
J52 600 K55-4
J53 811 K55-5
J53-4 812 k55-6
J54 812 K55-7
J54 814 K55-8
J54-2 815 K55-9
J54-3 816 K55-10
J54-4 517 K55-11
154-5 817 K55-12
J54-6 818 k55-13
354-7 807 K55-14
J54-8 460 K55-15
$54-9 819 K55-16
J54-10 889 k56
J54-11 891 L5¢4
154-12 892 L55
J54-13 893 156
J54-14

354-15

154-16

J55

J55-1

J55-2

J55-3
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Go1
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001
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B02
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HOZ2
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L02
MO2
K02
002
PO2

ABMINGA
LOKEN
CUNDEELEE
GERALDTON
LAKE EYRE
MORRIS
NYNGAN
RUDALL

WA IGEN
BUKA 1S
BEDOUT 1S
ADCLAIDE*
AL1CE SPRI
HERMANNSBU
MOUNT RENN
W-GGA HWAGG
HOUTHAN AB
PORT AUGUS
PEMBERTON

ASH-5/AS5%
ABAU

CAPE YORK
GROOTE ISt
MARREE
PERTH:
URANDANGI
AS4

FS51-10
H55-6
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